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San Diego Unified Port District
3165 Pacific Highway San Diego, California 92101
(619) 686-6254
NOTICE OF PREPARATION
of a
DRAFT ENVIRONMENTAL IMPACT REPORT
PROJECT TITLE:

Wetlands Mitigation Bank at Pond 20 and Port Master Plan Amendment
(UPD #EIR-2019-010)

APPLICANT:

San Diego Unified Port District

LOCATION:

Palm Avenue (State Route 75) between 13th Street and 16th Street, San
Diego, in San Diego County, California

REFERENCE:

California Code of Regulations, Title 14, Sections 15082(a), 15103, 15375

The San Diego Unified Port District (District) will be the Lead Agency in preparing an Environmental
Impact Report (EIR) for the project (proposed project or project) identified above. The District is
soliciting input and feedback from various agencies, stakeholders, and the public pertaining to the
scope and content of the environmental information that will be included in the EIR. For certain
agencies, this may be germane to statutory responsibilities in connection with the proposed project.
An agency may need to use the proposed project’s EIR when considering its permit or other approval
for the project. The project description, location, and possible environmental effects of the proposed
project are contained in the attached materials.
Due to the time limits mandated by state law, your comments must be sent at the earliest possible
date but no later than 30 days after receiving this notice. Comments regarding environmental
concerns will be accepted until 5:00 p.m. on July 22, 2019 and should be mailed to Ashley Wright,
San Diego Unified Port District, Planning Department, 3165 Pacific Highway, San Diego, CA 92101 or
emailed to awright@portofsandiego.org.
A public scoping meeting regarding the proposed EIR will be held on Wednesday July 10, 2019
at 6:00 p.m. at the Dempsey Center at 950 Ocean Lane, Imperial Beach, CA, 91932.
For questions on this Notice of Preparation, please contact Ashley Wright, Senior Planner, Planning
Department, at 619-686-6549.

<hdh�

Signature
Lesley Nishihira
Director, Planning Department

6/12/2019
Date:
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San Diego Unified Port District
3165 Pacific Highway
San Diego, California 92101

NOTICE OF PREPARATION
for the
WETLAND MITIGATION BANK AT POND 20 AND PORT MASTER PLAN AMENDMENT

(UPD #EIR-2019-010)
Publication of this Notice of Preparation (NOP) initiates the San Diego Unified Port District’s (District’s)
compliance with the California Environmental Quality Act for the proposed project. The NOP is the first
step in the Environmental Impact Report (EIR) process and will, in most cases, establish the baseline
for the environmental setting. It describes the proposed project and is distributed to responsible
agencies, trustee agencies, cooperating federal agencies, and the general public. As stated in
California Environmental Quality Act Guidelines Section 15375, the purpose of the NOP is “to solicit
guidance from those agencies as to the scope and content of the environmental information to be
included” in the EIR. The NOP provides an opportunity for agencies and the general public to comment
on the scope and content of the environmental review of a project.

Project Summary
The Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment (PMPA) includes two
primary components: “project-level” and “program-level” environmental evaluation.
1. The District is proposing the creation of a wetland mitigation bank within a portion of
District-owned property, which was historically used as salt evaporation pond (Bank Parcel).
The project includes associated construction and long-term operation and maintenance
activities of the mitigation bank. The District is proposing a PMPA to incorporate the Bank
Parcel into the District’s Port Master Plan (PMP), and assign a land use designation of
“wetlands”. The creation of the wetland mitigation bank, as well as the incorporation and land
use designation of the Bank Parcel into the PMP through a PMPA, will be evaluated at a
“project level” in the EIR.
2. As part of the PMPA, the District is proposing to incorporate Parcels A, B, and C into the
District’s PMP, and assign land use designations. Parcels A, B, and C are District-owned
property; however, currently these areas are not formally incorporated into the PMP. Parcels
A, B, and C would be assigned a “commercial recreation” and/or ”wetlands” land use
designation. Incorporation of Parcels A, B, and C into the PMP will be evaluated at a “program
level” in the EIR.

Project Location
The project site consists of approximately 95 acres, which comprises a combination of District-owned
and federally-managed land located in the City of San Diego, east of the City of Imperial Beach and
south of the confluences of Otay River and San Diego Bay. The District- and federally-managed land
is leased from the California State Lands Commission. The project site is located within the Imperial
Beach United States Geological Survey 7.5-minute quadrangle and entirely within the Coastal Zone.
There is no official address for the project site; however, it is located immediately north of Palm Avenue
(State Route 75), south of the San Diego Bay National Wildlife Refuge South San Diego Bay Unit
managed by U.S. Fish and Wildlife Service, east of 13th Street, west of 16th Street, and southwest of
Refuge’s Otay Valley Regional Park. Interstate-5 (I-5) is located approximately one mile east of the
project site (Figure 1). Surrounding land uses include the San Diego Bay National Wildlife Refuge and
Otay River Estuary Restoration Project site to the north and commercial and residential developments
to the south, east, and west.

Project Description
The project site is divided into two main areas, as shown on Figure 2: (1) the Bank Parcel and (2)
Parcels A, B, and C. The Bank Parcel comprises 83.5 acres and contains the southern portion of the
former salt evaporation pond, known as Pond 20. The Bank Parcel extends beyond the existing salt
pond berms to also include Nestor Creek and the Otay River Tributary. The wetland mitigation bank,
or Bank Site, would be developed entirely within the existing Pond 20 berms in the Bank Parcel and
would be up to 80 acres. Parcels A, B, and C are located immediately adjacent to the Bank Parcel but
entirely outside of the Bank Site berms. Parcels A, B, and C comprise approximately 11.7 acres of
land.

Wetland Mitigation Bank at Pond 20
The proposed Bank Site (within the Bank Parcel) involves the creation, restoration, enhancement, and
on-going maintenance and monitoring of tidal wetland habitat and upland buffer habitat. Project
implementation would result in the creation of high marsh, mid marsh, low marsh, intertidal mudflat,
transitional habitat, and subtidal eelgrass habitat mitigation credits that could compensate for future
off-site impacts to marine, wetland, and transitional habitat from other public and private development
projects under Section 404 of the Clean Water Act, the California Coastal Act, the Porter-Cologne
Water Quality Control Act, Fish and Game Code Section 1600, and the California Eelgrass Mitigation
Policy. The credits would be available to mitigate impacts within a proposed service area.
The Bank Site would be constructed entirely within the existing berms of Pond 20, which leaves the
surrounding features, Nestor Creek and the Otay River Tributary, as natural buffers. The proposed
Bank Site is currently isolated from tidal flow. To reconnect tidal hydrology to the Bank Site, the
proposed project would require a berm breach of approximately 75 feet in the northwest corner of the
project site. The berm breach would partially be located within the San Diego Bay National Wildlife
Refuge. This component would be subject to a U.S. Fish and Wildlife Service Refuge Special Use
Permit and would require compliance with the National Environmental Policy Act.
Bank Site construction would involve excavation, grading, and soil export activities to establish
appropriate topographical conditions and tidal flows to support target marsh-plain elevations.
Construction staging areas would be located in the adjacent District-owned parcels. Construction is
anticipated to take approximately 17months.

Operation and maintenance of the Bank Site will be financed by the District’s operational funds, a
stable source of revenue for the District dedicated to specific uses for the benefit of the state tidelands
under its stewardship. A functional assessment will be conducted to document the pre- and
post-restoration differences for wetland site conditions. The functional assessment methodology will
be reviewed by an Interagency Review Team and approved by the U.S. Army Corps of Engineers,
and will be used to set the restoration goals success criteria for the proposed project. Performance
standards will cover each type of credit established by the project, including establishment of subtidal
eelgrass habitat, tidal and intertidal marsh wetland habitat, and upland buffer/transitional habitat. A
5-year monitoring schedule will be established, but, if all performance standards are met prior to the
fifth year of monitoring, all bank credits would be released.
Once all performance standards have been met, the Bank Site is anticipated to be self-sustaining.
However, because of the urban surroundings, long-term management may be needed for
maintenance of invasive species monitoring and removal, trash removal, maintenance of site control
measures (e.g., fencing), and restoration of any damage from human or natural phenomenon.
Establishment of the Bank Site would be completed using the process outlined by the United States
Environmental Protection Agency and U.S. Army Corps of Engineers Draft Compensatory Mitigation
Rule Timeline for Bank for ILF Instrument Approval. A bank-enabling instrument would be prepared
using the appropriate template and, following the completion of the public notice comment period, the
bank-enabling instrument would be submitted for review to the Interagency Review Team. Operation
of the mitigation bank includes offering compensatory mitigation credits for impacts within the service
area.

Port Master Plan Amendment
Bank Parcel
The PMP provides the official planning policies, consistent with a general statewide purpose, for the
physical development of the tide and submerged lands conveyed and granted in trust to the District.
The Bank Parcel is not currently in the PMP and, therefore, does not currently have a land use
designation. As a result, a PMPA would be processed and approved by the California Coastal
Commission to incorporate the Bank Parcel into the PMP that would allow for the District to issue a
non-appealable Coastal Development Permit for the wetland mitigation bank. To provide long-term
assurance, the District proposes to designate the proposed Bank Parcel as a “wetlands” land use in
the PMP through the PMPA process.

District-Owned Parcels A, B, and C
District-owned Parcels A, B, and C are located outside the berms along the western, southern, and
eastern borders of the Bank Parcel. Parcels A and C are separated from the berms by Nestor Creek
and the Otay River Tributary, respectively. These three parcels are not currently in the PMP and would
be incorporated and assigned a “commercial recreation” and/or “wetlands” land use designation as
part of the PMPA process. No specific project-level analysis with regard to potential future uses will
be analyzed on Parcels A, B, and C at this time. Development of these parcels would require
preparation of a project-level California Environmental Quality Act document(s).

Environmental Considerations
Probable Environmental Effects to be addressed in the EIR
Based on the initial review of the proposed project, the EIR would address the probable project-related
and cumulative effects associated with the implementation of the proposed project for the following
resource areas:
•

Aesthetics

•

Air quality

•

Biological resources

•

Cultural resources

•

Energy

•

Geology/soils

•

Greenhouse gas emissions

•

Hazards and hazardous materials

•

Hydrology/water quality

•

Land use/planning

•

Noise

•

Public services

•

Transportation

•

Tribal cultural resources

•

Utilities/service systems

•

Mandatory findings of significance

Resources Eliminated From Further Discussion in the EIR
Based on the existing conditions present at the proposed project site and a review of the proposed
project, it has been determined that implementation of the proposed project would not result in impacts
on several resource areas and, therefore, these issues would be summarized in the Effects Found Not
to Be Significant section of the EIR. Those resource areas are listed below. See the attached Initial
Study/Environmental Checklist for a detailed explanation.
•

Agriculture and forestry resources

•

Mineral resources

•

Population and housing

•

Recreation

•

Wildfire

Comments
The NOP is available for a 30-day public review period that starts on Thursday, June 20, 2019 and
ends at 5:00 p.m. on Monday, July 22, 2019. Comments regarding the scope and content of the
environmental information that should be included in the EIR and other environmental concerns should
be mailed to:
San Diego Unified Port District
Planning Department
Attn: Ashley Wright, Senior Planner
3165 Pacific Highway
San Diego, CA 92101
or emailed to: awright@portofsandiego.org

Public Scoping Meeting
A scoping meeting to solicit comments on the scope and content of the EIR for the proposed project
will be held on Wednesday July 10, 2019, at 6:00 p.m. at the Dempsey Center at 950 Ocean Lane,
Imperial Beach, CA, 91932.
The District, as Lead Agency pursuant to the California Environmental Quality Act, will review the
public comments on the NOP to determine what issues should be addressed in the EIR.
Other opportunities for the public to comment on the environmental effects of the proposed project
include:
•

A minimum 45-day public review and comment period for the Draft EIR

•

A public heading for the Board of Port Commissioners to consider certification of the EIR

For questions regarding this NOP, please contact Ashley Wright, Senior Planner, Planning
Department, at 619-686-6549.

Attachments
Figure 1. Regional Location and Project Vicinity
Figure 2. Project Site Characteristics
Initial Study/Environmental Checklist

Figure 1. Regional Location and Project Vicinity

Figure 2. Project Site Characteristics
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Acronyms and Abbreviations
CEQA

California Environmental Quality Act

District

San Diego Unified Port District

EIR

environmental impact report

GHG

greenhouse gas

PMP

Port Master Plan

PMPA

Port Master Plan Amendment

project

Wetlands Mitigation Bank at Pond 20 and Port Master Plan Amendment

SDFD

San Diego Fire-Rescue Department

Spindrift

Spindrift Archaeological Consulting, LLC
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Initial Study/Environmental Checklist Form
1. Project Title:

Wetland Mitigation Bank at Pond 20 and Port Master
Plan Amendment

2. Lead Agency and Address:

San Diego Unified Port District
3165 Pacific Highway
San Diego, CA 92101

3. Contact Person and Phone
Number:

Ashley Wright, Planning Department
(619) 686-6549

4. Project Location:

The Wetland Mitigation Bank at Pond 20 and Port
Master Plan Amendment Project (project) is located in
the City of San Diego, east of the City of Imperial Beach
and south of the confluences of Nestor Creek, the Otay
River, and San Diego Bay. The project site is located
immediately north of Palm Avenue (State Route 75),
south of the San Diego Bay National Wildlife Refuge
South San Diego Bay Unit managed by U.S. Fish and
Wildlife Service, east of 13th Street, and west of Otay
Valley Regional Park.

5. Project Sponsor’s Name and
Address:

San Diego Unified Port District
3165 Pacific Highway
San Diego, CA 92101

6. Description of Project:

The Wetland Mitigation Bank at Pond 20 and Port
Master Plan Amendment (PMPA) Project includes two
primary components: 1) the creation of a wetland
mitigation bank within a portion of a former salt pond
currently known as Pond 20 (Bank Site); and, 2) a
PMPA to incorporate the Bank Site and three adjacent
San Diego Unified Port District- (District) owned parcels
(Parcels A, B, and C) into the District’s Port Master Plan
(PMP). The Bank Site would be up to 80 acres and
constructed within the 83.5-acre District-owned Bank
Parcel. Parcels A, B, and C are outside the Bank Site
and encompass 11.7 acres. The environmental impact
report (EIR) will evaluate the creation and incorporation
of the wetland mitigation bank into the PMP at a
“project-level” and the incorporation of the
District-owned parcels at a “program-level.”
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Initial Study/ Environmental Checklist
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

7. Surrounding Land Uses and
Setting:

The project site is surrounded by the South San Diego
Bay National Wildlife Refuge and Otay River to the north
and residential, commercial, and infrastructure
development to the south, west, and east.

8. Other Public Agencies whose
Approval is Required (e.g., permits,
financing approval, or participation
agreement.):

•

U.S. Fish and Wildlife Service – Special Use Permit

•

U.S. Army Corps of Engineers – Clean Water Act
Section 404 Permit

•

U.S. Coast Guard – General Bridge Act of 1946
Bridge Permit

•

California Coastal Commission – Coastal
Consistency Analysis, Port Master Plan
Amendment, and Federal Coastal Consistency
Certification

•

State Water Resources Control Board –
Construction General Permit and Clean Water Act
Section 401 Permit

9. Have California Native American
tribes traditionally and culturally
affiliated with the project area
requested consultation pursuant to
Public Resources Code section
21080.3.1? If so, is there a plan for
consultation that includes, for
example, the determination of
significance of impacts to tribal
cultural resources, procedures
regarding confidentiality, etc.?

No tribes have contacted the District to request
notification of projects under Assembly Bill 52; therefore,
no tribal consultation has begun.

Note: Conducting consultation early in the California Environmental Quality Act (CEQA) process allows tribal
governments, lead agencies, and project proponents to discuss the level of environmental review identify and
address potential adverse impacts to tribal cultural resources, and reduce the potential for delay and conflict in the
environmental review process. (See Public Resources Code section 21080.3.2.) Information may also be available
from the California Native American Heritage Commission’s Sacred Lands File per Public Resources Code section
5097.96 and the California Historical Resources Information System administered by the California Office of
Historic Preservation. Please also note that Public Resources Code section 21082.3(c) contains provisions specific
to confidentiality.
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Environmental Factors Potentially Affected
The environmental factors checked below would be potentially affected by this project, involving at
least one impact that is a “potentially significant impact” as indicated by the checklist on the following
pages.
Aesthetics
Agriculture and Forestry
Air Quality
☒
☐
☒
Resources
☒

Biological Resources

☒

Cultural Resources

☒

Geology/Soils

☒

Greenhouse Gas Emissions ☒

Hazards and Hazardous
Materials

☒

Hydrology/Water Quality ☒

Land Use/Planning

☐

Mineral Resources

☒

Noise

☐

Population/Housing

☒

Public Services

☐

Recreation

☒

Transportation

☒

Tribal Cultural Resources

☒

Utilities/Service Systems ☐

Wildfire

☒

Mandatory Findings of
Significance

☒

Energy
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Determination (To be completed by the Lead Agency)
On the basis of this initial evaluation:
☐ I find that the project would not have a significant effect on the environment, and a NEGATIVE
DECLARATION will be prepared.
☐ I find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared.
☒ I find that the proposed project may have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.
☐ I find that the proposed project may have a "Potentially Significant Impact" or "Potentially
Significant Unless Mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has
been addressed by mitigation measures based on the earlier analysis as described on attached
sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the
effects that remain to be addressed.
☐ I find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

<hdh�
Signature
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Initial Study/ Environmental Checklist
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

Evaluation of Environmental Impacts
1. A brief explanation is required for all answers except “No Impact” answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each
question. A “No Impact” answer is adequately supported if the referenced information sources
show that the impact simply does not apply to projects like the one involved (e.g., the project falls
outside a fault rupture zone). A “No Impact” answer should be explained where it is based on
project-specific factors, as well as general standards (e.g., the project will not expose sensitive
receptors to pollutants, based on a project-specific screening analysis).
2. All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as
operational impacts.
3. Once the lead agency has determined that a particular physical impact may occur, then the
checklist answers must indicate whether the impact is potentially significant, less than significant
with mitigation, or less than significant. “Potentially Significant Impact” is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more “Potentially
Significant Impact” entries when the determination is made, an EIR is required.
4. “Negative Declaration: Less than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from “Potentially Significant Impact”
to a “Less than Significant Impact.” The lead agency must describe the mitigation measures, and
briefly explain how they reduce the effect to a less than significant level (mitigation measures
from “Earlier Analyses,” as described in (5) below, may be cross-referenced).
5. Earlier analyses may be used where, pursuant to the tiering, program EIR, or other California
Environmental Quality Act process, an effect has been adequately analyzed in an earlier EIR or
negative declaration. Section 15063(c)(3)(D). In this case, a brief discussion should identify the
following:
a. Earlier Analysis Used. Identify and state where they are available for review.
b. Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.
c. Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated," describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.
6. Lead agencies are encouraged to incorporate into the checklist references to information
sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a previously
prepared or outside document should, where appropriate, include a reference to the page or
pages where the statement is substantiated.
7. Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.
8. This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a
project's environmental effects in whatever format is selected.
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9. The explanation of each issue should identify:
a. The significance criteria or threshold, if any, used to evaluate each question; and
b. The mitigation measure identified, if any, to reduce the impact to less than significance.
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I.

Aesthetics

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Except as provided in Public Resources Code Section 21099, would the project:
a)

Have a substantial adverse effect on a scenic vista or scenic highway?

Wetland Mitigation Bank – Project-level Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level Review:

☒

☐

☐

☐

b)

Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and
historic building within a state scenic highway?

Wetland Mitigation Bank – Project-level Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level Review:

☒

☐

☐

☐

c)

In non-urbanized areas, substantially degrade the existing visual character or quality of public views of
the site and its surroundings? (Public views are those that are experienced from publicly accessible
vantage point). If the project is in an urbanized area, would the project conflict with applicable zoning
and other regulations governing scenic quality?

Wetland Mitigation Bank – Project-level Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level Review:

☒

☐

☐

☐

d)

Create a new source of substantial light or glare which would adversely affect day or nighttime views
in the area?

Wetland Mitigation Bank – Project-level Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level Review:

☒

☐

☐

☐

Except as provided in Public Resources Code Section 21099, would the project:
a)

Have a substantial adverse effect on a scenic vista or scenic highway?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site is located immediately adjacent to the San Diego Bay National
Wildlife Refuge and Silver Strand Bikeway. Construction of the Wetland Mitigation Bank is expected to last
approximately 17 months. During project construction, soil stock piles, large equipment, and general excavation
activities would temporarily impact a scenic vista, which would be significant. However, once the project is
complete, the project site would be visually improved. Potentially significant impacts have been identified, and the
EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on a scenic vista. Potentially significant
impacts have been identified, and the EIR will fully evaluate the potential impact and identify mitigation, when
applicable.
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b)

Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and
historic building within a state scenic highway?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The southern boundary of the project site is Palm Avenue, which is also State
Highway 75. State Highway 75 is an Officially Designated State Scenic Highway along the Silver Strand Highway
and the Coronado Bridge, according to the California Scenic Highway Mapping System (California Department of
Transportation 2011). While the portion of the highway that borders the project site is not officially designated, it
is a main access point to the scenic highway. Additionally, construction may be visible from the state scenic
highway. Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact
and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

c)

In non-urbanized areas, substantially degrade the existing visual character or quality of the site and its
surroundings? (Public views are those that are experienced from publicly accessible vantage point). If
the project is in an urbanized area, would the project conflict with applicable zoning and other
regulations governing scenic quality?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project is located in an urbanized area. During project construction, the
existing visual character of the site would be disrupted, which would be potentially significant. However, once
construction is complete, the visual character of the site would be improved. Potentially significant impacts have
been identified, and the EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on a scenic vista. Potentially significant
impacts have been identified, and the EIR will fully evaluate the potential impact and identify mitigation, when
applicable.

d)

Create a new source of substantial light or glare which would adversely affect day or nighttime views in
the area?
Wetland Mitigation Bank – Project-level Review:
No Impact. No new light sources or structures that could produce glare would be installed or used during
construction. Thus, no impact is anticipated for this criterion, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation wetlands. If these
parcels are developed, there could be a potentially significant impact due to new sources of light or glare.
Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.
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II.

Agricultural Resources

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

In determining whether impacts to agricultural resources are significant environmental effects, lead
agencies may refer to the California Agricultural Land Evaluation and Site Assessment Model (1997)
prepared by the California Department of Conservation as an optional model to use in assessing impacts
on agriculture and farmland.
Would the project:
a)

Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural use?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

b)

Conflict with existing zoning for agricultural use, or a Williamson Act contract?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

c)

Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public Resources
Code section 12220(g)), timberland (as defined by Public Resources Code section 4526), or timberland
zoned Timberland Production (as defined by Government Code section 51104(g))?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

d)

Result in the loss of forest land or conversion of forest land to non-forest use?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

e)

Involve other changes in the existing environment which, due to their location or nature, could result
in conversion of Farmland, to non-agricultural use or conversion of forest land to non-forest use?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒
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In determining whether impacts to agricultural resources are significant environmental effects, lead agencies
may refer to the California Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the
California Department of Conservation as an optional model to use in assessing impacts on agriculture and
farmland.
Would the project:
a)

Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Farmland), as shown
on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the California
Resources Agency, to non-agricultural use?
Wetland Mitigation Bank – Project-level Review:
No Impact. According to the California Department of Conservation, the project site is not designated for
agriculture use. Thus, no impact is anticipated for this criterion, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

b)

Conflict with existing zoning for agricultural use, or a Williamson Act contract?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project site is not zoned or designated for agriculture use and is not subject to a Williamson Act
contract. Thus, no impact is anticipated for this criterion, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

c)

Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public Resources Code
section 12220(g)), timberland (as defined by Public Resources Code section 4526), or timberland zoned
Timberland Production (as defined by Government Code section 51104(g))?
Wetland Mitigation Bank – Project-level Review:
No Impact. There are no existing forest lands, timberlands, or timberland zoned “Timberland Production” either
on site or in the immediate vicinity that would conflict with existing zoning or cause rezoning. Therefore, no
impact is identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

d)

Result in the loss of forest land or conversion of forest land to non-forest use?
Wetland Mitigation Bank – Project-level Review:
No Impact. There are no existing forest lands either on site or in the immediate vicinity of the project site. The
proposed project would not result in the loss of forest land or conversion of forest land to non-forest use.
Therefore, no impact is identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

e)

Involve other changes in the existing environment which, due to their location or nature, could result in
conversion of Farmland, to non-agricultural use or conversion of forest land to non-forest use?
Wetland Mitigation Bank – Project-level Review:
No Impact. According to the California Department of Conservation, the project site is not designated for
agriculture use, and there is no forest land on the project site or in the immediate vicinity. Therefore, no impact is
identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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III.

Air Quality

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Where available, the significance criteria established by the applicable air quality management district or
air pollution control district may be relied upon to make the following determinations.
Would the project:
a)

Conflict with or obstruct implementation of the applicable air quality plan?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Result in a cumulatively considerable net increase of any criteria pollutant for which the project region
is non-attainment under an applicable federal or state ambient air quality standard?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Expose sensitive receptors to substantial pollutant concentrations?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

d)

Result in other emissions (such as those leading to odors) adversely affecting a substantial number of
people?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Where available, the significance criteria established by the applicable air quality management or air
pollution control district may be relied upon to make the following determinations.
Would the project:
a)

Conflict with or obstruct implementation of the applicable air quality plan?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site is located within the jurisdiction of the San Diego Air Pollution
Control District. The project would involve excavation, grading, and soil export activities to establish appropriate
topographical conditions and tidal flows to support target marsh-plain elevations. Construction of the project
would create temporary emissions of dust, fumes, equipment exhaust, and other air contaminants that may
conflict with the San Diego Air Pollution Control District rules and regulations or other state and local mandated
plans, such as the 2009 Regional Air Quality Strategy Revision, San Diego Air Pollution Control District’s
2002 and 2012 ozone maintenance plans, and the California Air Resources Board 2017 8-Hour Ozone
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Attainment Plan for San Diego County. No stationary source emissions would result from the project; however,
temporary construction emissions have the potential to result in a significant air quality impact. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, construction activities could create temporary emissions of dust, fumes, equipment
exhaust, and other air contaminants that may conflict with the San Diego Air Pollution Control District rules and
regulations. Potentially significant impacts have been identified, and the EIR will fully evaluate the potential
impact and identify mitigation, when applicable.
b)

Result in a cumulatively considerable net increase of any criteria pollutant for which the project region is
non-attainment under an applicable federal or state ambient air quality standard?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Construction of the proposed project may result in a cumulatively considerable
net increase of one or more criteria pollutants as a result of point and non-point source emissions, for which the
project region is in non-attainment under applicable federal and state ambient air quality standards. Thus, a
potentially significant impact is identified for this issue area. An air quality impact study that will address the
proposed project’s potential air quality impacts will be prepared and included in the EIR analysis. Additionally, the
EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

c)

Expose sensitive receptors to substantial pollutant concentrations?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Sensitive receptors in the area are primarily the residences south and west of
the project site, in the cities of Imperial Beach and San Diego. An air quality impact study that will address the
proposed project’s potential air quality impacts will be prepared and included in the EIR analysis. Additionally, the
EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

d)

Result in other emissions (such as those leading to odors) adversely affecting a substantial number of
people?
Wetland Mitigation Bank – Project-level Review:
No Impact. Land uses commonly considered to be potential sources of odorous emissions include wastewater
treatment plants, sanitary landfills, food processing facilities, chemical manufacturing plants, rendering plants,
paint/coating operations, and concentrated agricultural feeding operations and dairies (California Air Resources
Board 2005). The construction and operation of a wetland mitigation bank is not an odor producer, and the
project site is not located near an odor producer. No impact is identified for this issue area, and no further
analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Land uses commonly considered to be potential sources of odorous emissions
include wastewater treatment plants, sanitary landfills, food processing facilities, chemical manufacturing plants,
rendering plants, paint/coating operations, and concentrated agricultural feeding operations and dairies
(California Air Resources Board 2005). The proposed project would allow for Parcels A, B, and C to be assigned
a commercial recreation or wetlands designation. The construction and operation of a commercial recreation or
wetlands project would not likely be odor producing, and the project site is not located near an odor producer.
However, if these parcels are developed as any of the identified odorous land uses, a potential impact could
occur. An air quality impact study that will address the proposed project’s potential air quality impacts will be
prepared and included in the EIR analysis. Additionally, the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.
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IV.

Biological Resources

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Have a substantial adverse effect, either directly or through habitat modifications, on any species
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or
regulations, or by the California Department of Fish and Game or U.S. Fish and Wildlife Service?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Have a substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies, and regulations or by the California Department of Fish
and Game or U.S. Fish and Wildlife Service?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Have a substantial adverse effect on state or federally protected wetlands (including, but not limited
to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, or other
means?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

d)

Interfere substantially with the movement of any native resident or migratory fish or wildlife species or
with established native resident or migratory wildlife corridors, or impede the use of wildlife nursery
sites?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

e)

Conflict with any local policies or ordinances protecting biological resources, such as a tree
preservation policy or ordinance?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒
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IV.

Biological Resources

Environmental Issue Area:
f)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or state habitat conservation plan?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

Would the project:
a)

Have a substantial adverse effect, either directly or through habitat modifications, on any species
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or
regulations, or by the California Department of Fish and Game or U.S. Fish and Wildlife Service?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site is currently disturbed and consists of relatively low-quality
habitat. As a result of biological surveys conducted between 2017 and 2018, several special-status and plant
species are either known to occur or have the potential to occur in the study area, including the Western snowy
plover (federally threatened) and Belding’s savannah sparrow (state endangered). Eight additional special-status
wildlife species and one special-status plant species have also been observed (Tierra Data, Inc. 2018). The
project would create estuarine wetlands, which would produce a net benefit for coastal and wetland dependent
species. While impacts would occur during construction of the mitigation bank, they would be temporary; there
will be an increase in functional habitat values once the project is in operation. A biological resources technical
study that addresses the proposed project’s potential impacts on biological resources will be prepared and
included in the EIR analysis. Additionally, the EIR will fully evaluate the potential impact and identify mitigation,
when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands.
Preliminary findings did not identify special-status and plant species known to occur, or have the potential to
occur, on Parcels A, B, and C. However, given the proximity to the proposed mitigation bank and surrounding
properties that support candidates, sensitive, or special-status species, if these parcels are developed in the
future, there would be a potentially significant impact. A biological resources technical study that addresses the
proposed project’s potential impacts on biological resources will be prepared and included in the EIR analysis.
Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when applicable.

b)

Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified
in local or regional plans, policies, and regulations or by the California Department of Fish and Game or
U.S. Fish and Wildlife Service?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. See Section IV (a) above. The 2017-2018 biological surveys indicated that
previous studies of the project site have documented special-status shorebirds, colonial seabirds, and waterfowl.
These species are associated with available foraging opportunities in nearby ocean, estuarine, and intertidal
wetlands, and riparian vegetation at the mouth of the Otay River; as well as nesting and roosting opportunities
within low-vegetation cover on site (Tierra Data, Inc. 2018). A biological resources technical study that addresses
the proposed project’s potential impacts on biological resources will be prepared and included in the EIR
analysis. Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Parcel A is comprised mostly of non-native grassland, with small stands of ice
plant and crown daisy. It also contains areas of pickleweed and seablite.
Parcel B is dominated by non-native grasslands. There are several desertbroom baccharis shrubs.

14 | June 2019

Initial Study/ Environmental Checklist
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

Parcel C is predominantly non-native grasses and forbs divided between semi-natural herbaceous stands,
semi-natural herbaceous stand, and semi-natural herbaceous stands. A small area within has native saltgrass as
the dominant species. The Nestor Creek stream channel along the western edge of Parcel C also contains
pickleweed and alkali heath.
The parcels would be designated as commercial recreation or wetlands. Preliminary findings did not identify
riparian habitat or other sensitive natural community on Parcels A, B, and C. However, given the proximity to the
proposed mitigation bank and surrounding properties that support riparian habitat and sensitive natural
communities, if these parcels are developed, there would be a potentially significant impact. A biological
resources technical study that addresses the proposed project’s potential impacts on biological resources will be
prepared and included in the EIR analysis. Additionally, the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.
c)

Have a substantial adverse effect on state or federally protected wetlands (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, or other
means?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The mitigation bank would generate subtidal and intertidal wetland credits to
compensate for impacts under Section 404 of the Clean Water Act, the California Coastal Act, the
Porter-Cologne Water Quality Control Act, and Section 1600 of the California Fish and Game Code; and for
impacts on eelgrass habitat under the California Eelgrass Mitigation Policy Orange County and its watersheds.
Although there will be an increase in functional wetland habitat values once the project is in operation,
construction of the project may result in significant impacts. A biological resources technical study that addresses
the proposed project’s potential impacts on biological resources will be prepared and included in the EIR
analysis. Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on federally protected wetlands. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation. Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when applicable.

d)

Interfere substantially with the movement of any native resident or migratory fish or wildlife species or
with established native resident or migratory wildlife corridors, or impede the use of wildlife nursery
sites?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site provides habitats for roosting, foraging, and nesting for many of
the resident and migratory birds, which utilize the San Diego Bay and its surroundings. Several species were
observed nesting at the project site during avian surveys conducted in 2016-2017, including black-necked stilts,
western snowy plovers, burrowing owls, and killdeer (Great Ecology 2018). Additionally, the study area is
proximal to San Diego Bay, including the saltworks ponds, which are part of the San Diego Bay National Wildlife
Refuge immediately north and the Pacific Ocean. Additional upland habitats exist to the north and east of the
project site, and the Otay River basin provides a key linkage to the inland area of southern San Diego. The
Tijuana Estuary lies just 1.9 mile (3 kilometers) south. The project site’s proximity to key habitats provides
foraging opportunities for species that may nest or roost in the study area. Therefore, the restored areas and
brine flats within the saltworks and other wetlands adjacent to the project site provide important migratory
stopover value and spring/summer nesting and roosting habitats for birds. A biological resources technical study
that will address the proposed project’s potential impacts on biological resources will be prepared and included in
the EIR analysis. Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when
applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Preliminary findings did not identify movement of any native resident or
migratory fish or wildlife species or established native resident or migratory wildlife corridors or use of wildlife
nursery sites on Parcels A, B, and C, with the exception of a snowy egret on Parcel C that was identified during
the 2016-2017 avian surveys (Great Ecology 2018). However, given the proximity to the mitigation bank and
surrounding properties that support habitats and corridors, if these parcels are developed, there would be a
potentially significant impact. A biological resources technical study that addresses the proposed project’s
potential impacts on biological resources will be prepared and included in the EIR analysis. Additionally, the EIR
will fully evaluate the potential impact and identify mitigation, when applicable.
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e)

Conflict with any local policies or ordinances protecting biological resources, such as a tree preservation
policy or ordinance?
Wetland Mitigation Bank – Project-level Review:
No Impact. Although the proposed project occurs within the boundaries of the City of San Diego Multiple Species
Conservation Program and the City of San Diego Multiple Habitat Planning Area (City of San Diego 1997), the
Multiple Species Conservation Program and Multiple Habitat Planning Area do not apply to projects within the
jurisdiction of the District, including the project. Further, the San Diego Bay Integrated Natural Resources
Management Plan is a long-term, collaborative strategy for managing the bay’s natural resources and the primary
means by which the U.S. Navy and District jointly plan natural resources work in San Diego Bay (Naval Facilities
Engineering Command and District 2013). The project site is located within the Integrated Natural Resources
Management Plan and would be consistent with its goals and strategies for ensuring the long-term heath,
restoration, and protection of San Diego Bay’s ecosystem. The proposed project would not be in conflict with
local policies or ordinances protecting biological resources. Thus, no impact is anticipated for this criterion, and
no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

f)

Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state habitat conservation plan?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section IV (e) above.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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V.

Cultural Resources

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Cause a substantial adverse change in the significance of a historical resource pursuant to §15064.5?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Cause a substantial adverse change in the significance of an archaeological resource pursuant to
§15064.5?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Disturb any human remains, including those interred outside of dedicated cemeteries?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Cause a substantial adverse change in the significance of a historical resource as defined in §15064.5?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site contains the Western Company Salt Works Historic District,
Pond 20A, which was recommended as significant under Criterion A of the National Register of Historic Places
for its role in the solar salt industry in Southern California from 1916 to present day. It was also recommended
eligible for National Register of Historic Places listing under Criterion C for embodying the distinctive
characteristics of a solar salt processing facility of the era (Spindrift Archaeological Consulting, LLC [Spindrift]
2018).
Therefore, a potentially significant impact is identified for this area, and the proposed project’s potential impacts
on historic resources will be prepared and included in the EIR analysis and mitigation will be identified, when
applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on historical resources. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation, when applicable.
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b)

Cause a substantial adverse change in the significance of an archaeological resource pursuant to
§15064.5?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. A records search performed at the South Coastal Information Center of the
California Historic Resource Information System at San Diego State University. The records search results
indicated that two archaeological resources have been previously documented within the project area (Spindrift
2018).
The Native American Heritage Commission was contacted on April 11, 2018, to conduct a Sacred Lands File
search and received a response on April 17, 2018. The Sacred Lands File Search was negative. The Native
American Heritage Commission also provided a list of individuals and organizations in the Native American
community that may be able to provide information about unrecorded sites in the project vicinity. No responses
were received from tribes as a result of initial scoping (Spindrift 2018).
Given the results of the records search and the moderate to high sensitivity of the project area for buried
prehistoric and historic-period resources, as well as the documented presence of cultural materials across most
of the project area on the ground surface, archaeological resources could be discovered during ground-disturbing
activity. If avoidance of impacts is not possible for previously recorded archaeological resources, further cultural
work is recommended (Spindrift 2018). Therefore, a potentially significant impact is identified for this area, and
the proposed project’s potential impacts on archaeological resources will be evaluated in the EIR and mitigation
will be identified, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on archaeological resources. Potentially
significant impacts have been identified, and potential impacts on archaeological resources will be evaluated in
the EIR and mitigation will be identified, when applicable.

c)

Disturb any human remains, including those interred outside of dedicated cemeteries?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. There is a potential for unknown human remains to be unearthed during
earthwork activities. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
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VI.

Energy

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary
consumption of energy resources, during project construction or operation?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Conflict with or obstruct a state or local plan for renewable energy or energy efficiency?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary
consumption of energy resources, during project construction or operation?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Construction of the wetland mitigation bank would result in consumption of
energy resources, including construction equipment, construction worker vehicle trips, truck haul, and material
delivery trips. Operation of the wetland mitigation bank would not result in wasteful, inefficient, or unnecessary
consumption of energy sources because no buildings would be constructed as part of the project, and no
permanent sources of energy consumption would be constructed. Potentially significant construction impacts
have been identified for this issue area, and the EIR will fully evaluate the potential impact and identify mitigation,
when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact due to consumption of energy resources
during construction and operation. Potentially significant impacts have been identified, and the EIR will fully
evaluate the potential impact and identify mitigation, when applicable.

b)

Conflict with or obstruct a state or local plan for renewable energy or energy efficiency?
Wetland Mitigation Bank – Project-level Review:
No Impact. The creation of the wetland mitigation bank would not conflict with or obstruct state or local plans for
renewable energy. No new sources of energy consumption would be created and, therefore, no conflict or
obstruction would occur. Thus, no impact is anticipated for this criterion, and no further analysis is warranted.
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Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. In 2002, the State of California established its Renewables Portfolio Standard
Program, of which the latest addition is Senate Bill 100, which revises the state goal to achieve 60 percent
renewable energy target by December 31, 2030. Locally, the Port of San Diego Climate Action Plan 2013
identifies strategies to reduce greenhouse gas (GHG) emissions, including on-road transportation, off-road
transportation, clean and renewable energy, increased use of natural gas, and other strategies (Port of San
Diego 2013). The parcels would be designated as commercial recreation or wetlands. If these parcels are
developed for commercial use, there would be a potentially significant impact due to consumption of energy
resources during construction and operation. Potentially significant impacts have been identified, and the EIR will
fully evaluate the potential impact and identify mitigation, when applicable.
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VII.

Geology and Soils

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Directly or indirectly cause potential substantial adverse effects, including the risk of loss, injury or
death involving:
i.

Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other
substantial evidence of a known fault? Refer to Division of Mines and Geology Special
Publication 42?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

ii.

iii.

Strong seismic ground shaking?

Seismic-related ground failure, including liquefaction?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

iv.

b)

Landslides?

Result in substantial soil erosion or the loss of topsoil?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐
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VII.

Geology and Soils

Environmental Issue Area:
c)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the
project and potentially result in on- or off-site landslide, lateral spreading, subsidence, liquefaction, or
collapse?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

d)

Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994), creating
substantial direct or indirect risk to life or property?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

e)

Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater
disposal systems where sewers are not available for the disposal of wastewater?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

f)

Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Directly or indirectly cause potential substantial adverse effects, including the risk of loss, injury or
death involving:
i.

Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo Earthquake
Fault Zoning Map issued by the State Geologist for the area or based on other substantial evidence
of a known fault? Refer to Division of Mines and Geology Special Publication 42?

Wetland Mitigation Bank – Project-level Review:
No Impact. The project site is not located within a State of California Alquist-Priolo Earthquake Fault Zone (City
of San Diego 2008). Therefore, no impact is identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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ii.

Strong seismic ground shaking?

Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project site is located in the seismically active San Diego in Southern
California and considered likely to be subjected to moderate to strong ground motion from earthquakes in the
region. The project site could be affected by the occurrence of seismic activity to some degree. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
iii.

Seismic-related ground failure, including liquefaction?

Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The area surrounding San Diego Bay has experienced moderate earthquake
activity. The project site is located in an area of “High Potential” for liquefaction due to site characteristics, such
as shallow groundwater, major drainages, and hydraulic fills (City of San Diego 2008). Liquefaction occurs when
granular soil below the water table is subjected to vibratory motions, such as produced by earthquakes. With
strong ground shaking, an increase in pore water pressure develops, as the soil tends to reduce in volume. If the
increase in pore water pressure is sufficient to reduce the vertical effective stress (suspending the soil particles in
water), the soil strength decreases, and the soil behaves as a liquid (similar to quicksand). Liquefaction can
produce excessive settlement, ground rupture, lateral spreading, or failure of shallow bearing foundations.
Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
iv.

Landslides?

Wetland Mitigation Bank – Project-level Review:
No Impact. According to the City of San Diego Seismic Safety Geologic Hazards and Faults Map (City of San
Diego 2008), the project site is not located in an area prone to landslide hazards. Furthermore, the project site
and surrounding area is relatively flat. Therefore, no impact is identified for this issue area, and no further
analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
b)

Result in substantial soil erosion or the loss of topsoil?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Soil erosion can result during construction, as grading and construction can
loosen surface soils and make soils susceptible to wind and water movement across the surface. Erosion of soil
or the loss of topsoil would be a significant impact. Potentially significant impacts have been identified, and the
EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

c)

Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the
project and potentially result in on- or off-site landslide, lateral spreading, subsidence, liquefaction, or
collapse?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Near surface soils within the project site will need to be identified to determine if
the soils are unstable. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
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d)

Be located on expansive soil, as defined in the latest Uniform Building Code, creating substantial risk to
life or property?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Near surface soils within the project site will need to be identified to determine if
they consist of soils having expansion potential. Potentially significant impacts have been identified, and the EIR
will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

e)

Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater disposal
systems where sewers are not available for the disposal of wastewater?
Wetland Mitigation Bank – Project-level Review:
No Impact. The proposed project would not require any facilities that would necessitate septic tanks or
wastewater disposal systems. Therefore, no impact is identified for this issue area, and no further analysis is
warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, they may require facilities that would necessitate septic tanks or wastewater disposal
systems. Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact
and identify mitigation, when applicable.

f)

Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Many paleontological fossil sites are recorded by the City of San Diego and
have been discovered during construction activities. Paleontological resources are typically impacted when
earthwork activities, such as mass excavation, cut into geological deposits (formations) with buried fossils. It is
not known if any paleontological resources are located on the project site. The project’s potential to impact
paleontological resources will be addressed in the EIR and mitigation will be identified, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
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VIII.

Greenhouse Gas Emissions

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact
on the environment?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the
emissions of greenhouse gases?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact on
the environment?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The proposed project has the potential to generate GHG emissions during
construction, in addition to construction worker trips to and from the project site. A potentially significant impact is
identified and will be evaluated in the EIR. In the long term, the project is expected to provide a benefit with
respect to reduction of GHG emissions by providing a restored site with native plant material. A GHG
emissions/climate change technical report will be prepared for the proposed project, and this issue will be
addressed in the EIR. Additionally, the EIR will fully evaluate the potential impact and identify mitigation, when
applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The proposed project has the potential to generate GHG emissions during
construction, in addition to construction worker trips to and from the project site. If these parcels are developed,
the operation of commercial facilities may generate GHG emissions. A potentially significant impact is identified
and will be evaluated in the EIR. A GHG emissions/climate change technical report will be prepared for the
proposed project, and this issue will be addressed in the EIR. Additionally, the EIR will fully evaluate the potential
impact and identify mitigation, when applicable.

b)

Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the emissions
of greenhouse gases?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. See Section VIII (a) above.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
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IX.

Hazards and Hazardous Materials

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Create a significant hazard to the public or the environment through the routine transport, use, or
disposal of hazardous materials?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Create a significant hazard to the public or the environment through reasonably foreseeable upset and
accident conditions involving the likely release of hazardous materials into the environment?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste
within one-quarter mile of an existing or proposed school?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

d)

Be located on a site which is included on a list of hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result, would it create a significant hazard to the public or
the environment?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

e)

For a project located within an airport land use plan or, where such a plan has not been adopted,
within two miles of a public airport or public use airport, would the project result in a safety hazard or
excessive noise for people residing or working in the project area?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒
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IX.

Hazards and Hazardous Materials

Environmental Issue Area:
f)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Impair implementation of or physically interfere with an adopted emergency response plan or
emergency evacuation plan?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

g)

Expose people or structures, either directly or indirectly, to a significant risk of loss, injury, or death
involving wildland fires?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

Would the project:
a)

Create a significant hazard to the public or the environment through the routine transport, use, or
disposal of hazardous materials?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. Construction of the project would involve the limited use of hazardous materials,
such as fuels and greases, to fuel and service construction equipment. However, no hazardous substances are
anticipated to be produced, used, stored, transported, or disposed of as a result of project construction that would
pose a potential impact on the environment. The applicant will be required to comply with state laws and county
ordinance restrictions, which regulate and control hazardous materials handled on site. Such hazardous wastes
would be transported off site for disposal according to applicable state and county restrictions and laws governing
the disposal of hazardous waste during construction and operation of the project. While further discussion and
justification will be provided in the EIR, impacts are anticipated to be less than significant.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, the construction and operation of the site could involve the use of hazardous materials.
Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.

b)

Create a significant hazard to the public or the environment through reasonably foreseeable upset and
accident conditions involving the likely release of hazardous materials into the environment?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. See Section IX (a) above.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

c)

Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste
within one-quarter mile of an existing or proposed school?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project site is not located within 0.25 mile of an existing or proposed school. No impact is
identified for this issue area, and no further analysis is warranted.
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Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
d)

Be located on a site which is included on a list of hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result, would it create a significant hazard to the public or
the environment?
Wetland Mitigation Bank – Project-level Review:
No Impact. Based on a review of the Cortese List, conducted in September 2018, the project site is not listed as
a hazardous materials site. No impact is identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

e)

For a project located within an airport land use plan or, where such a plan has not been adopted, within
two miles of a public airport or public use airport, would the project result in a safety hazard or
excessive noise for people residing or working in the project area?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project site is not located within 2 miles of a public airport. The nearest airport to the project site
is the Brown Field Municipal Airport, located approximately 6 miles east of the project site. Therefore, no impact
associated with airport hazards would occur with implementation of the proposed project, and no further analysis
is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

f)

Impair implementation of or physically interfere with an adopted emergency response plan or emergency
evacuation plan?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The proposed project is not expected to impair implementation of or physically
interfere with an adopted emergency response plan or emergency evacuation plan. The nature of the project as a
wetland bank would not require emergency evacuation since it will not be occupied. The proposed project would
be required to comply with applicable requirements set forth by County of San Diego Office of Emergency
Services Operational Area Emergency Plan, City of San Diego Police Department, San Diego Fire-Rescue
Department (SDFD), and San Diego Harbor Police Department. Therefore, the proposed project would result in a
less than significant impact associated with the possible impediment to emergency plans. However, the EIR will
provide a further discussion and justification.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, the construction and operation of the site is not expected to impair implementation of or
physically interfere with an adopted emergency response plan or emergency evacuation plan. The proposed
project would be required to comply with applicable requirements set forth by County of San Diego Office of
Emergency Services Operational Area Emergency Plan, City of San Diego Police Department, SDFD, and San
Diego Harbor Police Department. In addition, local building codes would be followed to minimize flood, seismic,
and fire hazards. Therefore, the proposed project would result in a less than significant impact associated with
the possible impediment to emergency plans. However, the EIR will provide a further discussion and justification.

g)

Expose people or structures, either directly or indirectly, to a significant risk of loss, injury, or death
involving wildland fires?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The project site is located near the San Diego Bay and comprised of disturbed
upland salt flats and isolated hypersaline pools perched on fill material. The project proposes neither occupation
of individuals nor structures that would place individuals near wildland fires. Therefore, the proposed project
would not result in exposing people or structures to a significant risk of loss, injury, or death involving wildland
fires, including those adjacent to urbanized areas and where residences are intermixed. However, the EIR will
provide a further discussion and justification.
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Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, the construction and operation of the site would be adjacent to already established urban
areas and would not expose people or structures to wildland fires. Furthermore, project facilities would be
designed, constructed, and operated in accordance with applicable fire protection and other environmental,
health, and safety requirements. While further discussion and justification will be provided in the EIR, impacts are
anticipated to be less than significant.
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X.

Hydrology and Water Quality

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Violate any water quality standards or waste discharge requirements or otherwise substantially
degrade surface or ground water quality?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Substantially decrease groundwater supplies or interfere substantially with groundwater recharge
such that the project may impede sustainable groundwater management of the basin?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Substantially alter the existing drainage pattern of the site or area, including through the alteration of
the course of a stream or river or through the addition of impervious surfaces, in a manner which
would:
i.

Result in substantial erosion or siltation on- or off-site?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

ii.

Substantially increase the rate or amount of surface runoff in a manner which would result in
flooding on- or off-site?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

iii.

Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐
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X.

Hydrology and Water Quality
Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Environmental Issue Area:
iv.

d)

Impede or redirect flood flows?

In flood hazard, tsunami, or seiche zones, risk release of pollutants due to project inundation?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

e)

Conflict with or obstruct implementation of a water quality control plan or sustainable groundwater
management plan?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Violate any water quality standards or waste discharge requirements or otherwise substantially degrade
surface or ground water quality?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project would not require waste discharge and would not interfere with
ground water quality (see Section X (b) below); however the project would require excavation and dredging of
tidal channels during construction. This would occur prior to the site being connected to tidal flow. During
construction, measures would be taken to prevent a violation of water quality standards and waste discharge
requirements and to avoid or minimize degradation to surface and ground water quality; however impacts could
occur. Potentially significant impacts on surface waters will be further addressed in the EIR and mitigation
identified, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, the proposed project has the potential to create urban non-point source discharge
(e.g., synthetic/organic chemicals). Potentially significant impacts have been identified, and the EIR will fully
evaluate the potential impact and identify mitigation, when applicable.

b)

Substantially decrease groundwater supplies or interfere substantially with groundwater recharge such
that the project may impede sustainable groundwater management of the basin?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. During construction, potable water would be brought to the site for drinking and
domestic needs, while construction water may be brought to the site for uses such as soil conditioning and dust
suppression. The majority of the groundwater below the project site is hypersaline and, therefore, not used for
drinking water; subsequently, the project would not impact drinking water. Because the project would create a
wetland mitigation bank, operation of the proposed project would not impede groundwater recharge or impede
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sustainable groundwater management of the basin. Therefore, the impact on groundwater supplies would be less
than significant, and no further discussion in the EIR is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, and depending on the type of development, the construction and operation of the
developed parcels could potentially result in interference with groundwater recharge, depending whether grading
and trenching would occur and depth required, and whether dewatering activities would be necessary. However,
because of the proximity to the San Diego Bay, groundwater at the project site is anticipated to be similar to the
adjacent proposed mitigation bank site, which is hypersaline from saltwater intrusion, and, therefore, it is not used
for drinking water. Impacts related to lowering the groundwater table and groundwater recharge could be
potentially significant and will be further addressed in the EIR and identify mitigation, when applicable.
c)

Substantially alter the existing drainage pattern of the site or area, including through the alteration of the
course of a stream or river or through the addition of impervious surfaces, in a manner which would:
i.

Result in substantial erosion or siltation on- or off-site?

Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. No impervious surfaces would be added as part of the project. The project
proposes channel modification to allow tidal flows to enter the wetland mitigation bank site. During construction,
erosion prevention measures would be taken, such as providing a gently sloping transition zone around the
marsh perimeter. The project site currently receives its water source solely from precipitation with limited
stormwater contributions; however, during operation, the wetland mitigation bank would be exposed to tidal flow
and no longer be a closed system. Potentially significant impacts on stormwater drainage systems will be further
addressed in the EIR and mitigation identified, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed as commercial facilities, the construction and operation of the developed parcels could
potentially result in an increase in the amount of runoff water due to potentially introducing an increase in
impervious surfaces. Potentially significant drainage pattern impacts will be addressed in the EIR and mitigation
identified, when applicable.
ii.

Substantially increase the rate or amount of surface runoff in a manner which would result in
flooding on- or off-site?

Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. See Section X (c)(i) above.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
iii.

Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff?

Wetland Mitigation Bank – Project-level Review:
No Impact. The project would not create new impervious surfaces or contribute runoff water to an existing or
planned stormwater drainage system. The project site currently receives stormwater runoff from Palm Avenue.
The project would result in the creation of a wetland mitigation bank and would not result in a source of polluted
runoff. Therefore, no impact is identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. See Section X (c)(i) above.
iv.

Impede or redirect flood flows?

Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. According to the Federal Emergency Management Agency Flood Insurance
Rate Map for San Diego, California (Federal Emergency Management Agency 2016), the project site is located in
the 100-year floodplain for the Otay River and San Diego Bay. The project has the potential to modify flood flows.
Potentially significant flood impacts will be addressed in the EIR and mitigation identified, when applicable.
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Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed for commercial use, and depending on the location of development within the parcel, the
construction and operation of the developed parcels could potentially result in the placement of structures within
a 100-year flood hazard area. Potentially significant flood hazard impacts will be addressed in the EIR and
mitigation identified, when applicable.
d)

In flood hazard, tsunami, or seiche zones, risk release of pollutants due to project inundation?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The project site is not identified within a risk zone of a potential dam failure;
however, the project site is within a designated high-risk zone for a tsunami (County of San Diego 2017). The
likelihood that a tsunami event would occur during the 17-month construction period is low. Additionally, the
project site is located near the San Diego Bay but is approximately 1.7 mile from the Pacific Ocean. Therefore,
the potential for hazards associated with direct wave action in the event of a tsunami is low. Conditions under the
proposed project would be similar to the existing conditions and would not increase the potential of site
inundation. Although unlikely, if it were to occur during construction, people would be given sufficient warning to
evacuate the project site by the West Coast and Alaska Tsunami Warning Centers, which monitor earthquakes
and issue tsunami warnings when anticipated to occur. Furthermore, the project does not propose the placement
of structures on the project site or pollutant sources. While further discussion and justification will be provided in
the EIR, impacts are anticipated to be less than significant.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The project site is not identified within a risk zone of a potential dam failure
(County of San Diego 2017). It is highly unlikely that, if these parcels are developed, the proposed project would
expose people or structures to a significant risk of loss, injury, or death involving flooding as a result of the failure
of a levee or dam. The risk of pollutant release due to a tsunami is similar to that discussed above; however, if
structures are placed on site, the risk is increased. Potentially significant impacts have been identified, and the
EIR will fully evaluate the potential impact and identify mitigation, when applicable.

e)

Conflict with or obstruct implementation of a water quality control plan or sustainable groundwater
management plan?
Wetland Mitigation Bank – Project-level Review:
No Impact. Creation of a wetland mitigation bank would not conflict with or obstruct implementation of a water
quality control plan or sustainable groundwater management plan as the project would not create a new source
of pollutants or impact groundwater. Therefore, no impact is identified for this issue area, and no further analysis
is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, and depending on the type of development, the construction and operation of the
developed parcels could potentially result in a conflict with a water quality control plan. The project site is not
located within one of the four San Diego County designated groundwater basins and therefore, the project is not
in conflict with a sustainable groundwater management plan (County of San Diego 2018). Potentially significant
impacts have been identified, and the EIR will fully evaluate the potential impact and identify mitigation, when
applicable.
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XI.

Land Use and Planning

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Physically divide an established community?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

b)

Cause a significant environmental impact due to a conflict with any land use plan, policy, or regulation
adopted for the purpose of avoiding or mitigating an environmental effect?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project:
a)

Physically divide an established community?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project would rehabilitate an existing vacant site, which includes a portion of a former salt pond.
There are no established residential communities located within the project site. Therefore, implementation of the
proposed project would not divide an established community, and no impact would occur. No further analysis is
warranted.
Parcels A, B, and C – Program-level Review:
No Impact. The project could develop commercial facilities on an existing vacate site. There are no established
residential communities located within the project site(s). Therefore, implementation of the proposed project
would not divide an established community, and no impact would occur. No further analysis is warranted.

b)

Cause a significant impact due to a conflict with any land use plan, policy, or regulation adopted for the
purpose of avoiding or mitigating an environmental effect?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The PMP is the guiding land use policy document for all areas under the
District’s jurisdiction. The PMP provides the official planning policies, consistent with a general statewide
purpose, for the physical development of the tide and submerged lands conveyed and granted in trust to the
District; however, the Bank Site is not currently in the PMP. As part of this project, a PMPA will be processed and
approved by the California Coastal Commission to incorporate the Bank Parcel into the PMP, which will allow the
District to approve a non-appealable Coastal Development Permit for the Bank Parcel. Further, the San Diego
Bay Integrated Natural Resources Management Plan is a long-term collaborative strategy for managing the bay’s
natural resources and the primary means by which the U.S. Navy and District jointly plan natural resources work
in San Diego Bay. The EIR will address whether the proposed project would conflict with the PMP, California
Coastal Act, San Diego Bay Integrated Natural Resources Management Plan, or any other land use document
adopted for the purpose of avoiding or mitigating an environmental effect.
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Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The project proposes incorporating District-owned Parcels A, B, and C into the
PMP and assign land use designations to Parcels A, B, and C. Parcels A, B, and C are owned by the District;
however, these areas are not currently formally incorporated into the PMP. The EIR will address whether the
proposed project would conflict with the PMP or any other land use document adopted for the purpose of
avoiding or mitigation an environmental effect.
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XII.

Mineral Resources

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Result in the loss of availability of a known mineral resource that would be of value to the region and
the residents of the state?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

b)

Result in the loss of availability of a locally-important mineral resource recovery site delineated on a
local general plan, specific plan, or other land use plan?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

Would the project:
a)

Result in the loss of availability of a known mineral resource that would be of value to the region and the
residents of the state?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project site does not contain any known mineral resources. The project site and the surrounding
area are not designated or zoned as land with the availability of mineral resources (County of San Diego 2011).
Additionally, the project site is not identified on the California Department of Conservation Division of Mines and
Geology as containing aggregate resources and is not in a mineral resource zone (California Department of
Conservation 2015). Therefore, the proposed project would not result in a loss of mineral resources, and no
further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.

b)

Result in the loss of availability of a locally-important mineral resource recovery site delineated on a
local general plan, specific plan, or other land use plan?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XII (a) above.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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XIII.

Noise

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project result in:
a)

Generation of a substantial temporary or permanent increase in ambient noise levels in the vicinity of
the project in excess of standards established in the local general plan or noise ordinance, or
applicable standards of other agencies?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Generation of excessive groundborne vibration or groundborne noise levels?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

For a project located within the vicinity of a private airstrip or an airport land use plan or, where such a
plan has not been adopted, within two miles of a public airport or public use airport, would the project
expose people residing or working in the project area to excessive noise levels?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

Would the project result in:
a)

Generation of a substantial temporary or permanent increase in ambient noise levels in the vicinity of the
project in excess of standards established in the local general plan or noise ordinance, or applicable
standards of other agencies?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. The project would be required to comply with the San Diego Municipal Code
Article 9.4 Noise Abatement and Control, sound level limits for construction noise (Section 59.5.0404).
Nevertheless, the potential exists for construction activities at the project site to result in significant impacts. This
issue will be evaluated in the EIR and mitigation identified, when applicable. No permanent increases in ambient
noise are anticipated during operation of the proposed project.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. If these parcels are developed, construction activities would be required to
comply with the San Diego Municipal Code Article 9.4 Noise Abatement and Control, sound level limits for
construction noise (Section 59.5.0404). Nevertheless, the potential exists for construction activities at the project
site to result in significant impacts. Additionally, depending on the type of development, the potential exists for
operation activities to result in a permanent increase in ambient noise levels and therefore significant impacts.
These issue will be evaluated in the EIR and mitigation identified, when applicable.
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b)

Generation of excessive groundborne vibration or groundborne noise levels?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. Groundborne vibration and groundborne noise could originate from earth
movement during the construction phase of the proposed project; however, significant vibration is typically
associated with activities such as blasting or the use of pile drivers, neither of which would be required during
project construction. The project would be expected to comply with all applicable requirements for long-term
operation, as well as with measures to reduce excessive groundborne vibration and noise to ensure that the
project would not expose persons or structures to excessive groundborne vibration.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, and depending on the type of development within the parcel, the construction of the
developed parcels could potentially result in groundborne vibration. Potentially significant noise impacts will be
addressed in the EIR and mitigation identified, when applicable.

c)

For a project located within the vicinity of a private airstrip or an airport land use plan or, where such a
plan has not been adopted, within two miles of a public airport or public use airport, would the project
expose people residing or working in the project area to excessive noise levels?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The project site is located within 2 miles of the Naval Outlying Landing Field.
However, the project is not expected to expose persons to excessive noise levels. While further discussion and
justification will be provided in the EIR, impacts are anticipated to be less than significant.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. Same as above.
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XIV.

Population and Housing

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Induce substantial unplanned population growth in an area, either directly (e.g., by proposing new
homes and businesses) or indirectly (e.g., through extension of roads or other infrastructure)?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

b)

Displace substantial numbers of existing people or housing, necessitating the construction of
replacement housing elsewhere?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

Would the project:
a)

Induce substantial unplanned population growth in an area, either directly (e.g., by proposing new homes
and businesses) or indirectly (e.g., through extension of roads or other infrastructure)?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project site is a former salt pond. Development of housing is not proposed as part of the project.
No full-time employees are required to operate the project. Maintenance of the project would involve invasive
species monitoring and removal, trash removal, maintenance of site control measures, and restoration of any
damage from human or natural phenomenon. Therefore, the proposed project would not result in a substantial
growth in the area, as there would not be a permanent number of new employees required to maintain the site.
No impact is identified for population and housing, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, it would be unlikely that new businesses in these locations would have a substantial
impact on population growth due to the small size of the parcels. Impacts would be less than significant, and no
further analysis is warranted.

b)

Displace substantial numbers of existing people or housing, necessitating the construction of
replacement housing elsewhere?
Wetland Mitigation Bank – Project-level Review:
No Impact. No housing exists within the project site and no people reside within the project site. Therefore, the
proposed project would not displace substantial numbers of people or existing housing, necessitating the
construction of replacement housing elsewhere. No impact is identified for this issue area, and no further analysis
is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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XV.

Public Services

Environmental Issue Area:
a)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project result in substantial adverse physical impacts associated with the provision of new
or physically altered governmental facilities, need for new or physically altered governmental facilities,
the construction of which could cause significant environmental impacts, in order to maintain
acceptable service ratios, response times or other performance objectives for any of the public
services:
i.

Fire Protection?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

ii.

iii.

iv.

v.

Police Protection?

Schools?

Parks?

Other public facilities?

40 | June 2019

Initial Study/ Environmental Checklist
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

a)

Would the project result in substantial adverse physical impacts associated with the provision of new or
physically altered governmental facilities, need for new or physically altered governmental facilities, the
construction of which could cause significant environmental impacts, in order to maintain acceptable
service ratios, response times or other performance objectives for any of the public services:
i.

Fire Protection?

Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The project site is located in City of San Diego, and fire protection and
emergency medical services in the area are provided by the SDFD. Two SDFD fire stations, including Fire
Stations 30 (2265 Coronado Avenue) and 6 (693 Twining Avenue) are located southeast of the project site and
could respond in the event of an emergency (City of San Diego 2018). According to the Fire Hazard Severity
Zone Map, the potential for a major fire at the project site and vicinity is low (SDFD 2009). Based on these
considerations, the project would not result in a need for fire facility expansion. A less than significant impact is
identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on fire protection because access roads to
the parcels would be required to comply with SDFD’s access roadway requirements, as outlined in California Fire
Code Section 503. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation, when applicable.
ii.

Police Protection?

Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. Police protection services in the project area are provided by City of San Diego
Police Department and San Diego Harbor Police Department. Although the potential is low, the proposed project
may attract vandals or other security risks; however, the proposed development of a wetland mitigation bank
would not require an increase in police protection that would warrant new facilities. This impact would be less
than significant, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. As described above, the project site is near existing police protection services
and would not result in the need for a new police protection facility or any other physical impacts resulting from
providing services to Parcels A, B, and C. If the parcels are developed, they would be within an urban area
already serviced by existing facilities. Based on these considerations, the project would not result in a need for
police facility expansion. A less than significant impact is identified for this issue area, and no further analysis is
warranted.
iii.

Schools?

Wetland Mitigation Bank – Project-level Review:
No Impact. The proposed project does not include the development of residential land uses that would result in
an increase in population or student generation. Construction of the proposed project would not result in an
increase in student population within the City of San Diego’s School District, as it is anticipated that construction
workers would commute during construction operations. The proposed project would have no impact on City of
San Diego schools. No further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
iv.

Parks?

Wetland Mitigation Bank – Project-level Review:
No Impact. The project does not propose construction of facilities that would generate the need for park use.
Additionally, no full-time employees are required to operate the project. Maintenance of the project would involve
invasive species monitoring and removal, trash removal, maintenance of site control measures, and restoration of
any damage from human or natural phenomenon. Therefore, substantial permanent increases in population that
would impact local parks are not expected. The project is not expected to have an impact on parks. Therefore, no
further analysis of these issue areas is warranted.
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Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be negligible effect on population growth, it is unlikely that new recreational
facilities would be developed due to new commercial development. The proposed project would have a less than
significant impact, and no further analysis in the EIR is warranted.
v.

Other public facilities?

Wetland Mitigation Bank – Project-level Review:
No Impact. The project does not propose construction of facilities that would be associated with in-migration and
population growth, which typically increases the demand for public services and facilities. Additionally, no full-time
employees are required to operate the project. Therefore, substantial permanent increases in population that
would adversely affect other public services and facilities are not expected. The project is not expected to have
an impact on other public facilities, such as post offices, and libraries. Therefore, no further analysis of these
issue areas is warranted.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a negligible effect on population growth, it is unlikely that new public
facilities would be developed due to new commercial development. The proposed project would have a less than
significant impact, and no further discussion in the EIR is warranted.
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XVI.

Recreation

Environmental Issue Area:
a)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project increase the use of existing neighborhood and regional parks or other recreational
facilities such that substantial physical deterioration of the facility would occur or be accelerated?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

b)

Does the project include recreational facilities or require the construction or expansion of recreational
facilities, which might have an adverse physical effect on the environment?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☒

☐

a)

Would the project increase the use of existing neighborhood and regional parks or other recreational
facilities such that substantial physical deterioration of the facility would occur or be accelerated?
Wetland Mitigation Bank – Project-level Review:
No Impact. The proposed project would not generate new employment on a long-term basis. As such, the project
would not significantly increase the use or accelerate the deterioration of regional parks or other recreational
facilities. The temporary increase of population during construction that may be caused by an influx of workers
would be minimal and not cause a detectable increase in the use of parks. Additionally, the project does not
include or require the expansion of recreational facilities. No impact will occur, and no further analysis is
warranted.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, commercial land uses do not typically generate an increase in the use of neighborhood
and regional parks or other recreational facilities, such as community centers. This impact would be less than
significant, and no further analysis in the EIR is warranted.

b)

Does the project include recreational facilities or require the construction or expansion of recreational
facilities, which might have an adverse physical effect on the environment?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XVI (a) above.
Parcels A, B, and C – Program-level Review:
Less than Significant Impact. See Section XVI (a) above.
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XVII.

Transportation

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Conflict with a program plan, ordinance or policy addressing the circulation system, including transit,
roadway, bicycle and pedestrian facilities?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Conflict or be inconsistent with CEQA Guidelines section 15064.3, subdivision (b)?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Substantially increase hazards due to a geometric design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

d)

Result in inadequate emergency access?

Would the project:
a)

Conflict with a program plan, ordinance or policy addressing the circulation system, including transit,
roadway, bicycle, and pedestrian facilities?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Construction of the project would result in a temporary increase of traffic to the
area, which may result in a potentially significant impact. While there are no public transit, bicycle, or pedestrian
facilities that serve the project site, the Bayshore Bikeway path is immediately adjacent and runs along the Otay
River to the west. Additionally, bus stops on Palm Avenue serve the surrounding commercial and residential
facilities. The proposed project will be evaluated to determine if its implementation would result in conflicts with
any adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian facilities. This issue will
be evaluated in the EIR and mitigation identified, when applicable.
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Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on traffic in the area during construction
and operation, and potentially conflict with adopted plans or policies relating to public transit, bicycle, or
pedestrian facilities. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation, when applicable.
b)

Conflict or be inconsistent with CEQA Guidelines section 15064.3, subdivision (b)?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Construction of the project would result in vehicle miles traveled for construction
worker vehicles, as well as truck haul and material delivery trips. Operation of the project would not result in an
increase of decrease in vehicle miles traveled. The EIR will fully evaluate the vehicle miles traveled compared to
applicable thresholds of significance and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact from vehicle miles traveled exceeding an
applicable threshold of significance for both construction and operation. Potentially significant impacts have been
identified, and the EIR will fully evaluate the potential impact and identify mitigation, when applicable.

c)

Substantially increase hazards due to a geometric design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project proposes construction of a wetland mitigation bank, which would not include design
features that would increase hazards. Therefore, no impact is identified for this issue area, and no further
analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact in increased hazards due to a design
feature. Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact
and identify mitigation, when applicable.

d)

Result in inadequate emergency access?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project is not anticipated to require road improvements and/or road closures that would impact
emergency access surrounding the project site. Therefore, no impact is identified for this issue area.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on emergency access. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation, when applicable.
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XVIII. Tribal Cultural Resources

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project cause a substantial adverse change in the significance of a tribal cultural resource
defined in Public Resources Code section 21074 as either a site, feature, place, cultural landscape that is
geographically defined in terms of the size and scope of the landscape, sacred place, or object with
cultural value to a California Native American tribe, and that is:
a)

Listed or eligible for listing in the California Register of Historical Resources, or in a local register of
historical resources as defined in Public Resources Code section 5020.1(k)?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

A resource determined by the lead agency, in its discretion and supported by substantial evidence, to
be significant pursuant to criteria set forth in subdivision (c) of Public Resources Code Section
5024.1. In applying the criteria set forth in subdivision (c) of Public Resources Code Section 5024.1,
the lead agency shall consider the significance of the resource to a California Native American tribe?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

Would the project cause a substantial adverse change in the significance of a tribal cultural resource defined
in Public Resources Code section 21074 as either a site, feature, place, cultural landscape that is
geographically defined in terms of the size and scope of the landscape, sacred place, or object with cultural
value to a California Native American tribe, and that is:
a)

Listed or eligible for listing in the California Register of Historical Resources, or in a local register of
historical resources as defined in Public Resources Code section 5020.1(k)?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. A records search at the South Coastal Information Center was conducted for to
determine if any resources that may qualify as a tribal cultural resources are present within the project site. While
no tribal cultural resources that are listed in in the California Register of Historical Resources were identified
during the records search, the records search indicated that two archaeological resources have been previously
documented within the project area and have not been evaluated (Spindrift 2018). Additionally, a Sacred Lands
File Search of the project area was obtained from the Native American Heritage Commission. No Sacred Lands
were identified by the Native American Heritage Commission.
Given the results of the records search, tribal cultural resources could be discovered during ground-disturbing
activity. If avoidance of impacts is not possible for previously recorded archaeological resources that may qualify
as tribal cultural resources, further cultural work is recommended (Spindrift 2018). Potentially significant impacts
have been identified, and the EIR will fully evaluate the potential impact and identify mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on a tribal cultural resource defined in
Public Resource Code Section 21074 that is listed or eligible for listing in the California Register of Historic
Resources or in a local register of historical resources. Potentially significant impacts have been identified, and
the EIR will fully evaluate the potential impact and identify mitigation, when applicable.
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b)

A resource determined by the lead agency, in its discretion and supported by substantial evidence, to be
significant pursuant to criteria set forth in subdivision (c) of Public Resources Code Section 5024.1. In
applying the criteria set forth in subdivision (c) of Public Resources Code Section 5024.1, the lead
agency shall consider the significance of the resource to a California Native American tribe?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. A records search at the South Coastal Information Center was conducted for to
determine if any resources that may qualify as a tribal cultural resources are present within the project site. While
no tribal cultural resources that are listed in in the California Register of Historical Resources were identified
during the records search, the records search indicated that two archaeological resources have been previously
documented within the project area and have not been evaluated (Spindrift 2018). With further research, these
resources may be determined by the lead agency to be significant as a tribal cultural resource. Potentially
significant impacts have been identified, and the EIR will fully evaluate the potential impact and identify
mitigation, when applicable.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on a tribal cultural resource as determined
by the lead agency. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation in consultation with California Native American tribe(s).
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XIX. Utilities and Service Systems

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Would the project:
a)

Require or result in the relocation or construction of new or expanded water, wastewater treatment or
storm water drainage electric power, natural gas, or telecommunications facilities the construction or
relocation of which could cause significant environmental effects?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Have sufficient water supplies available to serve the project and reasonably foreseeable future
development during normal, dry, and multiple dry years?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Result in a determination by the wastewater treatment provider which serves or may serve the project
that it has adequate capacity to serve the project’s projected demand in addition to the provider’s
existing commitments?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

d)

Generate solid waste in excess or State or local standards, or in excess of the capacity of local
infrastructure, or otherwise impair the attainment of solid waste reduction goals?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

e)

Comply with federal, state, and local management and reduction statutes and regulations related to
solid waste?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☒

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐
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Would the project:
a)

Require or result in the relocation or construction of new or expanded water, wastewater treatment or
stormwater drainage, electric power, natural gas, or telecommunications facilities the construction or
relocation of which could cause significant environmental effects?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project is a wetland mitigation bank that will not require water, wastewater treatment or
stormwater drainage, electric power, natural gas, or telecommunications facilities. Therefore, no impact is
identified for this issue area, and no further analysis is warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact, potentially requiring the construction of
new water, stormwater drainage, electric power, natural gas, or telecommunications facilities, depending on the
development. Potentially significant impacts have been identified, and the EIR will fully evaluate the potential
impact and identify mitigation, when applicable.

b)

Have sufficient water supplies available to serve the project and reasonably foreseeable future
development during normal, dry and multiple dry years?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XIX (a) above.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact, potentially requiring water supplies,
depending on the development. Potentially significant impacts have been identified, and the EIR will fully
evaluate the potential impact and identify mitigation, when applicable.

c)

Result in a determination by the wastewater treatment provider which serves or may serve the project
that it has adequate capacity to serve the project’s projected demand in addition to the provider’s
existing commitments?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. The proposed project would generate a minimal volume of wastewater during
construction. During construction activities, wastewater would be contained within portable toilet facilities and
disposed of at an approved site. No habitable structures are proposed on the project site; therefore, there would
be no wastewater generation from the proposed project. The proposed project would not exceed the wastewater
treatment requirements. A less than significant impact is identified for this issue area, and no further analysis is
warranted.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on the local wastewater treatment provider.
Potentially significant impacts have been identified, and the EIR will fully evaluate the potential impact and
identify mitigation, when applicable.

d)

Generate solid waste in excess of State or local standards, or in excess of the capacity of local
infrastructure, or otherwise impair the attainment of solid waste reduction goals?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Approximately 550,000 cubic yards of soil would be excavated and disposed of
off site at an appropriate facility of transported offsite for beneficial use. Per District policy and compliance with
state and local requirements for waste reduction and recycling, including the 1989 California Integrated Waste
Management Act and the 1991 California Solid Waste Reuse and Recycling Access Act of 1991, landfill
demands would be minimized by recycling all possible materials during project construction. However, the
amount of soil that would be exported to a landfill or redirected for beneficial use would be fully evaluated in the
EIR.
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Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. The parcels would be designated as commercial recreation or wetlands. If these
parcels are developed, there would be a potentially significant impact on the local landfill provider or conflict with
waste reduction goals. Potentially significant impacts have been identified, and the EIR will fully evaluate the
potential impact and identify mitigation, when applicable.
e)

Comply with federal, state, and local management and reduction statutes and regulations related to solid
waste?
Wetland Mitigation Bank – Project-level Review:
Less than Significant Impact. See Section XIX (d) above.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.
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XX. Wildfire

Environmental Issue Area:

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

If located in or near state responsibility areas or lands classified as very high fire hazard severity zones,
would the project:
a)

Substantially impair an adopted emergency response plan or emergency evacuation plan?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

b)

Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby expose project
occupants to, pollutant concentrations from a wildfire or the uncontrolled spread of wildfire?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

c)

Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks,
emergency water sources, power lines or other utilities) that may exacerbate fire risk or that may
result in temporary or ongoing impacts to the environment?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

d)

Expose people or structures to significant risks, including, downslope or downstream flooding or
landslides, as a result of runoff, post-fire slope instability, or drainage changes?

Wetland Mitigation Bank – Project-level
Review:

☐

☐

☐

☒

Parcels A, B, and C – Program-level
Review:

☐

☐

☐

☒

If located in or near state responsibility areas or lands classified as very high fire hazard severity zones,
would the project:
a)

Substantially impair an adopted emergency response plan or emergency evacuation plan?
Wetland Mitigation Bank – Project-level Review:
No Impact. The project is not located in or near state responsibility areas or lands classified as Very High Fire
Hazard Severity Zone as recommended by the California Department of Forestry and Fire Protection (California
Department of Forestry and Fire Protection 2009). Therefore, no impact is identified for this issue area, and no
further analysis is warranted.
Parcels A, B, and C – Program-level Review:
No Impact. Same as above.
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b)

Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby expose project
occupants to, pollutant concentrations from a wildfire or the uncontrolled spread of wildfire?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XX (a) above.
Parcels A, B, and C – Program-level Review:
No Impact. See Section XX (a) above.

c)

Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks,
emergency water sources, power lines or other utilities) that may exacerbate fire risk or that may result in
temporary or ongoing impacts to the environment?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XX (a) above.
Parcels A, B, and C – Program-level Review:
No Impact. See Section XX (a) above.

d)

Expose people or structures to significant risks, including, downslope or downstream flooding or
landslides, as a result of runoff, post-fire slope instability, or drainage changes?
Wetland Mitigation Bank – Project-level Review:
No Impact. See Section XX (a) above.
Parcels A, B, and C – Program-level Review:
No Impact. See Section XX (a) above.
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Mandatory Findings of Significance
The following are Mandatory Findings of Significance in accordance with Section 15065 of the
CEQA Guidelines.

Environmental Issue Area:
a)

Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

Does the project have the potential to substantially degrade the quality of the environment,
substantially reduce the habitat of a fish or wildlife species, cause a fish or wildlife population to drop
below self-sustaining levels, threaten to eliminate a plant or animal community, substantially reduce
the number or restrict the range of a rare or endangered plant or animal or eliminate important
examples of the major periods of California history or prehistory?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

b)

Does the project have impacts that are individually limited, but cumulatively considerable
("Cumulatively considerable" means that the incremental effects of a project are considerable when
viewed in connection with the effects of past projects, the effects of other current projects, and the
effects of probable future projects)?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

c)

Does the project have environmental effects, which will cause substantial adverse effects on human
beings, either directly or indirectly?

Wetland Mitigation Bank – Project-level
Review:

☒

☐

☐

☐

Parcels A, B, and C – Program-level
Review:

☒

☐

☐

☐

a)

Does the project have the potential to substantially degrade the quality of the environment, substantially
reduce the habitat of a fish or wildlife species, cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a plant or animal community, substantially reduce the
number or restrict the range of a rare or endangered plant or animal or eliminate important examples of
the major periods of California history or prehistory?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Construction of the wetland mitigation bank has the potential to temporarily
impact habitat of plant and wildlife species. Further evaluation will be provided in the EIR. Additionally, there is a
potential for impacts on historic and prehistoric resources, which will be further evaluated in the EIR.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. If Parcels A, B, and C are developed as commercial land use, construction and
operation of commercial buildings have the potential to impact habitat of plant and wildlife species. Further
evaluation will be provided in the EIR. Additionally, there is a potential for impacts on historic and prehistoric
resources, which will be further evaluated in the EIR.
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b)

Does the project have impacts that are individually limited, but cumulatively considerable ("Cumulatively
considerable" means that the incremental effects of a project are considerable when viewed in
connection with the effects of past projects, the effects of other current projects, and the effects of
probable future projects)?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Implementation of the proposed project has the potential to impact several
resource sections. Cumulative impacts could occur for a given resource area if closely-related past, present, and
reasonably foreseeable probable future projects contribute to an incremental impact. The potential for cumulative
impacts from all resource issues will be evaluated in the EIR.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Same as above.

c)

Does the project have environmental effects, which will cause substantial adverse effects on human
beings, either directly or indirectly?
Wetland Mitigation Bank – Project-level Review:
Potentially Significant Impact. Implementation of the proposed project has the potential to result in impacts
related to: air quality, geology and soils, GHGs/climate change, noise, and transportation and traffic. These
potential environmental effects could cause substantial adverse effects on human beings. These issues will be
further evaluated in the EIR.
Parcels A, B, and C – Program-level Review:
Potentially Significant Impact. Implementation of the proposed project has the potential to result in impacts
related to air quality, geology and soils, GHGs/climate change, hazards and hazardous materials, noise,
transportation and traffic, and utilities and service systems. These potential environmental effects could cause
substantial adverse effects on human beings. These issues will be further evaluated in the EIR.
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Planning Department

July 22, 2019
Ashley Wright, Senior Planner
San Diego Unified Port District
Planning Department
3165 Pacific Highway
San Diego, CA 92101

Subject:

CITY OF SAN DIEGO COMMENTS ON THE NOTICE OF PREPARATION OF A
DRAFT ENVIRONMENTAL IMPACT REPORT FOR THE WETLANDS MITIGATION
BANK AT POND 20 AND PORT MASTER PLAN AMENDMENT PROJECT (UPD
#EIR-2019-010)

Dear Ms. Wright:
The City of San Diego (City) Planning Department has received the Notice of Preparation (NOP)
prepared by the San Diego Unified Port District (District) and distributed it to applicable City
departments for review. The City, as a Responsible Agency under CEQA, has reviewed the NOP
and appreciates this opportunity to provide comments to the District. The City looks forward
to continued coordination with the District and other local, regional, state, and federal
agencies. In response to this request for public comments, the City has the following
comments on the NOP for your consideration.

Planning Department, Multiple Species Conservation Program (MSCP) - Kristy Forburger,
Senior Planner - KForburger@sandiego.gov, 619-236-6583
The proposed project site (the Bank Parcel and Parcels A and B) are located within the City of
San Diego’s Multi-Habitat Planning Area (MHPA) boundary of the Multiple Species
Conservation Program (MSCP). The City of San Diego MHPA was developed by the City in
cooperation with the Wildlife Agencies, Property Owners, Developers, and Environmental
Groups. The Preserve Design Criteria contained in the MSCP Plan and the City Council adopted
criteria for the creation of the MHPA were used as guides in the development of the City’s
MHPA. The Multi-Habitat Planning Area delineates core biological resource areas and
corridors targeted for conservation.
1.

9485 Aero Drive, MS 413
San Diego, CA 92123
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The Initial Study Biological Resources IV (e) states “No Impact. Although the proposed
project occurs within the boundaries of the City of San Diego Multiple Species
Conservation Program and the City of San Diego Multiple Habitat Planning Area (City
of San Diego 1997), the Multiple Species Conservation Program and Multiple Habitat
Planning Area do not apply to projects within the jurisdiction of the District, including
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the project.” The DEIR should include discussion of the City’s MHPA designation
including the historical context of the conserved MHPA status located on the project
site (The Bank Parcel). Additionally, MHPA designation and conservation status located
on Parcels A and B should also be discussed and disclosed within the Land Use and
Biological Resources sections of the Draft Environmental Impact Report (DEIR).
2. The City has developed the following general guideline for the Otay Mesa and Otay River
Valley areas of the MHPA that should be discussed and disclosed within the DEIR as
Guideline A-11 pertains to the proposed project site. The proposed wetland mitigation
effort would implement Guideline A-11 of the City’s MSCP Subarea Plan.
Guideline A-11. The existing Western Salt Company salt extraction use is expected to
continue for an undetermined period. The sensitive animal and plant species should
continue to be managed to ensure protection. If the extraction use is terminated, the
site should be converted to a use compatible with the resource goals and objectives of
the MHPA and other regulations and policies applicable to the site, or
enhanced/restored.
3. The DEIR should include MSCP consistency analysis against Section 1.4.2 of the MSCP
Subarea Plan, General Planning Policies and Design Guidelines; Section 1.5.2, General
Management Directives; and Section 1.4.3, Land Use Adjacency Guidelines. In
particular, lighting, drainage, landscaping, grading, access, and noise must not
adversely affect the MHPA. Please address the following applicable issues of the MHPA
Land Use Adjacency Guideline’s in the DEIR.
Lighting (Parcels A and B)
Lighting should be directed away from the MHPA, and shielded if necessary. Please see
City of San Diego Municipal Code §142.0740 for further information if needed.
Drainage (Bank Parcel, A, and B)
Drainage should be directed away from the MHPA, or if not possible, must not drain
directly into the MHPA. Instead, runoff should flow into sedimentation basins, grassy
swales or mechanical trapping devices prior to draining into the MHPA.
Landscaping (Bank Parcel, A, and B)
No invasive plant species shall be planted in or adjacent to the MHPA.
Grading (Parcels A and B)
All manufactured slopes must be included within the development footprint and
outside the MHPA.
Access (Bank Parcel, A, and B)
Access to the MHPA, if any, should be directed to minimize impacts and reduce impacts
associated with domestic pet predation.
Noise (Bank Parcel, A, and B)
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Due to the site's location adjacent to and within the MHPA, construction noise will need
to be avoided, if possible, during the breeding season of the least Bell's vireo (3/159/15) and southwestern willow flycatcher (5/1-8/30). If construction is proposed during
the breeding season for these species, U.S. Fish and Wildlife Service protocol surveys
will be required in order to determine species presence/absence. If the species is/are
not identified within the MHPA, no additional measures will be required. If present,
measures to minimize noise impacts will be required and should include temporary
noise walls/berms. If a survey is not conducted and construction is proposed during the
species’ breeding season, presence would be assumed and a temporary wall/berm
would be required. Noise levels from construction activities during the bird breeding
season should not exceed 60 dBA hourly LEQ at the edge of the occupied MHPA, or the
ambient noise level if noise levels already exceed 60 dBA hourly LEQ.
Planning Department, Long Range Planning – Elizabeth Ocampo Vivero, Senior Planner EOcampo@sandiego.gov, 619-236-6301
The proposed project site within the City of San Diego Otay Mesa-Nestor Community Planning
Area. The site is within the Special Study Area (SSA) overlay per the Otay Mesa-Nestor
Community Plan (OMNCP).
1.

The DEIR should include analysis of consistency between the proposed project and the
Otay Mesa – Nestor Community Plan.
Special Study Area – Intent and Criteria
The OMNCP requires the preparation and adoption of a Special Study for properties
within the SSA prior to or in conjunction with proposals for plan amendments, rezones or other discretionary actions such as Planned Development Permits or
Conditional Use Permits. The OMNCP indicates that the Special Study should
comprehensively address all the property located within the designated SSA. (Refer to
OMNCP pp. 90-92).
The intent of the Special Study Area includes that the design of future development in
this area shall be sensitive to, oriented towards, and enhance the adjacent open space
of south San Diego Bay and the Otay River Valley. The Special Study is intended to
consist of an ecological analysis of the SSA, assessing the biological, sensitive natural
resources, natural habitat, and regional habitat and open space connectivity values
with the SSA. The Special Study is also intended to assess the hydrological conditions
and provide floodplain management recommendations to meet the needs for future
development.
Special Study Area – Supported Uses
The OMNCP indicates that the SSA should become wholly or partially included in the
future Otay Valley Regional Park (OVRP), the Multiple Species Conservation Program
Preserve and/or the U.S. Fish and Wildlife Service proposed San Diego National Wildlife
Refuge. The OMNCP also indicates that those areas not included should be used in ways
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which promote development and economic revitalization in the community, help to
revitalize the Palm Avenue corridor, and improve public access and circulation in the
community. (Refer to OMNCP p. 76)
2. Consider alternative use of all or portions of parcels A, B and C for passive and/or active
recreation purposes which would provide greater public access and connections to and
from the Otay Valley Regional Park, the Bayshore Bikeway, and/or the Palm Avenue
corridor.
Police Department – Eddie Wallin, Police Officer – EWallin@pd.sandiego.gov, 619-531-2122
Area Station
Police service for the Wetlands Mitigation Bank Project will be provided by officers from the
Southern Division, on beats 721, 722, and 724, located at 1120 27th Street, San Diego, CA 92154.
Current Staffing / Officer Availability
The Southern Division is currently staffed with 70 sworn personnel. The current patrol
strength at the Southern Division is 56 uniformed patrol officers. Officers work ten-hour
shifts. Staffing is comprised of three shifts which operate from 6:00 a.m. - 4:00 p.m. (First
Watch), 2:00 p.m. - Midnight (Second Watch) and from 9:00 p.m. - 7:00 a.m. (Third Watch).
Using the department’s minimum staffing guidelines, the Southern Division currently deploys
a minimum of 9 patrol officers on First Watch, 11 patrol officers on Second Watch and 7 patrol
officers on Third Watch.
The San Diego Police Department does not staff individual stations based on ratios of sworn
officers per 1,000 population ratio. The goal citywide is to maintain 1.48 officers per 1,000
population ratio.
Current Response Times
The police department currently utilizes a five level priority calls dispatch system, which
includes priority E (Emergency), one, two, three and four. The calls are prioritized by the
phone dispatcher and routed to the radio operator for dispatch to the field units. The priority
system is designed as a guide, allowing the phone dispatcher and the radio dispatcher
discretion to raise or lower the call priority as necessary based on the information received.
Priority “E” and priority one calls involve serious crimes in progress or those with a potential
for injury. Priority Two calls include vandalism, disturbances and property crimes. Priority
Three includes calls after a crime has been committed, such as cold burglaries and loud music.
Priority Four include calls include parking complaints or lost and found reports.
The Project is currently located within the boundaries of police beats 721, 722, and 724. The
2016 average response times for Beat 721 are 7.1 minutes for emergency calls, 13.8 minutes for
priority one calls, 40.5 minutes for priority two calls, 91.6 minutes for priority three calls and
248.7 minutes for priority four calls. The 2016 average response times for Beat 722 are 6.3
minutes for emergency calls, 14.1 minutes for priority one calls, 35.0 minutes for priority two
calls, 95.3 minutes for priority three calls and 195.8 minutes for priority four calls. The 2016
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average response times for Beat 724 are 5.6 minutes for emergency calls, 13.0 minutes for
priority one calls, 38.5 minutes for priority two calls, 95.4 minutes for priority three calls and
227.0 minutes for priority four calls.
The department’s response time goals are 7 minutes for emergency calls, 14 minutes for
priority one calls, 27 minutes for priority two calls, 80 minutes for priority three calls and 90
minutes for priority four calls. The citywide average response times, for the same period, were
7.0 minutes for emergency calls, 16.0 minutes for priority one calls, 42.5 minutes for priority
two calls, 100.9 minutes for priority three calls and 150.6 minutes for priority four calls during
that same time period. The department strives to maintain the response time goals as one of
various other measures used to assess the level of service to the community.
Potential Mitigation Measures to Response Time
The department’s current staffing ratio of 1.34 officers per 1,000 residents is based on a 2014
estimated residential population of 1,311,882. The ratio is calculated to take into account all
support and investigative positions within the department. This ratio does not include the
significant population increase resulting from employees who commute to work from outside
of the City of San Diego or those visiting.
Long-Term (Community Plan Build-Out) Post-Project Response Time
There are no current plans for additional police sub-stations in the immediate area. Police
response times in this community will continue to increase with the build-out of community
plans and the increase of traffic generated by new growth. A Crime Prevention through
Environmental Design Review (CPTED) is recommended by the police department to address
general security concerns.
Public Utilities Department – Staci Domasco, Senior Planner – SDomasco@sandiego.gov,
858-292-6409
1.

A City of San Diego Public Utilities Department (PUD) 30” trunk sewer pipeline and
associated easement are located within the proposed Site Boundary per Figure 2 of the
NOP. The City’s PUD cannot determine if the pipeline falls entirely within “Parcel C,”
or if it also straddles the “Bank Parcel.” The City requests that the District exclude the
PUD pipeline and easement from the “Bank Parcel.” In that case, the City’s utility
would fall entirely within “Parcel C,” and the City requests the District include in the
PMPA for Parcel C a description of this sewer pipe, associated easement, access needs
for inspection and or sewer maintenance activities. In addition, the City requests that
the pipeline and associated easement be considered when determining the land use
designation of “Parcel C.” Areas within pipeline easements cannot be preserved in
perpetuity and are not appropriate as compensatory mitigation.

2. In addition, the City’s PUD does have other pipelines and the Otay River Sewer Pump
Station facility is directly adjacent to the Site Boundary. Please see the attached figure
that depicts the location of the City’s PUD pipelines and facilities located within and
adjacent to the project boundary.
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3. The City requests that the District coordinate and review project plans with the City’s
PUD to ensure no damage will occur to the City’s utilities and that there is no
operational conflict with the project and ongoing maintenance of the sewer
infrastructure in the area.
Transportation & Storm Water Department – Mark Stephens, Associate Planner –
MGStephens@sandiego.gov, 858-541-4361
1.

The Notice of Preparation (NOP) and
appropriately identify Hydrology and Water
(which include storm water drainage)
environmental impacts to be addressed in
(EIR).

Initial Study/Environmental Checklist
Quality and Utilities and Service Systems
as areas with potentially significant
the Draft Environmental Impact Report


Thank you for the opportunity to provide comments on the NOP. Please contact me directly if
there are any questions regarding the contents of this letter or if the District would like to
meet with City staff to discuss our comments. Please feel free to contact Rebecca Malone,
Senior Planner, directly via email at RMalone@sandiego.gov or by phone at 619-446-5371.

Sincerely,

Heidi Vonblum, Program Manager
Planning Department
RM/ep

cc:
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July 22, 2019
VIA EMAIL
Ms. Ashley Wright
San Diego Unified Port District, Planning Department
3165 Pacific Highway
San Diego, CA 92101
Email: awright@portofsandiego.org

Dear Ms. Wright:
NOTICE OF PREPARATION OF A DRAFT ENVIRONMENTAL IMPACT REPORT
WETLANDS MITIGATION BANK AT POND 20 AND PORT MASTER PLAN AMENDMENT
(UPD #EIR-2019-010)
SAN DIEGO UNIFIED PORT DISTRICT
SCH: NO. 2019060167
The Department of Conservation’s Division of Oil, Gas, and Geothermal Resources
(Division) has reviewed the above-referenced project for impacts with Division
jurisdictional authority. The Division supervises the drilling, maintenance, and plugging
and abandonment of oil, gas, and geothermal wells in California. The Division offers the
following comments for your consideration.
The project area is in San Diego County and lies outside any administrative oil field
boundary. Division records indicate the presence of no active oil and gas (O&G) wells
and one plugged O&G well. Division information can be found at:
www.conservation.ca.gov. Individual well records are also available on the Division’s
web site, or by emailing dogdist1@conservation.ca.gov.
The scope and content of information that is germane to the Division's responsibility are
contained in Section 3000 et seq. of the Public Resources Code, and administrative
regulations under Title 14, Division 2, Chapters 2, 3 and 4 of the California Code of
Regulations.
If any wells, including any plugged, abandoned or unrecorded wells, are damaged or
uncovered during excavation or grading, remedial plugging operations may be
required. If such damage or discovery occurs, the Division’s district office must be
contacted to obtain information on the requirements and approval to perform
remedial operations.

State of California Natural Resources Agency | Department of Conservation
Southern District, 3780 Kilroy Airport Way, Suite 400, Long Beach, CA 90806
conservation.ca.gov | T: (562) 637-4400 | F: (562) 424-0166

SCH: No. 2019060167
SAN DIEGO UNIFIED PORT DISTRICT
July 22, 2019
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The possibility for future problems from oil and gas wells that have been plugged and
abandoned, or reabandoned, to the Division’s current specifications are remote.
However, the Division recommends that a diligent effort be made to avoid building
over any plugged and abandoned well.
Questions regarding the Division’s Construction Site Well Review Program can be
addressed to the local Division’s office in Long Beach by emailing
DOGDIST1@conservation.ca.gov or by calling (562) 637-4400.
Sincerely,

Curtis M. Welty, PG
Associate Oil and Gas Engineer
cc:

The State Clearinghouse in the Office of Planning and Research
Email: state.clearinghouse@opr.ca.gov
Christine Hansen, DOC OGER
Email: Christine.Hansen@conservation.ca.gov
Vanessa Adame, DOC OGER
Email: Vanessa.Adame@conservation.ca.gov
Naveen Habib, DOC OGER
Email: Naveen.Habib@conservation.ca.gov
Jan Perez, DOGGR CEQA Unit
Email: Jan.Perez@conservation.ca.gov
Environmental CEQA File
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STATE OF CALIFORNIA-------CALIFORNIA STATE TRANSPORTATION AGENCY

Gavin Newsom, Governor

DEPARTMENT OF TRANSPORTATION
DISTRICT 11

4050 TAYLOR STREET, MS-240
SAN DIEGO, CA 92110
PHONE (619) 688-3137
FAX (619) 688-4299
TTY 711
www.dot.ca.gov

Making Conservation
a California Way of Life.

May 1, 2020

11-SD-75
PM 9.89
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment
NOP/SCH#2019060167
Ms. Ashley Wright
Senior Planner
Port of San Diego
3165 Pacific Hwy
San Diego, CA 92101

Dear Ms. Wright,
Thank you for including the California Department of Transportation (Caltrans) in
the environmental review process for the Notice of Preparation (NOP) of the
Draft Environmental Impact Report (DEIR) for the Wetland Mitigation Bank at
Pond 20 and Port Master Plan Amendment located near State Route 75 (SR-75).
The mission of Caltrans is to provide a safe, sustainable, integrated and efficient
transportation system to enhance California’s economy and livability. The Local
Development‐Intergovernmental Review (LD‐IGR) Program reviews land use
projects and plans to ensure consistency with our mission and state planning
priorities.
Caltrans welcomes the opportunity to be a Responsible Agency under the
California Environmental Quality Act (CEQA), should any portion of the project
require our discretionary authority through the form of an encroachment permit
process. We look forward to the coordination of our efforts to ensure that
Caltrans can adopt the Environmental Impact Report (EIR) for any impacts to
our R/W and/or mitigation measures for our R/W. We would appreciate meeting
with you to discuss the elements that Caltrans will use or review for subsequent
environmental compliance.
An encroachment permit will be required for any work within the Caltrans’ R/W
prior to construction. As part of the encroachment permit process, the applicant
must provide approved final environmental documents for this project,
corresponding technical studies, and necessary regulatory and resource
agency permits. Specifically, CEQA determination or exemption. The supporting
“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability”

Ms. Ashley Wright
May 1, 2020
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documents must address all environmental impacts within the Caltrans’ R/W
and address any impacts from avoidance and/or mitigation measures.
Caltrans has the following additional comments:
Environmental
We recommend that this project specifically identifies and assesses potential
impacts caused by the project or impacts from mitigation efforts that occur
within Caltrans R/W that includes impacts to the natural environment,
infrastructure (highways/roadways/on-ramps and off-ramps) and appurtenant
features (including but not limited to lighting/signs/guardrail/slopes). Caltrans is
interested in the analysis for resources listed in the NOP.
Traffic Impact Study
1. A Vehicle Miles of Travel (VMT) based Transportation Impact Study (TIS) should
be prepared for the proposed project.
2. Caltrans references the Governor’s Office of Planning and Research (OPR)
Senate Bill 743 based Technical Advisory on Evaluating Transportation Impacts
in CEQA (December 2018) for guidance on the development of VMT based
Transportation Impact Studies. Caltrans recommends use of OPR’s
significance thresholds for determination of transportation impacts from land
use projects. OPR’s Technical Advisory on Evaluating Transportation Impacts in
CEQA is available online at http://opr.ca.gov/ceqa/updates/sb-743/.
If you have any questions, please contact Mark McCumsey, of the Caltrans
Development Review Branch, at (619) 688-6802 or by e-mail sent to
mark.mccumsey@dot.ca.gov
Sincerely,
electronically signed by
MAURICE EATON, Branch Chief
Local Development and Intergovernmental Review Branch

“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability”

This page is intentionally blank.

Appendix B. Proposed Port Master Plan
Amendment

This page is intentionally blank .

San Diego Unified Port District

DRAFT
Wetland Mitigation Bank at Pond 20
Port Master Plan Amendment

Existing/Proposed Plan Text
August 2020

Note: Text to be deleted shown stricken and text to be added shown underlined.

August 2020

FIGURE 2
Note: This map and legend do not include the approximately 95-acre Pond 20 site at the southern end of San Diego Bay.
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TABLE 1 FROM CURRENT PMP
TABLE 1: SAN DIEGO BAY TIDELANDS BY OWNERSHIP
LAND
WATER
TOTAL
Acres
%
Acres
%
Acres
%
Federal (military)................................. 1,882 43.042.0.................. 1,050 ...... 10.0 ................. 2,932 ...... 19.8
State of California .................................... 12 .........0.3.................. 6,490 ...... 61.0 ................. 6,502 ...... 43.0
County and City ....................................... 34 .........0.7......................... 0 ........... 0 ...................... 34 ........ 0.2
Unified Port District ..................... 2,4912,586 56.057.0.................. 2,992 ...... 29.0 ......... 5,4835,578 ...... 37.0
Totals......................................... 4,4194,514 ........100 ................ 10,532 ....... 100 ..... 14,95115,046 ....... 100

TABLE 3 FROM CURRENT PMP
TABLE 3: EXISTING TIDELANDS AND SUBMERGED LANDS CONVEYED OR
GRANTED TO THE SAN DIEGO UNIFIED PORT DISTRICT
SAN
NATIONAL
CHULA
CORONADO TOTALS
DIEGO
CITY
VISTA
Shoreline (in miles) ............................... 16.6 ................. 2.8 ..................4.8.................. 8.9................ 33.1
Tidelands * (in acres) ............ 1,550.81,645.9 ............. 396.0 .............. 209.7.............. 313.22,469.72,564.8
Submerged Lands (in acres) .............. 868.0 ............. 286.1 ........... 1,479.8.............. 379.4........... 3,013.3
Total (in acres) .................... 2,418.82,513.9 ............. 682.1 ........... 1,689.5.............. 692.65,483.05,578.1
* Includes 421.3 acres of salt ponds.
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TABLE 4 FROM CURRENT PMP

LAND USE

TABLE 4: PORT MASTER PLAN LAND AND WATER USE ALLOCATION SUMMARY
TOTAL
% of
ACRES
WATER USE
ACRES
ACRES
TOTAL

COMMERCIAL .................... 457.9469.5
Marine Sales and Services ............... 9.1
Airport Related Commercial ............38.0
Commercial Fishing ...........................8.3
Commercial Recreation ..... 398.2409.8
Sportfishing ........................................4.3

COMMERCIAL ............................ 388.6 846.5858.1 .....1514.9%
Marine Services Berthing................ 17.7

INDUSTRIAL ............................. 1163.8
Aviation Related Industrial ............ 152.9
Industrial Business Park ................ 69.5
Marine Related Industrial ............ 323.7
Marine Terminal ............................ 149.6
International Airport ...................... 468.1

INDUSTRIAL ............................... 212.0 ....... 1375.8 .....2423.9%
Specialized Berthing .................... 164.8
Terminal Berthing............................ 47.2

PUBLIC RECREATION .............. 407.5
[413.7*]
Open Space ................................... 66.9
Park/Plaza ................................... 211.0
[217.2*]
Golf Course......................................97.8
Promenade .................................... 31.8

PUBLIC RECREATION............... 681.3 ....... 1088.8 ....18.919%
[1095.0*]
Open Bay/Water .......................... 681.3

CONSERVATION ............... 485.3568.8
Wetlands ............................. 375.8459.3
Habitat Replacement ................... 109.5

CONSERVATION ...................... 1084.6 1569.91653.4 ..2828.7%
Estuary ....................................... 1084.6

PUBLIC FACILITIES................... 236.3
Harbor Services ................................ 2.6
City Pump Station ..............................0.4
Streets ......................................... 233.3

PUBLIC FACILITIES ................... 387.9 ......... 624.2 .......10.81%
Harbor Services .............................. 10.5
Boat Navigation Corridor ............. 274.3
Boat Anchorage .............................. 25.0
Ship Navigation Corridor................ 53.9
Ship Anchorage .............................. 24.2

MILITARY ........................................25.9
Navy Fleet School ...........................25.9

MILITARY ..................................... 125.6 .......... 151.5 .........2.63%
Navy Small Craft Berthing ................ 6.2
Navy Ship Berthing ....................... 119.4

TOTAL LAND AREA ..... 2776.72871.8

TOTAL WATER AREA ............. 2880.0

Commercial Fishing Berthing ......... 18.8
Recreational Boat Berthing .......... 341.0
Sportfishing Berthing ...................... 11.1

MASTER PLAN LAND AND WATER ACREAGE TOTAL .............................................. 5656.75751.8** ...100%
*Includes 6.3 acres of rooftop park/plaza & inclined walkway
** Does not include 6.3 acres of rooftop park/plaza & inclined walkway
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SOUTH BAY SALT
LANDS:
PLANNING DISTRICT 9

Precise Plan Concept
Planning District 9 comprises the land and water
areas at the extreme southerly end of San Diego
Bay. The land is uniformly flat except for the slight
elevations of the salt pond dike network. The water
is very shallow. Because of an unusual annexation
history, parts of three cities - San Diego, National
City and Coronado - occupy this Planning District
and the political boundaries of two other cities Chula Vista and Imperial Beach - form mutual
borders with the outside edges of the Planning
District.
Identified concerns in land use planning include:
the compatibility and routing of access corridors for
pedestrian and bike path extensions around the bay;
a localized desire for a public launching and marina
facility, befitting the amenities and resources of a
small coastal city which currently has no marina
facilities; and the possible transition of land use from
the industrial production of salt to mariculture, or a
return of the area to a natural bay for wildlife
preservation or wetland mitigation banking. The Plan
Concept proposes the utilization of the area for
habitat conservation, small-scale commercial
recreation, and to retainthe retention of the open
space character of South San Diego Bay.
Land and Water Use Allocations
A total of approximately 798 893 acres of Port
District tidelands is included in this Planning District.
Use allocations proposed include wetlands, estuary
and salt ponds, and commercial recreation, and
follow the basic use guidelines discussed in Section
III of the Master Plan under the Commercial, Public
Recreation, and Conservation categoriesy.

South Bay Salt Lands Planning Subareas
In the following narrative, the Planning District
has been divided into four subareas (Figure 24), to
focus attention upon conditions and plan concepts
for small areas.
Wildlife Preserve
This subarea is unleased and is proposed to be
set aside and possibly enhanced for conservation
purposes. The subarea is primarily shallow water,
although an 8.5-acre parcel of vacant land, located
at the northwest corner of the Planning District and
adjacent to State Highway 75, is included.
Immediately to the south of the parcel, on uplands,
is an area managed by the County of San Diego as
a wildlife preserve and nature interpretive area. The
plan allocation would add to this conservation area.
Otay River Inlet
This subarea is unleased and is proposed to be
set aside for conservation purposes with the
Estuary and Wetlands designations.
Coronado Salt Ponds and South Bay Salt Ponds
Most of Planning District 9 was leased prior to
the formulation of the Port District directly from the
State of California by Western Salt Company for the
production of salt through evaporation. The leased
areas comprise these Coronado Salt Ponds and
South Bay Salt Pondstwo planning subareas.
Existing State law provides that the 612.23-acre
lease of water and salt ponds will revert to State
control in 1984. As was mentioned in Section I
(page 6), the transfer will increase State controlled
tidelands in San Diego Bay to about 48 percent of
the total. The Department of Fish and GameUnited
States Fish & Wildlife Service will bewas given
management responsibility and will need to address
the multiple demands in the area for a continuation
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of salt production, a reversion to a natural bay, the
potential for mariculture, and whether marina
facilities for Imperial Beach are possible. Until that
time, the Master Plan recommends continuation of
the current environment. When the management
plan for the area is designed by the United States
Fish & Wildlife Service State Department of Fish
and Game, the Port District should be advised so
that nearby developments will be coordinated.
South Bay Salt Ponds
This subarea includes both leased and
unleased areas. A parcel is leased to San Diego
Gas and Electric Company for a warm water outlet
and dispersal area as part of the South Bay Power
Generating Plant operation. The remaining area is
submerged bay tidelands, including the terminus
channel of the Otay River. The water area
remaining under Port District control is included in
the Estuary classification.
Pond 20
This subarea is unleased and was purchased by
the District in 1998 from the Western Salt Company.
This was part of a larger land acquisition, the
majority of which was transferred to the California
State Lands Commission and includes a lease to
the United States Fish & Wildlife Service to create
the South San Diego Bay Unit of the National
Wildlife Refuge. The District retained ownership
rights to this subarea pursuant to California Senate
Bill 1896 (2002), with the charge of utilizing the area
for future development, subject to the Public Trust.
This subarea is divided into two main areas, a
mitigation bank parcel (83.47 acres) and three
parcels (2.67 acres, 0.99 acres, and 7.98 acres)
surrounding the mitigation bank parcel. The majority
of the mitigation bank parcel is proposed to be a
mitigation bank, referred to as the Wetland
Mitigation Bank at Pond 20, which involves the
creation, restoration, enhancement, and the ongoing maintenance and monitoring of tidal wetland
habitat and upland buffer habitat. To reconnect tidal
hydrology to the Wetland Mitigation Bank at Pond

20, a berm breach of approximately 75 feet would
occur at the northwestern portion of the mitigation
bank parcel and would be partially within the San
Diego National Wildlife Refuge. After the berm is
breached, the network of constructed tidal channels
would facilitate distribution of tidal flows to the
mitigation bank. Implementation of the project
would allow the District to establish a mitigation
credit program that could compensate for future
off-site impacts from other public and private
development projects under Section 404 of the
Clean Water Act, the California Coastal Act, the
Porter-Cologne Water Quality Control Act, and the
California Eelgrass Mitigation Policy. The Wetland
Mitigation Bank at Pond 20 would complement
surrounding land uses by expanding valuable
wetland habitat adjacent to the San Diego Bay
National Wildlife Refuge, providing essential
wetland functions and services for adjacent
communities, including storm surge and flood
protection and stormwater buffering.
The three parcels surrounding the mitigation
bank parcel are proposed for commercial recreation
uses that are compatible with the adjacent uses and
character of the area, such as an outdoor classroom
or environmental education programming space, or
commercial uses that complement the surrounding
open space and natural resource areas. Any type of
development considered appealable pursuant to
Section 30715 of the California Coastal Act that
would be proposed in this subarea will require an
amendment to the Port Master Plan. If these parcels
are instead proposed to be used to create, restore,
and enhance wetlands habitat, this will require an
amendment to the Port Master Plan.
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TABLE 22 FROM CURRENT PMP
TABLE 22: Precise Plan Land and Water Use Allocation
SOUTH BAY SALT LANDS: PLANNING DISTRICT 9
This subarea is predominantly submerged bay tidelands, including the terminus channel of the Otay River. The
water area remaining under Port District control is included in the Estuary classification.

LAND USE

ACRES

WATER USE

ACRES

TOTAL
% of
ACRES TOTAL

CONSERVATION ....................... 275.5192.0
Wetlands
192.0275.5

CONSERVATION .......................605.5 . 797.5881 . 10099%
Estuary .......................................185.3
Salt Ponds ..................................420.2

COMMERCIAL
Commercial Recreation

11.6
11.6

.................................................................

TOTAL LAND AREA .................. 192287.01

TOTAL WATER AREA ...............605.5

11.6

1%

PRECISE PLAN LAND AND WATER ACREAGE TOTAL ........................................... 797.5892.6 ... 100%

Project List
No specific projects are identified, although it is anticipated that some environmental enhancement or mitigation
project may be identified later as plans are implemented around the bay.
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1

EXECUTIVE SUMMARY

The Port of San Diego (Port) seeks to create a wetland mitigation bank in South San Diego Bay. The
80-acre Bank Site is located within an 83.5-acre Bank Parcel wholly owned by the Port (FIGURE 1). This
Prospectus details the components of the proposed South San Diego Bay Wetland Mitigation Bank
(Bank), which includes the establishment, re-establishment, and rehabilitation of tidal wetland and
upland transitional buffer habitat. The Port, as Bank Sponsor, is submitting this Prospectus for review
by the Interagency Review Team (IRT). Coordination of the Prospectus review and evaluation is led by
the United States Army Corps of Engineers (USACE). As such, this Prospectus has been completed in
accordance with the USACE Prospectus for Mitigation Banks Checklist (APPENDIX A).
The Bank Site is within a former salt pond known as Pond 20, located in San Diego, California. It is
enclosed by a berm that isolates it from tidal flows, and the interior area does not support wetlands.
However, areas outside of the berm at Pond 20 currently support 1.16 acres of wetlands and 0.37
acres of non-wetland waters of the U.S.
The Port proposes to construct approximately 76.48 acres of the 80-acre Bank Site to compensate for
impacts to jurisdictional wetlands and waters, and for impacts to eelgrass (Zostera marina).
Construction would consist of approximately 59.16 acres of high, medium, and low tidal marsh habitat;
1.68 acres of subtidal eelgrass habitat; 4.00 acres of intertidal mudflat habitat; 3.81 acres of
transitional zone habitat; and 7.83 acres of upland transitional habitat. Approximately 3.53 acres of
perimeter berms will remain to create a hydrological buffer area within the boundaries of the Bank
Site. The corresponding acreages are summarized in TABLE 1. Proposed compensatory credits would
be available to mitigate for impacts to coastal areas and related watersheds within Southern
California.
The proposed Bank design includes the following components:
• Re-establish tidal hydrology and improve tidal influxes by selective breaching of the perimeter
berm, and excavating new channels;
• Excavate to achieve inundation frequencies required by the four tidal wetland habitat types
proposed;
• Reuse excavated fill at the Chula Vista Bayfront or other upland area, or offsite disposal at an
appropriate facility;
• Salvage native vegetation onsite for re-establishment, and install suitable native plant material;
• Protect, preserve, and facilitate establishment of wetland and upland habitats and species; and
• Increase habitat connectivity.
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FIGURE 1: GENERAL SITE LOCATION AND EXISTING CONDITIONS OVERVIEW
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TABLE 1: SUMMARY OF ESTABLISHED HABITAT ACREAGES AND PROPOSED CREDITS
Habitat Type

Estimated
Area (acres)

Proposed
Credit Ratio

Proposed
Credits

Within Bank Site
Proposed Wetland Habitat
Subtidal eelgrass habitat
1.68
1.68
Intertidal mudflat habitat
4.00
4.00
Low marsh habitat
1.43
1:1
1.43
Mid marsh habitat
37.10
37.10
High marsh habitat
20.63
20.63
Wetland Habitat Subtotals
64.84
64.84
Proposed Transition Zone
Transition zone habitat
3.81
1:1
3.81
Transition Zone Subtotals
3.81
3.81
Proposed Upland Transitional Habitat
Upland transitional habitat
7.83
1:1
7.83
Upland Transitional Habitat Subtotals
7.83
7.83
Perimeter Berms
Remaining perimeter berms
3.53
Perimeter Berm Subtotals
3.53
Total Area of Mitigation Bank Site
80
Outside Pond 20
Additional Buffer Areas1
3.50
Additional Buffer Subtotals
3.50
Total Area of Bank Parcel
83.5
1 Additional Buffer Areas include portions of the Otay River Tributary and Nestor Creek that lie within the
Port-owned Bank Parcel boundary and will remain undeveloped wetland and surface water ways.

2

BANK ESTABLISHMENT AND OPERATION

The Bank Site is situated within a parcel wholly owned by the Port (Bank Parcel; FIGURE 1). The Bank
Site is located within State Tidelands which are held in trust by the Port pursuant to the San Diego
Unified Port District Act (Port Act). The Bank Site has not been used as mitigation for a previous project,
nor is it dedicated for purposes which are inconsistent with habitat preservation. The Port intends to
conserve and protect the Bank Site and assure its long-term ecological function through a conservation
land use designation. Use of the site as a mitigation bank is consistent with the Port’s mission to
provide economic vitality and community benefit through a balanced approach to maritime industry,
tourism, water and land recreation, environmental stewardship and public safety.
The Port will be responsible for permitting and constructing wetlands habitat on the Bank Site,
measuring the ecological uplift generated by wetland establishment and rehabilitation, and selling the
ecological improvements to entities in need of mitigation compliance credits. Credits will be sold within
a Service Area comprised of multiple watersheds that extend through portions of five Southern
California counties. Operation and maintenance of the Bank Site would be financed by the Port’s
operational funds, a stable source of revenue for the Port dedicated to specific uses for the benefit of
the State Tidelines under its stewardship.
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Responsible Parties
2.1.1

Bank Contact Information

The Port is the Bank Sponsor and property owner. The primary point of contact for the Port is:
Eileen Maher
Planning & Green Port
Port of San Diego
3165 Pacific Highway, San Diego, CA 92101
Phone: (619) 686-6254
Email: emaher@portofsandiego.org
An additional contact for the Port is:
Brent Eastty
Planning & Green Port
Port of San Diego
3165 Pacific Highway, San Diego, CA 92101
Phone: (619) 686-6284
Email: beastty@portofsandiego.org
The Port’s consultant for this project is:
Dr. Mark S. Laska
Great Ecology
2251 San Diego Ave., Suite A218
San Diego, CA 92110
Phone: (858) 750-3201
Email: mlaska@greatecology.com
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2.1.2

Bank Sponsor Qualifications

The Port is a public-benefit corporation, created by the State of California Legislature in 1962 pursuant
to the Harbors and Navigation Code Appendix I (herein referred to as Port Act) to manage the tidelands
surrounding San Diego Bay. It is the fourth-largest of the 11 ports operating in California. The Port is
governed by a seven-member Board of Port Commissioners, with one commissioner appointed by each
of the city councils of Chula Vista, Coronado, Imperial Beach, and National City, and three
commissioners appointed by the San Diego City Council. The Port is self-supporting and does not
receive funding from taxes.
The Port manages approximately 33 miles of San Diego’s shoreline, including nearly 6,000 acres of
tidelands and submerged lands. The Port’s lands are managed in accordance with a Port Master Plan
that is certified by the California Coastal Commission (CCC). The Port Master Plan provides the official
planning policies, consistent with a general statewide purpose, for the physical development of the
tide and submerged lands conveyed and granted in trust to the Port (Port 2017a). The Bank Site will
be incorporated into the Port Master Plan as part of the environmental review process.
The Port is a public agency and is a trustee of State Tidelands under the Public Trust Doctrine. The
Port is also a significant source of economic stimulus for the San Diego region, creating jobs for the
regional economy through the promotion of maritime trade, tourism, and other commercial activities.
The South San Diego Bay Wetland Mitigation Bank will be funded from the Port’s annual operating
budget, which has the capacity to fund the development, construction, long-term management and
monitoring costs of the Bank.
To protect San Diego Bay’s natural resources, in 2006, the Board of Port Commissioners created an
Environmental Committee. The Port’s Environmental Advisory Committee Policy, BPC Policy No. 730,
purpose is:
To review and provide input and recommendations on all Port environmental programs
and initiatives, and comment on funding projects aimed at improving the condition of
the Bay and surrounding Port tidelands (BPC 2018).
BPC Policy No. 730 details management of the Environmental Fund, and provides guiding principles
necessary to select and execute projects aimed at improving San Diego Bay and the surrounding
tidelands, such as the South San Diego Bay Wetland Mitigation Bank. Projects sponsored by the
Environmental Fund specifically address habitat restoration, environmental education, research and
monitoring, air quality, conservation, water and sediment quality, and endangered species. The
Environmental Fund is funded in accordance with BPC Policy No. 730, which sets aside one-half of
one percent of the Port’s projected gross revenues for that year to be applied to the Environmental
Fund (BPC 2018).
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The Port is an environmental steward of San Diego Bay and the surrounding tidelands, and has
invested hundreds of millions of dollars in public improvements in its five member cities: Chula Vista,
Coronado, Imperial Beach, National City, and San Diego. The Port’s commitment to environmental
stewardship is demonstrated by its experience in restoring environmentally-sensitive habitats and
degraded wetlands, and its continued maintenance of those sites. Today, several of these mitigation
sites and projects serve as educational and recreational opportunities for the public.
Some of the Port’s previous mitigation and restoration projects are described in further detail in TABLE
2. These sites are similar in nature to the Bank Site as they are surrounded by urban neighborhoods

and have adjacent public access. Photos of these mitigation and restored areas can be found in
APPENDIX B.
TABLE 2: PORT OF SAN DIEGO COMPLETED MITIGATION AND RESTORATION PROJECTS
Project
South San Diego Bay Wetland
Restoration Project (Southern
California Wetlands Recovery
Project 2017).

Location, Year
Completed
South San Diego Bay,
2011

Improvements
• In conjunction with the U.S. Fish & Wildlife
Service (USFWS) refuges
• Restored approximately 257 acres of coastal
wetlands
• Sediment removal and redistribution to
restore tidal elevations and channels
• Native plant revegetation
• Debris removal

D Street habitat restoration to
benefit the California least tern
& Western snowy plover (San
Diego Audubon Society 2017a)

San Diego Bay, 2012

• Invasive plant removal
• Salt grass habitat improvements
• Shoreline grading and vegetation removal for
improved nesting and foraging area

Telegraph Creek marsh and
Chula Vista Wildlife Reserve
enhancement project (Port
2008)

San Diego Bay, Chula
Vista, 2008

• Debris removal
• Removal of non-native vegetation
• Restoration of five acres of wetland habitat,
including native plant revegetation

Emory Cove Shoreline
Enhancement Project (San
Diego Audubon Society 2017b)

Emory’s Cove San
Diego Bay, 2011

• Native plan revegetation
• Removal of non-native/invasive vegetation
from 28 acres of wetland/upland transitional
habitat

D Street Fill – five-acre
mitigation for filling the L-Ditch

D Street Fill, Chula
Vista, 2011

• Created five acres of intertidal habitat from
uplands

D Street Fill – six-acre
mitigation for construction of
Berth 24-5 at the National City
Marine Terminal.

D Street Fill, Chula
Vista, 2003

• Created six acres of wetlands habitat from
uplands

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
FINAL PROSPECTUS
APRIL 2018

PAGE 11

Furthermore, in 2008 the Board of Port Commissioners approved a Green Port Policy, BPC Policy No.
736, which established a set of environmental sustainability principles and initiatives the Port is
required to consider when developing and conducting operations within the Port’s jurisdiction (BPC
2008). This Green Port Policy specifically focuses on incorporating a balance of environmental, social,
and economic concerns into operations in San Diego Bay and the tidelands. As a result, the Port’s
environmentally sensitive areas are continuously maintained as part of its core environmental policies.
The Port’s consultant for the development of the South San Diego Bay Wetland Mitigation Bank is
Great Ecology, a San Diego-based firm comprised of environmental scientists, ecologists, landscape
architects, and designers specializing in the restoration, creation, and enhancement of native habitats
with a focus on mitigation bank planning and entitlement. Great Ecology is supported by Environmental
Science Associates (ESA), an environmental science, planning, and engineering firm, with special
expertise in hydrological services, including fluvial, estuarine, and coastal processes and restoration.
2.1.3

Long-Term Conservation

Long-term conservation assurance is pursuant to the Port Act. Section 5 of the Port Act requires the
Port to exercise its land management authority and power over property it acquires, and Section 19 of
the Port Act which requires the Port to incorporate such lands into the Port Master Plan. Additionally,
Section 56 of the Port Act gives the Port exclusive police power over property and development subject
to its jurisdiction. The Port Master Plan provides the official planning policies, consistent with a general
statewide purpose, for the physical development of the tide and submerged lands conveyed and
granted in trust to the Port; however, the Bank Site is not currently in the Port Master Plan and
therefore does not currently have a land use designation. As a result, a Port Master Plan Amendment
(PMPA) will be processed and approved by the California Coastal Commission to incorporate the Bank
Site into the Port Master Plan, which will allow for the Port to issue a Coastal Development Permit
(CDP) for the Bank Site. In order to provide long-term assurance, the Port proposes to designate the
entire 80 acres of the proposed Bank Site as “conservation/wetlands” land in the Port Master Plan
through the PMPA process. The conservation/wetlands designation is reserved for habitat, wildlife
conservation, and environmental protection. Further, the Port will be responsible for the long-term
management and monitoring of the proposed Bank Site.
The mitigation bank will be constrained to the Bank Site boundary. Buffer areas, or land immediately
adjacent to the Bank Site boundaries but not credited as part of the mitigation bank, will provide
protection to the mitigation bank from outside disturbances.
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The Port may ultimately apply the City of San Diego’s Multiple Species Conservation Plan (MSCP) MultiHabitat Planning Area (MHPA) overlay to the Bank Site (City of San Diego 1997), with concurrence from
the MSCP Implementing Agreement signatories (i.e., City of San Diego, U.S. Fish and Wildlife Service,
and California Department of Fish and Wildlife). Mitigation banking is a compatible land use subject
to MHPA designation. Application of the MHPA would restrict land development on the Bank Site, but
would not preclude the Port’s plans to establish a formal wetland mitigation bank,
2.1.4

Long-Term Funding

Long-term management (operation and maintenance) of the South San Diego Bay Wetland Mitigation
Bank will be funded through the Port’s operating budget. The Port will fund development and longterm management through monies earmarked for the Bank within its operational funds, which will
functionally serve as an endowment. Each year, a portion of the Port’s projected annual gross revenue
is budgeted and expended for specific environmental projects. The long-term management of the
South San Diego Bay Wetland Mitigation Bank is designated as a specific environmental project within
the Port’s operational budget.
Bank Purpose
The purpose of the South San Diego Bay Wetland Mitigation Bank is to provide compensatory
mitigation for impacts to marine subtidal, intertidal wetlands, jurisdictional resources, and transitional
habitat authorized under Section 404 of the CWA, the California Coastal Act, the Porter-Cologne Water
Quality Control Act, and Section 1600 of the California Fish and Game Code; and for impacts to
eelgrass habitat under the California Eelgrass Mitigation Policy.
Entities with anticipated needs for compensatory mitigation include:
• The Port of San Diego;
• Port tenants;
• Transportation planning entities;
• Coastal jurisdictions charged with coastal wetland maintenance along the coast of San Diego
and Orange Counties;
• The U.S. Navy and other Military installations; and
• Private entities operating within the proposed Service Area.
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Bank Establishment
The South San Diego Bay Wetland Mitigation Bank will be established using the process outlined by
the Draft Compensatory Mitigation Rule Timeline for Bank or ILF Instrument Approval (EPA and USACE
2008). A Bank Enabling Instrument (BEI) will be prepared using the 2017 BEI Template and, following
the completion of the Public Notice comment period, the BEI will be submitted for review by USACE,
CCC, U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries Service, Environmental
Protection Agency (EPA), and Regional Water Quality Control Board (RWQCB) (referred to collectively
as the Interagency Review Team [IRT]). As outlined in the BEI template, credit transfers may begin on
the bank establishment dates, once the BEI has been fully executed by all Parties and the Bank
Sponsor has furnished the necessary long-term assurances.
Bank Long-Term Ownership and Management
The Bank will be owned by the Port who will provide programmatic management of the Bank, including
the long-term management and maintenance of the Bank. As described in Section 2.1.4, the Bank is
listed as a specific project for which monies within the Port’s operational budget will be annually
allocated to ensure the Bank’s long-term management expenses will be funded.
Long-term management maintenance activities for the Bank will include:
• Invasive species monitoring and removal;
• Periodic removal of trash blown or washed in from the adjacent areas (e.g., Palm Avenue);
• Maintenance of site control measures (e.g., fencing to keep pedestrians and vehicles from
entering the Bank Site); and
• Restoration of any damage from management activities, human activities (e.g., illegal trespass),
and natural phenomenon (e.g., severe storms).
Anticipated Schedule
The construction schedule will be dependent upon final approval of this Bank and receipt of all permits
for the project. It is anticipated these will be completed by mid-2020 and that construction will begin
in late-2020. With an estimated 21-month construction period, construction will be completed by mid2022, at which time monitoring and maintenance activities will begin.
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Anticipated Permits, Agreements, and Consultations
The District as Lead Agency, as defined under California Environmental Quality Act (CEQA) Guidelines
Section 15050, has principal responsibility for carrying out and approving the proposed project. In
addition, a portion of the project is located in the San Diego Bay National Wildlife Refuge, which is
under the jurisdiction of the USFWS; therefore, an environmental analysis would be prepared by the
Port in accordance with the National Environmental Policy Act (NEPA) and in coordination with the
USFWS.
The project would require a PMPA for the assignment of land use designation(s) for the Bank Site and
to incorporate it into the Port Master Plan. The project is located within the Coastal Zone and
constitutes development pursuant to California Coastal Act Section 30106 as it would result in the
construction of a mitigation bank. After certification of the Port Master Plan Amendment by the CCC, a
non-appealable CDP pursuant to Section 30715 of the California Coastal Act would be approved by
the Port. Environmental review of the project (i.e. CEQA, NEPA, and California Coastal Act review) is
anticipated to be completed in late 2019.
Federal and state permits anticipated for the construction work include the following:
• USFWS Special Use Permit;
• USACE CWA Section 404 permit;
• RWQCB Section 401 Water Quality Certification;
• State Lands Commission dredging lease; and
• CCC CDP.

3

PROPERTY DESCRIPTION
Location

The Bank Site is located on the southernmost end of San Diego Bay in the City of San Diego, San Diego
County, California (FIGURE 1). It is located south of the Otay River, and the South San Diego Bay
National Wildlife Refuge (NWR). There is no official address for the Bank Site, but it is immediately
north of Palm Avenue (State Route 75) and east of 13th Street.
The boundary of the proposed Bank Site is shown in FIGURE 1 and FIGURE 2 on aerial imagery and a
United States Geological Survey (USGS) 7.5 Minute Quadrangle map, respectively. The Bank Site is
located within the Imperial Beach USGS 7.5 Minute quadrangle and is entirely within the Coastal Zone.
Parcel boundaries associated with the Bank are shown in APPENDIX C.
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FIGURE 2: SITE AND USGS TOPOGRAPHIC MAP
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The Bank Site is located on the north side of Palm Avenue, west of Saturn Boulevard, and east of 13th
Street within the City of San Diego, just east of the City of Imperial Beach. The southern boundary,
immediately south of Palm Avenue, is lined with residential, commercial, and infrastructure
development. The northern boundary and a portion of the western boundary abut the San Diego Bay
NWR. The NWR parcel comprises the northern portion of former salt evaporation Pond 20 and is under
the jurisdiction of USFWS. The NWR land in the northern part of Pond 20 has similar historic uses as
the Bank Site and will be used to support the Otay River Estuary Restoration Project (ORERP).
The ORERP is a mitigation project that is being developed to offset impacts to marine life caused by
the Poseidon Water Resources Desalination Facility located in Carlsbad, California. The ORERP is sited
on NWR land and implemented in partnership with USFWS. To the north of the ORERP site is the
channelized Otay River, which flows from east to northwest where it enters San Diego Bay. Running
parallel to the Otay River, north of the Bank Site, is the Silver Strand Bikeway section of the San Diego
Bayshore Bikeway, which crosses the Otay River northwest of the Bank Site along an old railroad
bridge. The Bikeway Village mixed-use development, located at the end of 13th Street, northwest of the
Bank Site, was recently completed. Two surface water features, Nestor Creek and a tributary of the
Otay River (Otay River Tributary) run north-south outside the eastern and western berms of the Bank
Site, respectively. The City of San Diego’s Otay River Pump Station, the Otay Valley Regional Park, and
the U.S. Navy’s Naval Computer and Telecommunications Station are also near the Bank Site.
The proposed Bank Site boundary lies completely within a Port-owned parcel and is marked by earthen
berms along the western and eastern borders of the Bank Site. The surrounding land uses are buffered
by these berms, fencing, stormwater BMPs, and the channelized, natural surface water features of
Nestor Creek and the Otay River Tributary. An embankment leads up to Palm Avenue on the southern
edge. Existing surface water features and wetlands are present outside of existing berms of the Bank
Site and are not included in the mitigation bank. The northern edge of the bank site, a berm will be
installed within USFWS jurisdiction on the ORERP site. Two Port-owned undeveloped parcels and one
developed parcel are located along the eastern and western borders, but the parcels lie outside of the
berms and are separated from the berms by Nestor Creek and the Otay River Tributary, respectively
(FIGURE 1). The South San Diego Bay Wetland Mitigation Bank and designated buffer areas will not
extend into these adjacent parcels, and the parcels will not be incorporated into the Bank Site.
However, the parcels would be included as part of the PMPA process to assign land use designations
to the sites. Please see SECTION 4 for a detailed discussion of Bank design and designated buffer
areas.
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The Bank Site is hydrologically isolated from surface water flows from San Diego Bay, Nester Creek,
and the Otay River due to the earthen berms that surround the Bank Site which were built to evaporate
water and enable salts to concentrate. Some stormwater overflow runoff from Palm Avenue enters the
Bank Site from the southern boundary of the property during large rain events. The surrounding
surface water features—San Diego Bay, Otay River, the Otay River Tributary, and Nestor Creek—do not
flow through the proposed Bank Site.
Ownership Status
The property owner of the South San Diego Bay Wetland Mitigation Bank is the Port of San Diego. The
Port has been the legal owner of the Bank Site since 1998, when the Port purchased the Bank Parcel
and three adjacent parcels from the Western Salt Company as part of a 1400-acre land acquisition.
The majority of the purchased land was transferred to the State of California State Lands Commission
to satisfy mitigation requirements for the Lindbergh Field Airport Terminal 2 expansion. The State
Lands Commission entered into a 66 year lease with an option for an additional 66 years with the
USFWS to create the South San Diego Bay Unit of the NWR.
After the San Diego County Regional Airport Authority (Airport) became a separate agency from the
Port in 2003, the Port retained ownership over the Bank Site and three other parcels as provided in
the California Senate Bill 1896 (2002), with the charge of utilizing them for future development,
subject to the Public Trust.
The Port conducted several investigations into the feasibility and market conditions to support various
developments on the site. The formal process for planning the future use of the Bank Parcel was
established in a June 13, 2000 Memorandum of Understanding (MOU) between the Port and the Cities
of San Diego and Imperial Beach. After numerous attempts at development, the Board of Port
Commissioners determined that development of a wetland mitigation bank is the highest and best use
of the property from an economic perspective, and in keeping with the Port’s mission as steward of
State Tidelands consistent with the Public Trust (BPC 2015).
The State of California reserves all rights on subsurface mineral deposits and soils removed from the
Bank Site (California SB 860 2011). Surface water rights are not in question at the Bank Site given
the tidal nature of the future established wetlands. If soils are removed from Bank Site and not
deposited in the ocean, back onto State Tidelands, or at project for State wide purposes, then the
State is entitled to a royalty fee of $0.25 cents per cubic yard.
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The preliminary title report for the Bank Parcel is provided as APPENDIX D. There are no liens or
encumbrances on the Bank property. The ALTA survey included as APPENDIX C shows the following
recorded easements on the Bank Site:
• There is a San Diego Gas & Electric Company electric line easement of unknown width on the
southeast portion of the Bank Site (Exception #10 in APPENDIX C);
• There is a 20-foot-wide Palm City Sanitation District easement for sewer ditches and pipelines
on the southeast portion of the Bank Site (Exception #14 in APPENDIX C); and
• There is a City of San Diego sewer line easement on the southeast portion of the Bank Site
(Exception #22 in APPENDIX C).
The above easements and utilities lie outside of the limits of Bank Site improvements included in the
Preliminary Construction Plans within the Basis of Design Report (APPENDIX L), and the Bank is not
anticipated to encroach upon or impact existing easements. As the design process advances, the Port
will verify locations and extents of all easements and ensure that no conflicts with proposed
improvements or construction activities exist.
Historic Land Uses
The Bank Site is located south of the confluence of Nestor Creek, the Otay River, and South San Diego
Bay and supported wetland habitats until at least 1870 (Grossinger et al. 2011, FIGURE 3 and FIGURE
4; BLM 1987, FIGURE 5). The salt evaporation and extraction industry has operated in South San Diego

Bay since the early 1870s and included the bermed portion of Pond 20 (EDAW 2001). In the 1890s,
Western Salt Company acquired most of the salt producing entities and lands in South San Diego Bay,
including the proposed Bank Site. The “Saltworks,” as the Western Salt Company operation was
known, included a large complex of networked condensation and crystallization salt evaporator ponds
in South San Diego Bay. The salt ponds were constructed to hold water, and Pond 20 is underlain by
a thick impermeable clay layer to prevent the leaching of water from the pond, which remains largely
intact today (APPENDIX F). When operational, water traveled through the ponds by the pull of gravity,
siphons, or pumps. Salt concentrated as pond water evaporated, and the increasingly saline water
was pumped from pond to pond until the salt precipitated and was harvested. Within the Bank Site,
lower lying channels were created parallel to the interior berm edge that likely served as borrow areas
for the reconstruction and repair of the berms, and water storage for pumped transfers within the salt
pond system (Port 2008).
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In 1916, the Savage Dam failed and released Lower Otay Lake to the lower watershed. The dam failure
washed away several berms within the Saltworks, including those of the Bank Site, and deposited
substantial volumes of sediment within the Bank Site. The Bank Site and the rest of the Saltworks
were restored and operational by 1918, with water entering the Bank Site via siphons. FIGURE 6 shows
the Bank Site in 1953 as a functioning salt evaporator pond with distinct standing water.
However, the high elevation of the Bank Site, along with its inland location, distance from the other
ponds, and increasing costs to pump water soon made its continued use logistically and economically
inefficient within the Saltworks operation. Western Salt attempted to reincorporate the Bank Site into
Saltworks operations in the 1960s using a new system of electrical pumps to facilitate the movement
of water from the Bank Site to the other ponds in the network. (FIGURE 7 shows the Bank Site in 1966
partially inundated within the Western Salt Company Salt Works complex). This effort ultimately failed
and the Bank Site as a whole has since remained vacant. The ponded water began to slowly evaporate
from the closed-system site, as shown in FIGURE 8 from 1989. Today, the Bank Site is largely upland
surrounded by deep borrow pits located along the inner edge of the berms that fill with water when it
rains. During the summer, the hypersaline water within these borrow pits periodically evaporates,
leaving behind a thick white salt crust. This condition is shown in FIGURE 9, a 2014 aerial photograph.
The Salt Works is still in operation today as the South Bay Salt Works Company, located to the north
of Pond 20 along Bay Boulevard, and does not include the Bank Site.
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FIGURE 3: 1852 T-SHEET NO T-365 (GROSSINGER ET AL. 2011)
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FIGURE 4: COASTAL FEATURES DIGITIZED FROM 1852 T-SHEET NO. T-365, OVERLAID ON MODERN AERIAL PHOTOGRAPHY (GROSSINGER ET AL. 2011)
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FIGURE 5: 1870 BLM U.S. LAND OFFICE MAP
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FIGURE 6: HISTORIC 1953 AERIAL PHOTOGRAPH OF THE BANK SITE
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FIGURE 7: HISTORIC 1966 AERIAL PHOTOGRAPH OF THE BANK SITE
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FIGURE 8: HISTORIC 1989 AERIAL PHOTOGRAPH OF THE BANK SITE
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FIGURE 9: CURRENT 2014 AERIAL PHOTOGRAPH OF THE BANK SITE (BANK PARCEL BOUNDARY SHOWN)

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
FINAL PROSPECTUS
APRIL 2018

PAGE 27

Current Site Conditions
The Bank Site is surrounded by earthen berms and is comprised of disturbed upland salt flats and
isolated hypersaline pools perched on fill material. The Bank Site is bermed and is isolated from
surface tidal flows, and therefore only receives water inputs via precipitation and one stormwater
downspout from Palm Avenue located along the southern border.
The Bank Site’s historical use as a salt evaporator pond was permanently changed in the 1870s from
an estuarine wetland to a biologically-unproductive, artificial upland habitat. The fill material is
geologically distinct from those typical of estuarine areas and contains a small amount of
anthropogenic trash and debris. Deep topographical depressions or borrow areas are located along
the interior edges of the berm and support isolated, perched hypersaline pools of collected rainwater.
The Bank Site’s use history has rendered the fill soil at its existing grade hypersaline, and much of the
Bank Site’s surface supports a thick crust of salt precipitate. The hypersaline nature of the soils limits
plant growth. The existing vegetation on the interior of the Bank Site is largely comprised of upland
scrub and low-diversity upland herbaceous community assemblages. USACE jurisdictional wetland and
non-wetland habitats are limited to the floodplain areas outside of the berms along the Otay River
Tributary and Nestor Creek. These jurisdictional features are not located within the Bank Site.
The Bank Site has been hydrologically isolated from surrounding surface water features. Neither San
Diego Bay, the Otay River, Nestor Creek, nor the Otay River Tributary flow into or through the Bank Site.
The Bank Site has therefore been insulated from any risk associated with contaminants carried into
the Bank Site by these major surface water inputs. As described in SECTION 4, the planned breach of
the berm to restore tidal connection to the Bank Site will be located in the northwest corner of the
property just south of the confluence of the Otay River and San Diego Bay.
Climate
The City of San Diego is characterized by dry, warm summers and relatively cool and dry winters typical
of a Mediterranean climate. Average annual rainfall at the Bank Site is 9.73 inches, with temperatures
between 53.5 and 68.5°F on average (WRCC Station No. 041758, 1918-2016). February is the the
wettest month on average.
Topography
Elevations within the Bank Site range from 6 to 12 feet NAVD88 between the edges of the hypersaline
pools to the upland areas inside the berms. The berms range in height between 13 and 14 feet
NAVD88. Palm Avenue and the surrounding commercial and residential properties lie at approximately
17 feet NAVD88 (FIGURE 10; Towill 2017).
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FIGURE 10: EXISTING BANK SITE TOPOGRAPHY, 1 FOOT CONTOURS (NAVD88) (TOWILL 2017)
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Geology
The Bank Site is located within the western Peninsular Range Geomorphic Province of Southern
California, which stretches 900 miles from the Los Angeles Basin and the Transverse Ranges to the
southern end of Baja California (Norris and Webb 1990). The Bank Site is located within the coastal
plain section of the province, which consists, of subdued land forms underlain by Cenozoic
sedimentary formations. The subject site is underlain at depth by Quaternary-age sandstone
associated with the Bay Point Formation and unnamed near-shore marine sandstone, alluvium, and
minor fill soils (Geotech 2000).
Hydrology
The Bank Site lies within the Otay Hydrologic Unit, a watershed covering 154 square miles that is
drained by the Otay River and its tributaries. The existing perimeter berm hydrologically isolates the
Bank Site from the surrounding landscape and waterways. Pond 20 was constructed to hold water,
and the underlain impermeable clay layer remains largely intact, preventing tidal and surface water
exchange. Some minor runoff from Palm Avenue enters the site from the south along Palm Avenue
during large rain events. This section describes the existing hydrologic features both within and outside
of the perimeter berm.
3.8.1

Hydrology of the Bank Site (within the Perimeter Berm)

The existing Bank Site contains permanent and ephemeral water features. Permanent ponds and
intermittent pools are located predominately along the inside edge of the berm in the borrow pits.
Water features within the Bank Site are not connected to any surface water features outside the berms
via surface or groundwater.
The water source for the borrow pits identified within the berms is solely precipitation, with limited
stormwater contributions. Pond 20 receives water from rain events and occasionally from stormwater
entering the Bank Site via sheet water flows and from one stormwater downspout that extends from
Palm Avenue into the enclosed Bank Site along its southern boundary.
Water levels in these isolated water features fluctuate seasonally and are highly dependent on closed
system evaporative processes, which in addition to the Bank Site’s history as a salt evaporator pond,
have rendered the water within the borrow areas hypersaline. Water levels within the borrow areas
and their fluctuation rates are controlled by seasonal precipitation. Standing water within the isolated
borrow areas is generally found below a nearly complete salt crust, though water may sit atop the crust
following sufficient cumulative precipitation.
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3.8.2

Hydrology of the Otay River Tributary and Nestor Creek (Outside of the Perimeter Berm)

Two drainage features are located outside of the berms: Nestor Creek flows north along the eastern
boundary to its confluence with the Otay River northeast of the Bank Site; and a tributary of the Otay
River flows north along the western boundary of the Bank Site to its confluence with the Otay River
(FIGURE 2). Both the Otay River Tributary and Nestor Creek receive tidal influence from San Diego Bay
via the Otay River channel.
The Nestor Creek channel is lined by concrete upstream of the Bank Site and is fed by freshwater flows
from the adjacent urban floodplain. Adjacent to the Bank Site and at its confluence with the Otay River,
the Nestor Creek channel is unconsolidated mud bottom.
• During high stormwater flows, the Otay River Tributary conveys water from a Municipal Separate
Storm Sewer System (MS4) drainage and Palm Avenue north to the Otay River. Hydrology
indicators in the southern end of the Otay River Tributary indicate high water flows pass through
the non-wetland area adjacent to the MS4 drainage during storm events.
Neither the Otay River Tributary, Nestor Creek, nor the Otay River Tributary enter or flow through Pond
20 (FIGURE 2). The Otay River connects to San Diego Bay northwest of the Bank Site.
Soils
The earthen berms forming the boundaries of the Bank Site are made of highly compacted moist gray
clay with lenses of fine sand. Shell hash is present on the surface of the berm soils, indicating the
berm is comprised of marine dredge material. Prior to the 1870s, the Bank Site supported wetland
and estuarine habitat. Beginning in the 1870s, the Bank Site was converted into an isolated pond
enclosed by high berms, purposely constructed to hold water until it evaporated to facilitate the
collection of salt precipitate. The upstream failure of Savage Dam in 1918 damaged the berms and
filled the impoundment with sand, sediment, and soil.
The Bank Site is currently at grades of approximately 9.05 feet NAVD88 on average and still comprised
of this fill material. Soils ranging from sand to clays and construction lumber within the soil column
have been observed at various locations across the Bank Site, distributed relatively randomly
horizontally across the landscape and vertically down the soil profile. Near the edges of the borrow
areas are hypersaline pools located along the inner edge of the berms, the soils are a coarse mix of
sand and large salt precipitate fragments.
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The adjacent Otay River Floodplain component of the ORERP (see FIGURE 1) has been the subject of
multiple technical analysis as it moves through the environmental review process. Poseidon, the
ORERP project proponent, prepared several studies that informed their initial design. A detailed soil
characterization analysis for the current extent of the ORERP-Otay River Floodplain site found little to
no soil contamination, and the site was determined to be a suitable location for mitigation (CCC 2013).
The same study also examined a portion of the Refuge located east of Nestor Creek—outside the
boundaries of both the ORERP-Otay River Floodplain site and the Bank Site, and outside the berms—
and found significant soil contamination from dichlorodiphenyltrichloroethane (DDT), chlordane, and
polychlorinated biphenyls (PCBs). Some of these areas east of Nestor Creek and outside of the Bank
Site contained concentrations of DDT contamination high enough to be considered hazardous (CCC
2013). This contamination is likely related to historical agricultural uses, which did not occur within
the ORERP-Otay River Floodplain site nor at the Bank Site.
Since the Bank Site shares its land use history with the ORERP-Otay River Estuary site, and not the
agricultural uses which appear to co-occur with contamination on the Refuge land located east of
Nestor Creek, the Poseidon data indicates the land uses within the salt ponds did not result in
contamination. Furthermore, the data indicate that soil quality associated with historical salt
production is consistent with reuse of materials as substrate for sensitive biological resources in San
Diego Bay.
A screening level soil quality investigation was conducted at the Bank Site in May 2017 to inform an
evaluation of placement options for upland soils and identify any potential soil contaminants at the
Bank Site. Four locations on the Bank Site (one on the berm, three within the impoundment) were
sampled. Bulk sediment physical characteristics and bulk sediment chemistry indicated a lack of
contamination following direct testing of materials encountered during the investigation. Soil arsenic
was the only analyte to exceed a screening value; additional leachability testing indicated it is tightly
bound and does not present a risk to even the most susceptible aquatic receptors. As a result, data
collected indicate the materials are substantially inert with regard to beneficial reuse at offsite
locations. This study report (Preliminary Horticultural Soil Quality Evaluation Report) is included as
APPENDIX E.

A Phase I Assessment will be completed in 2018 and the results will be submitted with the Draft BEI.
Phase II soil sampling and analysis of the Bank Site will be conducted in accordance with regulatory
requirements and to inform the environmental review of the South San Diego Bay Wetland Mitigation
Bank project in the summer 2018.
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Jurisdictional Areas
A survey to delineate the boundaries of potentially jurisdictional wetland and non-wetland waters of
the U.S. was performed on the Bank Site in January and February 2017, and a supplementary field
survey to delineate potential wetlands and non-wetland waters of the State was conducted in July
2017. No jurisdictional wetlands or waters of the U.S. or State were identified on the Bank Site within
the berms.
Jurisdictional wetlands and waters of the U.S. and State features were located outside the Bank Site
berms, which form the site boundary. Outside the berms, the total area of potential jurisdictional nonwetland waters of the U.S. and State was determined to be 0.37 acre, and jurisdictional wetland waters
of the U.S. and State was determined to be 1.16 acres.
The jurisdictional determination report for waters of the U.S. is included in APPENDIX F, and the
supplemental jurisdictional determination report for waters of the State in APPENDIX G. The extents of
waters of the U.S. and State are depicted in each report, respectively.
Biological Resources
3.11.1 Biological Resource Studies
A comprehensive biological resources study is underway in support of this proposed Bank. The study
includes literature review, database searches, and field surveys. The biological resource study will
conclude with focused surveys conducted in spring 2018. A full biological resources survey report will
be submitted with the Draft Bank Enabling Instrument following the completion of spring 2018
surveys. The results of the biological resources studies to-date are summarized below.
A literature review and database records search was conducted to identify the existence or potential
occurrence of special interest biological resources (e.g., plant and animal species) at or within the
vicinity of the Bank Parcel. The wetland features, vegetation communities, and habitat types were
mapped during January and September 2017 field surveys. Aerial maps were analyzed and utilized in
the field for ground-truthing. The aerial maps were modified during ground-truthing, and geographic
data for habitat boundaries were recorded. Vegetation communities and habitat types were classified
consistent with the California Department of Fish & Wildlife (CDFW) Vegetation Classification and
Mapping Program (VegCAMP) protocols (Sawyer et al. 2009).

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
FINAL PROSPECTUS
APRIL 2018

PAGE 33

The Bank Site has been heavily modified, and land use history at Pond 20 has created conditions
wherein ruderal habitats dominate much of the site. Vegetation consists of primarily nonnative and
disturbed plant assemblages, with remnant areas of native plants. Nonnative species comprise the
greatest percentage of cover within the Bank Site (i.e. inside the berms). As described in Section 3.10,
portions of the Bank Parcel associated with drainage channels outside of the bermed impoundment
support wetland habitats. Vegetation communities within the Bank Site are comprised of Upland
Mustards (Hirschfeldia incana Semi-Natural Herbaceous Stand), Sweetclover Fields (Melilotus SemiNatural Herbaceous Stand), Ice Plant Mats (Mesembryanthemum Semi-Natural Herbaceous Stand),
Disturbed Broom Scrub (Baccharis sarothroides Shrubland), a small Coastal Cholla Patch
(Cylindropuntia prolifera Shrubland), disturbed Menzie’s Golden Bush Scrub (Isocoma menziesii
Shrubland), disturbed Seablite Scrub (Suaeda taxifolia Shrubland), unvegetated Salt Panne, and
sparsely vegetated roads and berms. Pickleweed Mats (Salicornia Semi-Natural Herbaceous Stand)
occur at the location of the planned berm breach in the northwest portion of the Bank Site where tidal
connection will be restored. Vegetation communities mapped during the preliminary biological
resources survey of the Bank Parcel are listed in TABLE 3. Detailed maps of plant communities/land
cover types on orthophotos were prepared to assist in field documentation, and are included as FIGURE
11. Corresponding plant densities for each vegetation alliance are summarized in APPENDIX H.

Wildlife detected and/or expected to use the Bank Site in its current condition are adapted to disturbed
landscapes. A list of plant and wildlife species observed during the preliminary biological resources
survey is included as APPENDIX I. In addition, bird observations for all of Pond 20 were collected over
12 months during 2016 and 2017 focused avian surveys conducted by the Port of San Diego and U.S.
Navy, and are compiled for inclusion as APPENDIX J.
3.11.2 Special Status Species
Special status species observed or with potential to occur in the vicinity of the Bank Parcel are provided
in TABLE 4. This table summarizes the potential for each of these species to occur based on the Bank’s
existing suitable onsite habitat. While the purpose of this Bank is to create and enhance tidal wetlands,
it may provide ancillary habitat services for several federal and state listed species with potential to
occur onsite, including western snowy plover (Charadrius alexandrinus nivosus), light-footed
Ridgeway’s rail (Rallus longirostris levipes), and estuary seablite (Suaeda esteroa). These potential
improvements to wildlife habitat are further described in Section 4.5.5.
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TABLE 3: CALIFORNIA VEGCAMP PLANT COMMUNITIES AT BANK PARCEL
Alliance
Association
Herbaceous Alliances (All are disturbed due to historic soil modifications)
Hirschfeldia incana Semi-Natural
Hirschfeldia incana Semi-Natural Herbaceous Stand
Herbaceous Stand - Upland
Mustards
Melilotus Semi-Natural
Melilotus-Mesembryanthemum sp. Semi-Natural
Herbaceous Stand - Sweetclover
Herbaceous Stands
Fields1
Mesembryanthemum Semi-Natural Mesembryanthemum sp. Semi-Natural Herbaceous Stand
Herbaceous Stand - Ice Plant Mats
Mesembryanthemum-Salicornia Semi-Natural Herbaceous
Stands
Salicornia Semi-Natural
Salicornia sp. Semi-Natural Herbaceous Stand
Herbaceous Stand - Pickleweed
Mats
Herbaceous Alliances Subtotal
Shrub Dominated Alliances (All are disturbed due to historic soil modifications)
Baccharis sarothroides Shrubland
Baccharis sarothroides Shrubland / Mesembryanthemum
- Disturbed Broom Scrub
sp. Semi-Natural Herbaceous Stands
Cylindropuntia prolifera Shrubland Cylindropuntia prolifera Shrubland/Mesembryanthemum
- Coastal Cholla Patches
sp. Semi-Natural Herbaceous Stands
Isocoma menziesii Shrubland –
Isocoma menziesii Shrubland/Mesembryanthemum sp.
Menzie’s Golden Bush Scrub
Semi-Natural Herbaceous Stands
Isocoma menziesii – Baccharis sarothroides Shrubland
Salix lasiolepis Shrubland - Arroyo
Salix lasiolepis Shrubland/Erigeron canadensis SemiWillow Thickets
Natural Herbaceous Stand
Suaeda taxifolia Shrubland –
Suaeda taxifolia Shrubland
Seablite Scrub1
Shrub Dominated Alliances Subtotal
Other (All are disturbed due to historic soil modifications)
Berm/Road Vegetation
Roadway vegetation comprised of mixed non-natives and
bare ground within Pond 20
Berm vegetation – nearly bare
Berm vegetation – comprised of mixed non-natives and
bare ground surrounding Pond 20
Berm vegetation – Limonium patch near culvert outfall
Salt Pond Bottom
Unvegetated
Wetland Feature2
Wetland Feature
Other Subtotal
Total

Acres
9.87
1.77
39.26
3.00
1.35
55.25
0.28
0.05
2.25
6.95
0.31
2.14
11.98
3.36
1.55
4.37
0.09
6.15
0.69
16.21
83.44

Notes
1 Provisional mapping units
2 See Jurisdictional Determination Report (Appendix F) for detailed delineation and characterization of this salt marsh,
brackish marsh, and open water habitat.
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FIGURE 11: BIOLOGICAL RESOURCES SURVEYS AT POND 20 – VEGETATION COMMUNITIES
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TABLE 4: SPECIAL STATUS SPECIES WITH POTENTIAL TO OCCUR IN THE VICINITY OF THE BANK SITE
Scientific Name
Plants
Acmispon prostratus

Common Name

Status

Potential to Occur

Nuttall's Acmispon

CRPR 1B.1

Atriplex pacifica

Pacific saltbrush

CRPR 1B.2

Lycium californicum
Suaeda esteroa

California boxthorn
Estuary Seablite

CRPR 4.2
CRPR 1B.2

Birds
Charadrius alexandrinus
nivosus

Not Detected. There is potential for this
species to occur within upland habitats
with sandy substrates; however, there are
no sand dunes onsite.
Not Detected. There is potential for this
species to occur between the Salt Panne
and upland habitats.
Occurs on site.
Not Detected. Likely to occur. The coastal
saltmarsh areas (Pickleweed Mats) within
the Bank Parcel and at the northwest
planned berm breach provide suitable
habitat.

Western Snowy
Plover

FT, SSC

Passerculus sandwichensis
beldingi

Belding's Savannah
Sparrow

SE

Rallus longirostris levipes

Light-footed
Ridgway’s Rail

FE, SE, FP

Sternula antillarum browni

California Least Tern

FE, SE, FP

Athene cunicularia hypugaea

SSC

Circus cyaneus

Western Burrowing
Owl
Northern Harrier

Mammals
Antrozous pallidus

Pallid Bat

SSC

San Diego blacktailed jackrabbit

SSC

Lepus californicus bennettii

SSC

Known to occur in the vicinity. Low
potential for foraging and nesting in
marginally suitable habitat within the Bank
Site.
Known to occur in the vicinity. There is
suitable nesting and foraging habitat for
this species along the eastern edge of the
Bank, but outside the Bank Site.
Known to occur in the vicinity. Low
potential for foraging in marsh habitat at
the northwest planned berm breach, and
outside the western edge of the Bank Site.
Known to forage in the vicinity. No existing
forage habitat onsite. Low potential for
nesting in marginally suitable habitat within
the Bank Site.
Known to occur at the Bank Site. Suitable
forage and nesting habitat exists onsite.
Known to occur at the Bank Site. Suitable
forage and nesting habitat exists onsite.
Potential to occur in the vicinity. There are
potential roosts in palm trees and
buildings/structures adjacent to the
BankSite. There is also open water which
provides foraging opportunities.
Known to occur at the Bank Site.

Notes
FE – Federal Endangered
FT – Federal Threatened
SE – State Endangered
FP – Fully Protected (California)
SSC – Species of Special Concern (CDFW)
California Rare Plant Rank (CRPR) 1B – Plants Rare, Threatened, or Endangered in California and Elsewhere
CRPR 4 – Plants of Limited Distribution (watch list)
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One non-listed sensitive plant species (California Rare Plant Rank 4.2) was encountered during
preliminary biological surveys in 2017, California boxthorn (Lycium californicum). A single individual
occurs near the center of the Bank Site in a slightly elevated area. Additional sensitive plant species
documented within one mile of the Bank Parcel and with potential to occur onsite include Nuttall's
acmispon (Acmispon prostratus), Pacific saltbush (Atriplex pacifica), and estuary seablite. No federal
or state listed plant species are known or anticipated to occur onsite. Focused plant surveys of the
Bank Site will be conducted during the 2018 growing season.
Federally endangered light-footed Ridgway’s rail and California least tern (Sternula antillarum browni)
are known to occur in the adjacent NWR. Federal threatened western snowy plover is also know to
occur in the adjacent NWR and has been observed using Pond 20 for foraging and nesting in marginally
suitable habitat. State endangered Belding’s savannah sparrow (Passerculus sandwichensis beldingi)
is known to use the salt marsh habitat associated with Nester Creek along the eastern edge of Pond
20, but outside the boundary of the Bank Site. Additionally, the following non-listed sensitive wildlife
species (CDFW Species of Special Concern) are known to occur or have potential to occur onsite:
• Northern harrier (Circus cyaneus) and Western burrowing owl (Athene cunicularia hypugaea)
are known to use Pond 20, and there is suitable forage and nesting habitat for these species
onsite;
• San Diego black-tailed jackrabbit (Lepus californicus bennettii) occurs onsite; and
• Nearby there are potential roosts and foraging opportunities for pallid bat (Antrozous pallidus).
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Wetland Functions and Values
Wetlands are integral components of ecosystems due to the functions they provide. For a coastal salt
marsh, these general wetland functions include:
• Coastal surge, high velocity stormwater flow, and flood protection (slowing down water with
vegetation and providing a basin to soak up water before it can exit to the ocean or enter
adjacent coastal urban communities);
• Sediment mobilization, storage, transport, and deposition (tidal and stormwater flows carry
sediment into and out of the site, providing a sink for adjacent uplands and a source of material
for the tides);
• Storage and cycling of imported nutrients and organic matter (carbon sequestration, nitrogen
and phosphorous removal, bacteria removal);
• Conservation of native biodiversity for plants (providing habitat for coastal species that require
or tolerate regular inundation and saline environments);
• Conservation of native biodiversity for wildlife (providing feeding, breeding, and nesting grounds
for coastal species);
• Marine and terrestrial wildlife corridors (providing a safe passage for species in urban areas and
a resting place for migratory species); and
• Stock enhancement for recreational and commercial fisheries (wetlands act as refugia for
shellfish and young fish).
Wetland values are characteristics derived from these wetland functions that humans consider
beneficial or useful (e.g., carbon sequestration, aesthetic value, recreation like birdwatching and
fishing, and water quality improvements--water filtration that keeps bacteria from stormwater from
entering directly into the ocean).
Baseline Wetland Functional Assessment
The Bank Site currently has no or severely degraded wetland functions and associated values, and
essentially does not function as an estuarine or intertidal saltmarsh wetland. No hydrophytic wetland
communities currently exist within the proposed Bank Site, and isolation from existing neighboring
water features precludes the site from any meaningful wetland functions and values to the watershed
and surrounding land uses. The existing perennial borrow pits located along the inside of the berms
are hypersaline and devoid of vegetation, fish, and other marine macrobiota (although the pools may
occasionally support brine invertebrates, e.g., brine flies). The Bank Site currently provides minimal
species habitat, and supports marginally suitable nesting habitat for migratory birds.
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Historically, in this region wetland functions and values have been assessed using the California Rapid
Assessment Method (CRAM). However, the California Rapid Assessment Method (CRAM) was
determined to be incompatible with the unique attributes of the Bank Site. CRAM is suitable in the
context of comparing existing (baseline) conditions to planned conditions if the habitat is enhanced or
restored for improved function. In the case of habitat creation, which is planned for the Bank Site,
CRAM would require the application of multiple separate CRAM modules that focus on different habitat
attributes, because the pre- and post- habitats differ so significantly (i.e., disturbed upland fill
converted to tidal wetland). This mix of different modules is problematic with regard to implementation,
and for quantifying uplift. Additionally, CRAM does not currently support a module to assess subtidal
or unvegetated intertidal areas, so an accurate assessment of post-restoration function would not be
possible.
As an alternative to CRAM, the Evaluation for Planned Wetland (EPW) was evaluated as the project
functional assessment by USACE in November 2017. The EPW is a rapid assessment procedure that
documents differences between pre- and post-restoration site conditions for which a wetland is
existing, planned, or both. It was designed to assess wetland function within a variety of contexts,
including restoration and creation of wetlands, mitigation banking, impact analysis, and watershed
planning. EPW identifies several classes of wetlands and provides a quantitative determination of the
amount of uplift resulting from conversion of degraded upland to tidal wetland. The EPW Functional
Assessment Handbook (Bartoldus et al. 1987), which details the full functional assessment
methodology, is included as APPENDIX K and a brief summary of the methodology is provided below.
EPW builds on USACE’s Hydrogeomorphic (HGM) model, which was developed in the early 1990s to
evaluate the functions and values of restored wetlands. EPW was adapted specifically for management
and restoration of wetland sites. EPW assesses similar wetland functions as HGM, and is typically
applied when an HGM would be practicable but a regionally-calibrated HGM model does not exist for
the targeted wetland subclass, such as at the Bank Site. EPW is commonly applied to projects across
the U.S.
A baseline functional assessment using the EPW method was conducted at the Bank Site in March
2017 and a post-restoration EPW evaluation will be completed during the next project design phase.
The results of the baseline analysis will provide the benchmark against which increases in postrestoration ecological function, or uplift, will be determined to measure post-restoration project
performance.
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EPW is based on six key wetland functions, or indicators, which are comprised of several wetland
elements. Elements are scored individually based on field or remotely-sensed measurements taken in
discrete spatial units called wetland assessment areas (WAAs). Element scores per WAA are then
aggregated to produce a quality-based functional score for each indicator. This score is also called the
Functional Capacity Index (FCI), an overall quantification of function that ranges between 0 (low level
of function) and 1.0 (high level of function). FCIs can be compared between sites, or used to compare
different management scenarios within a site. A Functional Capacity Unit (FCU), which scales
measured function per indicator to a specific area, can also be calculated to facilitate comparisons
between sites of varying size and complexity. Average FCI and FCU values may be calculated to provide
a single unit to facilitate more streamlined comparisons, though this value does not represent a
meaningful measure of ecological function.
EPW is typically used to guide design of wetland restoration projects. Baseline conditions are
assessed, and the results of the analysis identify opportunities to improve function during the design
process. After a design is completed, a post-restoration EPW model is completed to provide an
estimate of the increase in function due to the restoration project. The difference in function between
baseline and post-restoration is called uplift, and designs guided by EPW principles focus on
maximizing uplift to achieve the greatest increase in ecological function that is possible for a given
area. Following project implementation, EPW is periodically conducted to measure progress toward
the post-restoration EPW scores that form the basis of the project success criteria.
TABLE 5 summarizes the baseline functional results of the EPW when applied to the proposed Bank

Site. The Bank Site provides low overall ecological function and does not function currently as a tidal
wetland system. EPW scores are limited to areas located within the boundaries of the earthen berms
and these scores do not include the wetlands located along the Otay River Tributary and Nestor Creek.
Due to the relatively homogenous nature of the Bank Site’s existing condition, the baseline EPW was
applied to the site as a whole rather than broken down by distinctive habitat assessment areas. The
full table of baseline EPW scores applied to the proposed Bank Site is included as APPENDIX L.
Post-restoration projected scores will be assigned based on an analysis of the 60% level project design
and submitted with the Draft BEI to quantify the projected increase in function due to the project.
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TABLE 5: PRELIMINARY EPW FUNCTIONAL ASSESSMENT SCORES FOR SOUTH SAN DIEGO BAY WETLAND
MITIGATION BANK EXISTING CONDITIONS
Indicator
Shoreline Bank Erosion Control
Sediment Stabilization
Water Quality
Wildlife
Fish (Tidal)
Fish (Non-tidal Pond/Lake)
Fish (Non-tidal Stream/River)
Uniqueness/Heritage1

Average2

Existing FCI
0.30
0.31
0.29
0.19
0.09
NA
NA
0.24
0.24

Existing FCU
1.21
23.7
22.2
14.6
0.50
NA
NA
12.4

Notes
FCI = Functional Capacity Index
FCU = Functional Capacity Unit
NA = Not Applicable
1 Uniqueness/Heritage is not evaluated across a spatial unit
2 Average provides an overall expression of function to facilitate comparison between site conditions over time. However, unlike the
individual indicator scores, the average does not express an ecologically meaningful description of function.

Cultural Resources
A cultural, historical, archaeological, and Native American resources evaluation will be conducted in
2018 to inform the environmental review of the South San Diego Bay Wetland Mitigation Bank project,
Results of the cultural resources identification, inventory, and evaluation will be included in the Draft
BEI.
Phase I Environmental Site Assessment
A Phase I Environmental Site Assessment is in preparation and will be included in the Draft BEI.
Current Landscape Context
The Bank Site is located within a landscape matrix adjacent to the preserved NWR protected habitat
areas to the north, and mixed commercial and residential development to the south, east, and west
(FIGURE 12). Current and historic land uses within South San Diego Bay include commercial,
residential, agricultural, salt extraction, and open space uses (SANDAG 2013). The South San Diego
Bay Wetland Mitigation Bank will complement surrounding land uses by expanding valuable wetland
habitat of the adjacent NWR, providing essential wetland functions and services for adjacent
communities, including storm surge and flood protection and stormwater buffering, which will benefit
the local economy and property values. Restoration concept alternatives for Pond 20 were included in
the NWR Comprehensive Conservation Plan (USFWS 2006).
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The entire southern end of San Diego Bay is recognized as a Western Hemisphere Shorebird Reserve
Network Site due to harboring more than 20,000 shorebirds each year (San Diego Bay INRMP 2013).
The Bay’s intertidal shorelines support foraging shorebirds as well as juvenile and adult fishes. The
Bank Site is currently hydrologically cut off from this shoreline network and provides no marine
ecological services or fish habitat, and does not function as valuable shorebird habitat due to degraded
site conditions. The South San Diego Bay Wetland Mitigation Bank would establish intertidal areas
that may provide habitat for migratory and resident shorebirds and fishes. Using various protection,
restoration, enhancement, and management strategies, the Bank may provide ancillary habitat
services that support the population of protected shorebird species and fishes in the region.
3.16.1 Adjacent Land Uses
Adjacent land uses are depicted in FIGURE 12. East of the Bank Site and north of Boundary Avenue is
a large upland preserved open space area that is part of the Otay Valley Regional Park trail system
and administered by the County of San Diego and the Cities of Chula Vista and San Diego, exercised
through a Joint Exercise of Powers Agreement (JEPA 1997). At the western end of Boundary Avenue is
the operational Otay River Pump Station, managed by the City of San Diego, which reroutes effluent to
the South Bay Water Reclamation Plant. South of Boundary Avenue is an undeveloped, upland nineacre parcel owned by the Port. This area is designated for commercial development and is not included
in the mitigation bank plans or boundaries. Furthermore, the berm surrounding the Bank Site
separates the mitigation site from Nestor Creek, and provides a buffer between the Bank Site and land
uses to the east. The berm will likely remain in place following construction of the Bank and Nestor
Creek will likely continue to be excluded from the Bank Site.
Farther north, approximately four miles along the eastern shore of San Diego Bay, is the Chula Vista
Bayfront Master Plan area, which is the focus of a redevelopment effort by the Port, and the City of
Chula Vista. Soil extracted from the Bank Site may be reused at the Chula Vista development and as
a beneficial reuse component of the South San Diego Bay Wetland Mitigation Bank project. However,
the ultimate destination of the soil to be exported from Pond 20 is currently undetermined and is the
subject of active planning and negotiation based on fill quality, distance to end use site, and cost.
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The southern boundary of the Bank Site is lined with residential and commercial properties. The south
side of the Bank Site boundary directly abuts Palm Avenue, from which an embankment currently
extends down into the Bank Site. Pedestrians will be able to view the completed Bank Site from the
sidewalk and two viewing areas above the embankment along Palm Avenue. The Port installed
exclusion fencing here in 2015 along with two viewing areas and associated site improvements that
were designed to highlight the area’s natural resources. On the east side of the southern boundary,
the Bank Site abuts the Bayside Palms Mobile Home Village. The mobile home park is currently
buffered by the earthen berm, and stormwater runs off the mobile home park into a ditch that parallels
the Pond 20 berm and then continues east to Nestor Creek. The berm will likely remain in place
following the construction of the Bank, and the stormwater ditch will likely continue to function as a
conveyance to Nestor Creek, which may help support the integrity of the adjacent mobile home park
infrastructure. Please see SECTION 4 for a discussion of how sheet runoff will be addressed at the
Bank Site.
The western Bank Site boundary is lined with a car wash, residential condominiums, and another Portowned, undeveloped three-acre upland parcel designated for visitor serving commercial use. This
undeveloped parcel is not included in the mitigation bank boundaries. To the northeast is the Bikeway
Village, a mixed-use development located along the Silver Strand Bikeway. The earthen berm and the
Otay River Tributary separates the Bank Site boundary from these adjacent uses and forms a buffer
that will remain in place with the construction of the Bank.
The Bikeway Village serves recreational cyclists and pedestrians utilizing the Silver Strand Bikeway,
which runs north of the Bank Site, outside the Bank Site’s boundaries. Cyclists and pedestrians will be
able to view the completed Bank Site during trips on the Bikeway. The Bikeway crosses the Otay River
via a historical railroad bridge at the confluence of the Otay River and the Otay River Tributary, which
runs north-south outside the western boundary of the Bank Site. An approximately 75 foot section of
the berm along the western edge of the Bank Site (measuring from 5 feet NAVD88), along the Otay
River Tributary, will be strategically breached, to serve as the major water source for the Mitigation
Bank. Finally, the current bank design includes measures to reduce scour and erosion at the historical
railroad bridge to ensure the integrity of the Bikeway. Please see SECTION 4 for a detailed description
of the Bank design and hydrology.
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FIGURE 12: CURRENT LANDSCAPE CONTEXT
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3.16.2 Adjacent Land & Habitat Connectivity (USFWS NWR and ORERP Site)
The 2,300-acre South San Diego Bay Unit of the NWR, established in 1999, lies north and west of the
Bank Site on the north side of the Otay River. The NWR includes a large complex of restored and active
salt ponds. The NWR’s primary goal is to provide nesting and foraging habitat for migratory and nesting
shorebirds within the largely urbanized landscape of south San Diego. The Bank Site is wholly owned
by the Port and is not within the boundaries of the NWR. The projected use of the Bank Site as a
wetland mitigation bank will increase tidal wetland acreage within the area just south of the NWR. The
mitigation bank will provide complementary land use to support the diverse avian populations that
depend on NWR-protected habitats by providing additional, contiguous forage and nesting habitat for
these species.
The NWR includes the land parcel directly adjacent to the Bank Site on its northern boundary, which
will be the location of the Otay River Floodplain Site of the ORERP. The ORERP design goals are the
same as those of the South San Diego Bay Wetland Mitigation Bank–namely, restoration of tidal
influence to re-establish wetland habitat. See SECTION 4 for a discussion of how design components
and timelines are being coordinated between the ORERP and Bank Site planning efforts.
3.16.3 Compatibility with Applicable Land Use Plans and Policies
3.16.3.1 PORT MASTER PLAN
The Port Master Plan provides the official planning policies, consistent with a general statewide
purpose, for the physical development of the tide and submerged lands conveyed and granted in trust
to the Port. The project would require a PMPA for the assignment of land use designations for the Pond
20 site. Consistent with the Port’s mission, applying a conservation land use designation at Pond 20
and establishing wetland habitats for use as a mitigation bank will promote environmental stewardship
in San Diego Bay tidelands, and at the same time facilitate regional economic growth by allowing
permitted development projects with unavoidable impacts to wetlands to proceed through purchasing
mitigation credits.
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3.16.3.2 CITY OF SAN DIEGO OTAY MESA-NESTOR COMMUNITY PLANNING DISTRICT
As the Bank Parcel was acquired after the original granting of tidelands by the State of California to
the Port, and the Port has not yet added the Bank Parcel to the Port Master Plan, the Site is identified
in the City of San Diego’s Otay Mesa-Nestor Community Planning District and is designated an open
space Special Study Area (SSA) within the Otay River Valley Park (Otay Mesa-Nestor Planning
Committee and City of San Diego 1997). Project applicant(s) within the SSA are required to initiate a
special study as part of the planning process to determine if the project will enhance biological, natural
resource, habitat, and open space connectivity values within the larger SSA. While the Port is not part
of the City of San Diego’s community planning provisions, development of the Site into a wetland
mitigation bank is consistent with the goals of the SSA.

4

PROPOSED MITIGATION BANK
Bank Objectives

The objective of the South San Diego Bay Wetland Mitigation Bank is to establish tidal influence and
create coastal wetlands, which will provide compensatory wetland mitigation credits for wetland and
habitat impacts. The mitigation bank will create high marsh, mid marsh, low marsh, intertidal mudflat,
and subtidal eelgrass habitat mitigation credits to satisfy mitigation requirements under CWA Section
404, the California Coastal Act, the Porter-Cologne Water Quality Control Act, and the California
Eelgrass Mitigation Policy. The established and enhanced habitats will provide regional mitigation
opportunities for impacts to wetland habitats stemming from public and private development. To
create the tidal wetland habitat, restoration activities will reconnect the Bank Site to tidal flows from
San Diego Bay, and achieve inundation frequencies necessary to support targeted habitat types.
The restored tidal marsh will enhance ecological functions by providing forage and nesting habitat for
native bird species. The project will maintain or improve existing levels of flood protection, and the
Bank Site perimeter will be designed to prevent erosive wave action from compromising existing
berms. The Bank Site’s proximity to the NWR and the ORERP site will increase habitat connectivity and
contribute meaningful habitat and ecosystem services to the South San Diego Bay region.
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30% Design (Preliminary Design)
4.2.1

30% Design Overview

Following conceptual design, baseline investigations, and analysis, the project design team completed
30% design documents in October 2017 (APPENDIX M). The construction drawings reflect the current
design approach, which is subject to revision and refinement through subsequent design phases. The
approach addresses a range of design challenges, including long-term sustainability of marsh habitat,
sea level rise (SLR) considerations, and cost efficacy. The proposed habitat distribution balances nearterm establishment of mitigation bank credits with long-term habitat viability and resilience to
changing tidal inundation levels resulting from SLR. Please refer to Section 3.3 of APPENDIX M for a
detailed discussion of SLR projections.
The design includes the establishment of tidal wetland habitat by excavating the existing site to
elevations to support these habitats including constructing tidal channels, and restoring the Bank
Site’s hydrologic connection to San Diego Bay. The creation of wetland habitat will be achieved by
excavating existing soil and sediment, and by removing approximately 75 feet of the existing berm to
reconnect tidal hydrology. A single berm breach will be created near the northwest corner of the Bank
Site on USFWS property, and a network of tidal channels will be dredged throughout the Bank Site to
facilitate distribution of tidal flows. The Bank Site’s interior will be excavated to elevations to create a
self-sustaining marsh habitat matrix. The existing berms, ranging in height from 12 to 14 feet NAVD88
(FIGURE 10), will remain as a perimeter buffer around the western, eastern, and southern boundaries
along with established upland and transitional habitat. The Project design will complement the ORERP
and will be contiguous with that site. The northern boundary condition, which directly abuts the ORERP
site, is the subject of active coordination with the Poseidon team and is discussed in Section 4.6.
The restored diversity of tidal marsh habitats will provide a significant increase in native coastal San
Diego bird and fish habitat and improve ecological function in South San Diego Bay (refer to Section
4.5 for detailed discussion of ecological uplift). The Bank Site will support a majority of high and mid
marsh habitat, and will also include low marsh, mudflat, and subtidal habitats (FIGURE 13). Preliminary
estimates of acreages for each habitat type are listed in TABLE 6 and shown in FIGURE 13.
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TABLE 6: PRELIMINARY ESTIMATES OF HABITAT ACREAGES GENERATED (30% DESIGN)
Habitat Type

Target Elevation Range
(feet NAVD88)

Wetland Habitat
Subtidal habitat
Intertidal mudflat habitat
Low marsh habitat
Mid marsh habitat
High marsh habitat

-3.5 to -0.4
> MLLW
-0.4 to 2.9
51% to MLLW
2.9 to 4.1
26% to 51 %
4.1 to 5.7
5% to 26%
5.7 to 6.6
1% to 5%
Wetland Habitat Area Subtotal

Transition Zone
Transition zone habitat

6.6 to 7.6

Upland Transitional Habitat
Upland transitional habitat

4.2.2

Annual Inundation
Frequency (% Time)

Estimated
Area (acres)
1.68
4.00
1.43
37.10
20.63
64.84

1% to 3-year
inundation
Transition Zone Area Subtotal

3.81
3.81

> 7.6
< 3-year inundation
Upland Transitional Habitat Area Subtotal
Total Habitat Area

7.83
7.83
76.48

Proposed Hydrologic Conditions

The primary hydrologic source for the Bank Site will be unobstructed tidal inflows from San Diego Bay
and the Otay River, which passes through permanently protected NWR lands before entering the Bank
Site. Tidal waters of San Diego Bay and Otay River are regulated by Section 404 of the Clean Water
Act. As such, the Bank Sponsor does not anticipate that water flow to the Bank Site will be impeded
by any future permitted fills. The inlet below the Bayshore Bikeway bridge is approximately 70 feet
wide and allows full passage of tidal flows under all tidal regimes. Additional water input to the Bank
Site will come from precipitation and occasional stormwater inputs via internal loading and runoff from
Palm Avenue. Nestor Creek is located outside the berms on the eastern boundary of the Bank Site.
The berms separating Nestor Creek from the Bank Site will remain post-construction.
To complete 30% design, the design team utilized hydraulic geometry relationships for coastal salt
marshes based on survey data collected in relatively undisturbed marshes in San Diego Bay and San
Francisco Bay (ESA 2017). Hydraulic geometry relationships are empirical relationships between tidal
prism or marsh area and channel geometry (e.g., channel depth, width, cross-sectional area). Using
the projected tidal prism for the Bank Site, the design team calculated the channel dimensions. TABLE
7 lists preliminary tidal channel dimensions by channel order. Dimensions are based on hydraulic

geometry relationships, but are adjusted for constructability.
TABLE 7: TIDAL CHANNEL DIMENSIONS BY CHANNEL ORDER (ESA 2017)
Channel
Order
3
2
1

Top Width at
marshplain (ft)

Bottom
Width (ft)

54 to 72
30 to 40
14

8
4
2
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Side Slope
(H:V)
4:1
3:1
2:1

Invert Elevation
(ft NAVD88)
-3.3 to -1.0
-1.0 to 0
0.4

Depth (ft NAVD88
below marshplain)
6.0 to 8.3
5.0 to 6.0
4.6
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Based on proposed tidal channel and breach dimensions, the design team’s preliminary assessment
indicates the 30% design will provide sufficient water/tidal influence to support proposed wetland
habitat, but additional modeling is required to confirm precise tidal elevations. This modeling will be
conducted with the installation of tidal gauges in the Otay River to inform refinement of proposed
design grades. Water level data gathered from the new tidal gauges will be combined with existing
local data and results of modeling, and the grading plan will be refined to ensure appropriate hydrology
for proposed habitat distribution during the 60% design.
Design Components and Construction Sequence
To achieve habitat restoration goals for the mitigation bank, five primary design components will be
implemented:
• Site excavation to marsh elevations;
• Excavate tidal channels;
• Transition zone/upland grading;
• Berm breach construction; and
• Soil/sediment preparation and planting.
These components are divided into two broad construction phases as discussed below.
4.3.1

Bank Site Work

To create the mitigation bank, the site will be excavated to elevations to support wetlands habitat.
Existing site elevations range between 6 and 12 feet NAVD88, and designed finished grades of the
majority of the Bank Site fall between five and seven feet NAVD88. Therefore, some areas will be
excavated to a depth of approximately six feet. Excavation equipment will include large machinery,
such as scrapers and excavators. Approximately 430,000 cubic yards will be excavated and hauled
offsite for disposal or reuse at the Chula Vista Bayfront redevelopment or at an undetermined location.
As the in situ material is excavated, the design team estimates 25% expansion in volume, resulting in
an estimated total haul volume of 537,500 cubic yards (430,000 x 1.25). The Port is currently
identifying a suitable upland reuse or disposal location site for the surplus material based on the
characterized soil conditions, local development needs, and cost. The depth of existing borrow ditches
is currently unknown due to a thick salt crust within the ditches.
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Existing Bank Site elevations range from two feet below to seven feet above the mean proposed
elevation of 5.6 NAVD88 (excluding the berms), and will be excavated to meet target marshplain
elevations. Tidal channels will be dredged within the proposed marshplain to facilitate distribution of
tidal flows throughout the Bank Site. Excavation of both tidal channels and the new marsh plain
elevation will be completed prior to breaching the berm and allowing tidal waters to enter the site. (For
the purposes of this discussion, excavation below five feet NAVD88 is referred to as dredging.) The
30% design includes a third order channel network, which means three channel sizes will be
excavated. Refer to TABLE 7 and FIGURE 13 for proposed channel geometry and planform. The finished
grade elevation at the top of all channels will be 5.0 feet NAVD88 to meet the mid-marsh plain, and
all channels will increase in depth toward the breach to provide positive drainage throughout the Bank
Site. Please refer to Sections A, B, and C on Sheet 8 of 14 of the 30% Design Set in APPENDIX M for
channel geometry details. Where channels overlap with existing borrow ditches, some fill material from
site excavation will be placed to meet designed channel grades.
To prevent erosion and provide refugia and a buffer zone around the wetland habitat, a gently sloping
transition zone will be established around the marsh perimeter, between 6.5 and 10 feet NAVD88 The
average slope in the 30% design transition zone is approximately 20:1 (horizontal:vertical). The site
will be excavated to meet elevations for each habitat. The upper limit (top of slope) will meet the
perimeter berms or embankment, and the toe of slope will meet the marsh plain.
After interior site work is completed, the existing berm will be breached. The proposed berm breach is
located at the northwest corner of the Bank Site, and connects to the San Diego Bay via the Otay River
Tributary and Otay River (FIGURE 13). As currently designed, and subject to change during subsequent
design phases, the breach will be approximately 75 feet wide at five feet NAVD88, and will have side
slopes between 3:1 and 4:1. The breach bottom will be eight feet wide with an invert elevation of -3.3
feet NAVD88. Subsequent design phases will include geotechnical recommendations regarding the
existing berms.
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FIGURE 13: SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK PRELIMINARY DESIGN PLAN
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4.3.2

Revegetation

Following completion of site work, with the potential exception of the breach construction depending
on phasing, soil preparation may be required to support viable plant growth. Soil compacted by
construction machinery will be ripped or disked as needed to allow introduction of water, nutrients,
and oxygen. Because precise elevations must be achieved for habitat establishment, and a slight
expansion of material will result from ripping or disking the compacted soil, excavation depths will
include over-excavation necessary to offset expansion of materials resulting from decompaction
activities.
Soil/sediment sampling and testing will be conducted to determine additional soil treatment
requirements prior to planting. Preliminary soil sampling from approximate future marsh planting
elevations indicates high salinity and boron content, and low organic carbon. Soil conditioning,
including leaching and incorporation of amendments, may be needed to provide a suitable growth
medium at proposed marsh grades.
After soil decompaction and conditioning are completed, as well as any necessary weed control
measures around the Bank Site perimeter, installation of the irrigation and plant materials will
commence. Sheet 14 of the 30% design drawings (APPENDIX M) includes preliminary plant palettes for
each proposed habitat type, and FIGURE 14, below, provides an example of a typical wetland section.
Species were chosen based on nativity, habitat value, and suitability to respective habitat type and
elevation range. Planting will be phased and timed to minimize site disturbance and maximize plant
survivability. Plant materials will be procured from reputable, qualified native plant nurseries, and will
meet quality control specifications prior to installation. Collecting stock (e.g. cordgrass and eelgrass)
from adjacent tidelands or the NWR may be needed; the Port will coordinate with land managers as
appropriate. Plant propagules (cuttings, seeds, and or plugs) collected in the vicinity of the Bank Site
may also be used to maintain genetic integrity or to obtain source plant material for propagation. Plant
material collection will be distributed over the present population to avoid overharvesting and
damaging individual plants or the overall habitat. The design team anticipates installation of a
combination of seed, plugs, and containerized plant stock. Subsequent design phases will determine
exact sizes, distribution, spacing, and species.
The planting approach will vary depending on habitat type and desired rate of establishment. Relatively
higher planting densities may be utilized at elevations that require longer periods to establish, such as
mid- and high marsh. To help expedite plant establishment, the design team currently anticipates
installation of a temporary or permanent irrigation system in strategic locations.
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FIGURE 14: TYPICAL WETLAND SECTION
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Site Buffers
Of the 83.5 acres of the Port-owned Bank Parcel in which the Bank Site is located, approximately 18.4
acres will function as a wetland buffer zone (FIGURE 13). This area is comprised of existing landscape
features including portions of Nestor Creek, Otay River Tributary, the perimeter berm, the embankment
along Palm Avenue, and proposed upland and transition habitat. (Note that a small portion of the
proposed transition habitat occurs on the tops of mounds within the wetland. This 0.7 acre area has
been excluded from the buffer acreage.)
The 18.4-acre buffer area is over 20% of the Bank Parcel’s 83.5 acres. The buffer width varies around
the perimeter of the site, and its approximate average width exceeds 100 feet. With the exception of
the breach location, the proposed mitigation bank is encompassed by existing and proposed perimeter
berms and embankments, which create a vertical separation from adjacent uses. The upland and
transition habitat, in addition to the berm and surrounding landscape, provide a substantial buffer
between wetland habitat and surrounding land uses. In addition to the 18.4-acre site buffer, the San
Diego Bay NWR property and associated ORERP mitigation site along the northern boundary of the
Bank Site provides an extensive external buffer zone along the length of the Bank Parcel’s northern
perimeter. San Diego Bay NWR land use goals for wetland habitat restoration are compatible with
Bank objectives, as discussed in Section 4.6.
The design team currently lacks water quality data and volumes for the limited stormwater inputs into
the Bank Site. One outfall from Palm Avenue enters the Bank Site. Subsequent design phases will
seek to quantify volumes, assess water quality, and if needed to ensure wetland viability, include
stormwater BMPs within the project buffer to treat runoff prior to entering the wetland. As currently
designed, the existing landscape and proposed restored upland and transition habitat provide a
vegetative filter strip. Additional measures, such as level spreaders, bioswales, infiltration basins, and
erosion control improvements may be added to the design, if necessary, to address potential concerns
associated with existing stormwater inputs.
Projected Improvements to Site Ecological Function
The 80-acre Bank Site restoration footprint is 76.48 acres. The project will convert approximately
64.84 acres of existing upland area to subtidal and intertidal habitat area. The restoration will restore
an additional 11.64 acres of transitional/buffer habitat area along the edges of the wetland and on
small islands scattered throughout the site. The remaining Bank Site acreage (3.53 acres) is
comprised of existing perimeter berms that will remain in place as additional buffer areas.
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The proposed Bank design will restore wetland functions and values by removing existing soils to an
elevation to support an intertidal marsh plain with a tidal channel network. To reconnect tidal influence
for the first time in over 100 years, the existing berm will be breached. The proposed design will create
new salt marsh habitat, including subtidal and intertidal, and establish and enhance the vegetation
communities associated with these habitats. The vegetation will act as attractors for local wildlife and
the overall wetland establishment and enhancement will increase other values, including improved
water quality. Additional value enhancements include creating habitat to support spawning and
breeding for native fish and birds; this will contribute to the local bird-watching and coastal fishing
industries as well as providing habitat to support diverse fish populations and community assemblages
within San Diego Bay and across coastal Southern California.
The Bank Site currently provides low to minimum wetland function due to its hydrological isolation,
high soil salinity concentrations, and lack of wetland habitats and ecological community assemblages.
The new open channel tidal area and associated tidal marsh may improve the physical, biological, and
chemical functions of the Otay River Estuary and South San Diego Bay by potentially:
• Increasing natural habitat quality and diversity in South San Diego Bay, including distribution of
rare native habitats, such as coastal marsh, eelgrass, and transitional upland shrublands;
• Restoring tidal wetland hydrology to a larger portion of the South San Diego Bay ecosystem;
• Supporting the establishment of intertidal wetland habitat, such as mudflats and saltmarsh,
providing potential feeding grounds for migratory bird species such as long-billed curlews
(Numenius americanus), western sandpipers (Calidris mauri), and long-billed dowitchers
(Limnodromus scolopaceus), among others;
• Supporting the establishment of intertidal wetland habitat, such as mudflats and saltmarsh,
providing potential feeding grounds migratory bird species;
• Improving water quality within tidal and freshwater influxes by trapping sediments, filtering
storm water runoff, and metabolizing excess nutrients and bacteria;
• Increasing and improving access to nesting, foraging, and breeding habitats for migratory and
nesting shorebirds, such as long-billed curlew and elegant tern (Thalasseus elegans), estuarine
fish, such as slough anchovy (Anchoa delicatissima) and topsmelt (Atherinops affinis), and
green sea turtles (Chelonia mydas);
• Expanding and improving habitat connectivity with the NWR restoration projects; and
• Increasing native plant species populations and natural community assemblages in South San
Diego Bay.
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Within the open channel and tidal marsh, a number of habitat types are predicted based on the
frequency of inundation by tides. The elevation data in TABLE 6 are based on the National Oceanic and
Atmospheric Administration (NOAA) San Diego Bay gauge (ESA 2017).
The design team compared the habitat elevations in TABLE 6 to elevations of pickleweed (Sarcocornia
pacifica) and cordgrass (Spartina foliosa), at San Dieguito Lagoon in San Diego County for verification
(ESA 2017). At San Dieguito Lagoon, average pickleweed elevations (± one standard deviation) ranged
from 4.5 to 5.6 feet NAVD88, which falls in the mid marsh category as expected. Average cordgrass
elevations at San Dieguito (± one standard deviation) occurred from 3.5 to 3.9 feet NAVD88, which
falls in the low marsh category, again as expected. A brief survey (n = 5) of the fringing marsh around
Pond 20 indicated pickleweed occurring from 4.9 feet NAVD88 and up to a high of 7.5 feet NAVD88
in some locations. It is not uncommon for pickleweed to grow up into the transition zone.
Although every effort will be made during construction to meet the design target elevations, the actual
tidal range that occurs onsite post-construction will affect the specific elevations where different plants
may occur. Tidal range may vary based on currents, water salinity, soil conditions, algal growth, and
water clarity. Based on conceptual restoration designs, the vegetated salt marsh will consist of high,
mid, and low marsh. Intertidal mudflats occur within the range between low marsh and the subtidal
habitats and have no or very little vegetation. All of these habitats are considered wetlands and waters
of the U.S. under the CWA, as well as waters of the State under the California Coastal Act, and are
therefore proposed for mitigation credits. TABLE 6 (page 49) provides a summary of the tidal marsh
areas based on the South San Diego Bay Wetland Mitigation Bank 30% design.
The open channel and tidal marsh habitat areas created within the Bank Site will provide a number of
benefits for native plant and native and migratory wildlife species found within the vicinity of the project
area, as described below.
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4.5.1

Intertidal Vegetated Wetland (Salt Marsh)

This habitat type is completely absent within the berm of the Bank Site. These wetlands were not noted
in the baseline functional assessment for the Bank Site, but could be established onsite based on
adjacent restoration projects in the NWR. Salt Marsh (Pickleweed Mats) is a vegetation community
that occurs in the adjacent Nestor Creek and Otay River Tributary drainages.
Species such as cordgrass, saltwort (Batis maritima), saltgrass (Distichlis spicata), alkali heath
(Frankenia salina), and jaumea (Jaumea carnosa) will be planted. It is anticipated that pickleweed, a
pioneering species, will naturally recruit to supplement planted stock. The open channel area of the
site may provide habitat for foraging, and breeding for small fish and invertebrate species. Birds will
likely utilize the area for foraging, and may use the upland islands described in the bank design as a
loafing area or potentially for nesting. The most significant values generated from creating intertidal
vegetated wetlands will come from providing habitat for wetland species, water quality improvement,
tidal surge protection, and carbon sequestration.
4.5.2

Intertidal Mudflats

Presently, salt flat (Salt Panne) habitat exists onsite. However, it is not the same habitat type as
intertidal mudflats, as the current salt flat is too saline to support benthic invertebrates and is
hydrologically isolated from tidal flows. Benthic invertebrates are mud-burrowing species, such as
worms and mollusks, and include more mobile species such as epibenthic mollusk species and
crustaceans. It is anticipated that the new planned mudflat area will be colonized by benthic
invertebrates and used for foraging by shorebirds following excavation, and subsequent tidal flushing
and soil conditioning activities to reduce soil salinity (see Section 4.3.2). During high tide periods, it is
anticipated that fish will also have access to the mudflats for foraging purposes.
The open channel at the Bank Site will enable increased tidal flow. Ultimately, the mudflats will provide
foraging areas for both birds and fish, and support benthic invertebrates.
4.5.3

Subtidal Soft-Bottom/Open Water Eelgrass Habitat

The open water channel will provide foraging and hunting habitat for larger species, such as snowy
egrets (Egretta thula) and great blue heron (Ardea herodias), as well as providing access to areas of
mudflat for smaller species through the channel. The channel will also provide suitable habitat for
eelgrass. Eelgrass is a native species of seagrass that is designated as essential fish habitat and is
subject to federal and state regulatory protections. Eelgrass attracts small invertebrates that take
shelter in its leaves and fish feed on species that may attach to the eelgrass The presence of eelgrass
habitat is critical for a variety of different fish species for breeding, foraging, and shelter.
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The mitigation bank design will create eelgrass habitat. Eelgrass will be planted within the subtidal
portions of the open water channel. Because eelgrass has specific abiotic habitat requirements, such
as water depth, clarity, and temperature, nutrient availability, water circulation, and low sedimentation
rates, attention will be paid during the 60% design phase to ensure habitat quality supports eelgrass
success at the Bank Site. Additional hydrologic modeling and feasibility studies will be performed to
confirm the design will support the appropriate environmental conditions necessary for eelgrass
growth and establishment post-restoration at the acreages and tidal elevations specified.
4.5.4

Upland Transitional/Buffer Habitat

Upland transition zones reduce the impacts of edge effects, and allows for potential marsh migration
up-slope as sea level rises in the future. Buffer habitat also protects the marine resources from
anthropogenic impacts and provides shelter and passage for terrestrial animals during high tide
events. Upland transitional habitat supports and provides habitat to a variety of upland species
including insects, mammals and birds. Additionally, it provides habitat that, when mature, will attract
many native species which utilize this habitat for nesting, breeding, and foraging.
4.5.5

Special Status Species

The wetland and upland habitats that will be created at the Bank Site may provide attractive habitat
for special status species. TABLE 8 summarizes the potential for federal or state listed species to occur
on the site based on the Bank Site’s existing and future suitable onsite habitat.
4.5.6

Environmental Co-Benefits

In addition to the habitat benefits described above, restoration efforts at the site may also provide
several environmental co-benefits. The wetland creation project may increase carbon sequestration
potential of the Bank Site. Carbon sequestration is the process of capturing carbon dioxide from the
atmosphere, measured as a rate of carbon uptake per year (NOAA nd). In salt marshes, this
sequestration occurs when emergent tidal salt marsh vegetation absorbs carbon from the atmosphere
and fixes it within the marsh sediment as part of a metabolic process. Numerous studies have shown
that coastal salt marshes within the United States are some of the most effective carbon sequestration
habitat types (e.g., Mcleod et al. 2011; Laffoley and Grimsditch 2009; Nellemann et al. 2009).
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TABLE 8: SPECIAL STATUS SPECIES WITH POTENTIAL TO OCCUR ONSITE FOLLOWING BANK CONSTRUCTION
Species Name
Western Snowy Plover
(Charadrius alexandrinus
nivosus)

State
Threatened

Federal
None

Light-footed Ridgway’s Rail
(Rallus obsoletus)

Endangered

Endangered

California Least Tern
(Sterna antillarum browni)

Endangered

Endangered

Belding's savannah sparrow
(Passerculus sandwichensis
beldingi)
East Pacific green sea turtle
(Chelonia mydas)
Salt marsh bird's-beak
(Chloropyron maritimum
ssp. maritimum)

None

Endangered

None

Threatened

Endangered

Endangered

Suitable Habitat
Occurs on salt pond levees, sandy beaches,
and along the shores of large alkali water
bodies. Requires sandy or gravelly substrates
for nesting.
Found in coastal salt marshes and lagoons,
require shallow water and mudflats for
foraging, with adjacent higher vegetation for
cover during high water. Nests in the lower
littoral zone of coastal salt marshes where
dense stands of cordgrass are present.
Nests along the coast on bare or sparsely
vegetated flat substrates such as sandy
beaches, alkali flats, landfills, or paved areas.
Occurs in southern coastal salt marshes and
nests in the upper marsh zone or in non-tidal
marsh areas near tidal regions.
Occurs in open water and channels that
support eelgrass in south San Diego Bay.
Occurs in coastal dunes and saltmarshes in
San Diego Bay.

Coordination with ORERP and the NWR
Currently under design, the Otay River Floodplain Site of the ORERP shares the Bank Site’s northern
boundary and is located within the jurisdiction of the USFWS. As of April 2018, the Final Environmental
Impact Statement (EIS) is pending completion. Additionally, completion of 30% design drawings are
anticipated in mid-2018. As a result, preliminary hydrodynamic modeling and scour analysis for the
Bank Site including ORERP’s future conditions have not been completed, but will be performed during
subsequent design phases.
Early in the bank design process, preliminary coordination between the Port, the design team, and the
ORERP team led to selection of the breach location as shown in the current 30% design (FIGURE 13).
The chosen breach location connects to the Otay River Tributary at the Site’s northwest corner, thereby
minimizing overlap with the ORERP. The current breach design is detailed in APPENDIX M. Under the
current design paradigm, the Bank Site and the ORERP site share the Otay River and San Diego Bay
as a common water source; water from San Diego Bay and the Otay River will fork at the berm breach,
with flows entering the Bank Site to the south and the ORERP site to the north. However, the breach
design is currently under review and further coordination with Poseidon is required to finalize this
design component.

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
FINAL PROSPECTUS
APRIL 2018

PAGE 60

Current schedule projections indicate ORERP’s construction will begin in August 2018 and will precede
the mitigation bank construction by at least one year. The ORERP conceptual design includes removal
of the existing northern berm along the Otay River and the construction of a new berm along the Bank
Site’s northern boundary to maintain the Bank Site’s hydrological isolation during construction of both
projects. When both projects are completed, an upland berm will separate the two wetland areas. The
final treatment of the proposed berm is currently undetermined, but there is potential for removal by
excavation or natural erosive forces, which may result in contiguous wetland and/or transition zone
habitat between the combined projects. Additional coordination and analysis in subsequent design
phases will determine the solution and final design for the proposed berm.
To complete the tidal connection to San Diego Bay and establish marsh hydrology, some dredging will
be required outside of the Port parcel boundary. The 30% design shows an approximate 0.3-acre area
that will be dredged, graded, and restored. However, that reflects a preliminary design subject to
revision based upon forthcoming analysis and coordination. Additional coordination between ORERP,
the NWR, and the Bank will be required to address any potential impacts to existing or proposed
habitat.
Success Criteria and Monitoring
Success criteria (i.e., performance monitoring standards) are a way to measure progress toward an
ultimate restoration goal. EPW, the approved project functional assessment tool, will be used during
the design process to quantify the ecological function expected to be achieved post-restoration at the
Bank Site. This effectively sets a restoration goal that can serve as the basis for success criteria. The
Bank will use a variety of monitoring methods to evaluate success, but because restoration success
will be defined using EPW, performance metrics will focus primarily on functions assessed by EPW.
EPW-equivalent performance standards correlated to relevant USACE Universal Performance
Standards (UPS) (12505-SPD) have been provided to facilitate the use of the EPW method to conduct
annual monitoring to measure changes and quantify restoration success over time. Using EPW
functions as the basis of the Bank’s performance standards and monitoring method will allow the
Bank Sponsor and regulators to measure and demonstrate progress toward the restoration goals of
the Bank.
4.7.1

Performance Standards

The performance standards will cover each type of credit generated by the bank, including:
• Establishment of subtidal eelgrass habitat,
• Establishment of tidal and intertidal marsh wetland habitat; and
• Establishment of upland buffer/transitional habitat.
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TABLE 9 provides UPS and EPW-equivalent performance standards for tidal, intertidal, and upland

buffer/transitional habitat. TABLE 10 provides UPS and EPW-equivalent performance standards for
subtidal eelgrass habitat. The tables include the applicable UPS category number, along with the
project performance standard designation, and equivalent EPW indicator (FCI) scores (where relevant).
In the tables, “Year 1” refers to the end of the first year of monitoring, which translates to the end of
the growing season in the first year after plants are installed. “Year 2” is one year after “Year 1.” This
pattern repeats for the remaining monitoring years.
The tables indicate a five-year monitoring schedule, but if all performance standards for Year 5 are
met prior to the fifth year, all Bank credits could be released and monitoring could end earlier than
anticipated per the credit release criteria outlined in the Credit Release Schedule (see TABLE 14 in

SECTION 6).
4.7.2

Performance Monitoring

The Bank monitoring program is a means to assess whether the Bank is meeting the expected
performance standards within the performance monitoring period of five years post-construction. The
performance monitoring program will:
• Quantitatively measure function at the Bank using EPW on a year-to-year basis for five years;
and
• Guide adaptive management strategies if the Bank is not achieving its performance standards.
Baseline EPW assessments were conducted at the Bank Site in March 2017 to characterize existing
site ecological function (see Section 3.12). Post-restoration EPW scores will be assessed and applied
during the next design phase, which will identify the projected ecological function of the Bank Site
following restoration. Post-restoration function will be compared with current conditions to determine
the uplift, or gain in ecological function, generated by the project. Performance monitoring will be
closely linked with EPW assessments to ensure the Bank is meeting its ecological performance goals.
See APPENDIX K for a detailed overview of the EPW methodology and APPENDIX L for a summary of how
baseline EPW scores were assessed for the Bank Site.
TABLE 11 and TABLE 12 provide the monitoring parameters used to assess each performance standard

annually over the five-year performance monitoring period, as well as the methods used to complete
the assessment.
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TABLE 9: PERFORMANCE STANDARDS FOR ESTABLISHED TIDAL AND UPLAND BUFFER/TRANSITIONAL HABITAT WITHIN BANK SITE
1

2
3
4
5
6
7

Applicable
UPS
Categories
Physical-1
(UPS No.1)
Flora -1
(UPS No. 28)
Physical -3
(UPS No. 11),
Hydrologic -2
(UPS No. 14)

Physical -4
(UPS No. 11),
Hydrologic -3
(UPS No. 14)
Physical -5
(UPS No. 11),
Hydrologic -4
(UPS No. 14)
Physical -6
(UPS No. 11),
Hydrologic -5
(UPS No. 14)
Hydrologic -6
(UPS No. 13
open inlet)

Date:

Mitigation site name: South San Diego Bay Wetland Mitigation Bank
Reference site name: Pond 10A (remnant marsh)
Cowardin/HGM type: Estuarine Fringe
DA no.:
Habitat type: Tidal marsh (low, mid, and high), intertidal mudflat, and upland
Site coordinates:
buffer/transitional habitat
Center/1st endpoint:
Lat:
Lon:
Project manager:
Site coordinates:
2nd endpoint (if linear) Lat:
Lon:
Center/1st endpoint:
Lat: 32.586347⁰ Lon: -117.101884⁰
2nd endpoint (if linear) Lat:
Lon:
Mitigation objective(s) to improve: [X] habitat conservation/biodiversity; [ ] water storage/flow attenuation; [ ] water quality; [ ] target population of special status biota; [ ] specific aquatic resource function(s); [ ] other:
Mitigation type (select one): [ ] re-establishment; [X] establishment; [ ] rehabilitation; [ ] enhancement
If enhancement, indicate function(s) to be increased: function 1:
function 2 (if applicable):
function 3 (if applicable):
Primary type(s) of site treatment: [X] introduction of plant materials; [ ] invasive species control; [X] hydrological manipulation; [X] topographic/substrate manipulation
Aquatic resource type (select one): [ ] riverine; [ ] depressional wetland; [X] tidal wetland; [ ] slope wetland; [ ] other:
Performance standard categories (select all that apply): [X] physical; [X] hydrologic; [X] fauna; [X] flora; [ ] water quality (ecological)
Using selections from 2-6 above, insert applicable performance standards and targets from .12505.1-SPD Table of Uniform Performance Standards for Compensatory Mitigation Requirements into worksheet rows below. Add or remove
rows for any category, as needed.

Performance Standards
Ensure the upland buffer area and transition zone adjacent to the tidal wetland has at least 75% coverage of native vegetation and undisturbed soils throughout upland buffer area by
Year 5. EPW Indicators ‘Shoreline Bank Erosion Control,’ ‘Sediment Stabilization,’ and ‘Water Quality’ must each meet the FCI score shown in parentheses to meet the UPS-equivalent
percentage-based standard.

Targets (EPW-equivalent target FCI scores)
Year 1

Year 2

Year 3

Year 4

Year 5

<25%
(≥0.1)

25-50%
(≥0.3)

25-50%
(≥0.3)

51-75%
(≥0.5)

≥75%
(≥0.8)

Sediment surface elevations at the tidal marsh (Intertidal Mudflat Area):
Year 1: Post-construction topographic/hydrographic survey reflects sediment surface elevations with 4.0 acres of established unvegetated intertidal mudflat area as compared to the
pre-construction survey. Unvegetated intertidal area shall be defined as containing less than 10% coverage of vegetation and between the -0.4 feet and +2.9 feet NAVD88 elevations,
as based on tidal inundation frequency. Year 1 target reflects designed grade at implementation.

4.0
acres

4.0±
acres

4.0±
acres

1.4
acres

1.4±
acres

1.4±
acres

37.1
acres

37.1±
acres

37.1±
acres

20.6
acres

20.6±
acres

20.6±
acres

Years 3 and 5: Sediment surface elevation +2.9 feet contour within the tidal marsh is within 0.3 feet of the post-construction survey elevation. Year 3 and Year 5 targets assume some
level of variation in total area at designated elevation due to tidal fluctuations.
Sediment surface elevations within the tidal marsh (Low Marsh Area):
Year 1: Post-construction topographic/hydrographic survey reflects sediment surface elevations with 1.4 acres of established vegetated intertidal area in the open channel as compared
to the pre-construction survey. Vegetated intertidal area is defined as surfaces between the +2.9 feet and +4.1 feet NAVD88 elevations, as based on tidal inundation frequency.
Years 3 and 5: Sediment surface elevation +4.1 feet contour within the tidal marsh is within 0.4 feet of the post-construction survey elevation.
Sediment surface elevations within the tidal marsh (Mid Marsh Area):
Year 1: Post-construction topographic/hydrographic survey reflects sediment surface elevations with 37.1 acres of established vegetated intertidal area as compared to the preconstruction survey. Vegetated intertidal area is defined as surfaces between the +4.1 feet and +5.7 feet NAVD88 elevations, as based on tidal inundation frequency.
Years 3 and 5: Sediment surface elevation +5.7 feet contour within the tidal marsh is within 0.6 feet of the post-construction survey elevation.
Sediment surface elevations within the tidal marsh (High Marsh Area):
Year 1: Post-construction topographic/hydrographic survey reflects sediment surface elevations with 20.6 acres of established vegetated intertidal area as compared to the preconstruction survey. Vegetated intertidal area is defined as surfaces between the +5.7 feet and +6.6 feet NAVD88 elevations, as based on tidal inundation frequency.
Years 3 and 5: Sediment surface elevation +6.6 feet contour within the tidal marsh is within 0.7 feet of the post-construction survey elevation.
Post-construction water level survey (via tide gauge) conducted in Year 1 and Year 5 reflects an open channel tidal range of at least 80% of the tidal range of the open ocean reference
site.
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≥80%R

≥80%R
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Fauna -1
Intertidal mudflat infaunal community to be at least 75% of the values measured at a selected reference area (Pond 10A) by Year 5. Measures will include species richness and
(UPS No. 25,
abundance.
UPS No. 33)
Fauna -2
Presence of marine bird communities within the tidal marsh (i.e. low, mid, and high marsh combined) by Year 5. The EPW Indicator ‘Wildlife’ must meet the FCI score shown in
(UPS No. 12)
parentheses to meet the UPS-equivalent standard.
Fauna -3
Presence of marine fish communities within the tidal marsh (i.e. low, mid, and high marsh combined) by Year 5. The EPW Indicator ‘Fish (Tidal)’ must meet the FCI score shown in
(UPS No. 12)
parentheses to meet the UPS-equivalent standard.
Flora -2
At least 50% survivorship/establishment of native vegetation container plants.
(UPS No. 26)
Flora -3
The tidal marsh (i.e. low, mid, and high marsh combined) contains at least 75% coverage of native vegetation by Year 5. EPW Indicators ‘Shoreline Bank Erosion Control,’ ‘Sediment
(UPS No. 27)
Stabilization,’, and ‘Water Quality’ must each meet the FCI score shown in parentheses to meet the UPS-equivalent percentage-based standard.
Flora -4
The intertidal mudflat area contains less than 10% cover of non-native invasive plant species (rated as high on the Cal-IPC list) each year. EPW Indicators ‘Shoreline Bank Erosion
(UPS No. 29)
Control,’ ‘Sediment Stabilization,’ and ‘Water Quality’ must each meet the FCI score shown in parentheses to meet the UPS-equivalent percentage-based standard.
Flora -5
Target native species richness throughout tidal marsh (i.e. low, mid, and high marsh combined) is at least 75% of reference site (Pond 10A) by Year 5. EPW Indicators ‘Shoreline Bank
(UPS No. 31)
Erosion Control,’ ‘Sediment Stabilization,’ and ‘Water Quality’ must each meet the FCI score shown in parentheses to meet the UPS-equivalent percentage-based standard.
Notes:
“R” indicates comparison to reference site condition
Equivalent EPW target indicator scores are shown in parentheses where applicable
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≥10%R

≥30%R

≥50%R

≥60%R

≥75%R
Present
(≥0.8)
Present
(≥0.8)

≥50%
<25%
(≥0.1)
<10%
(≥0.1)
≥10%R
(≥0.1)

25-50%
(≥0.3)
<10%
(≥0.3)
≥30%R
(≥0.3)

25-50%
(≥0.3)
<10%
(≥0.3)
≥50%R
(≥0.3)

51-75%
(≥0.5)
<10%
(≥0.5)
≥60%R
(≥0.5)

≥75%
(≥0.8)
<10%
(≥0.8)
≥75%R
(≥0.8)
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TABLE 10: PERFORMANCE STANDARDS FOR ESTABLISHED SUBTIDAL HABITAT WITHIN BANK SITE
1

2
3
4
5
6
7

Date:

Mitigation site name: South San Diego Bay Wetland Mitigation Bank
Reference site name: Pond 10A (remnant marsh)
Cowardin/HGM type: Estuarine Fringe
DA no.:
Habitat type: Subtidal eelgrass bed habitat (subtidal habitat)
Site coordinates:
Site coordinates:
Center/1st endpoint:
Lat:
Lon:
Project manager:
2nd endpoint (if linear) Lat:
Lon:
Center/1st endpoint:
Lat: 32.586347⁰ Lon: -117.101884⁰
2nd endpoint (if linear) Lat:
Lon:
Mitigation objective(s) to improve: [X] habitat conservation/biodiversity; [ ] water storage/flow attenuation; [ ] water quality; [ ] target population of special status biota; [X] specific aquatic resource function(s); [ ] other:
Mitigation type (select one): [ ] re-establishment; [X] establishment; [ ] rehabilitation; [ ] enhancement
If enhancement, indicate function(s) to be increased: function 1:
function 2 (if applicable):
function 3 (if applicable):
Primary type(s) of site treatment: [X] introduction of plant materials; [ ] invasive species control; [ ] hydrological manipulation; [X] topographic/substrate manipulation
Aquatic resource type (select one): [ ] riverine; [ ] depressional wetland; [X] tidal wetland; [ ] slope wetland; [ ] other:
Performance standard categories (select all that apply): [X] physical; [ ] hydrologic; [ ] fauna; [X] flora; [ ] water quality (ecological)
Using selections from 2-6 above, insert applicable performance standards and targets from .12505.1-SPD Table of Uniform Performance Standards for Compensatory Mitigation Requirements into worksheet rows below. Add or remove rows
for any category, as needed.

Applicable UPS
Categories
Physical -2
(UPS No. 11),
Hydrologic -1
(UPS No. 14)

Performance Standards
Sediment surface elevations at the tidal marsh (Subtidal Habitat):
Year 1: Post-construction topographic/hydrographic survey reflects sediment surface elevations supporting 1.7 acres of established
subtidal area in the tidal marsh as compared to the pre-construction survey. Subtidal area is defined as surfaces below the -0.4 feet
NAVD88 elevation, as based on tidal inundation frequency.

Year 1

Year 2

1.7 acres

Targets
Year 3

Year 4

1.7± acres

Year 5

1.7± acres

Years 3 and 5: Sediment surface elevation -0.4 feet contour within the subtidal area is within 0.01 feet of the post-construction survey
elevation.

Physical -7
Channel is dominated by sandy silt to fine sand.
(UPS No.10)
Fauna -1
Subtidal habitat infaunal community to be at least 75% of the values measured at a selected reference area (Pond 10A) by Year 5.
(UPS No. 25, UPS No.
Measures will include species richness and abundance.
33)
Flora -6
Coverage of eelgrass within channel planting area is 100% by Year 5.
(UPS No. 27)
Flora -7
Density of eelgrass within channel planting area is 85% density of reference site by Year 5.
(UPS No. 27)
Notes:
“R” indicates comparison to reference site condition
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>50% sand

>50% sand

≥10%R

≥30%R

≥50%R

≥60%R

≥75%R

≥40%

≥85%

≥100%

≥100%

≥100%

≥20%R

≥70%R

≥85%R

≥85%R

≥85%R
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TABLE 11: PERFORMANCE MONITORING PARAMETERS FOR ESTABLISHED TIDAL AND UPLAND BUFFER/TRANSITIONAL HABITAT WITHIN BANK SITE
Number/Categories
Physical-1
(UPS No.1)
Flora -1
(UPS No. 28)
Physical -2, -3, -4, -5, -6
(UPS No. 11),
Hydrologic -1, -2, -3, -4, -5
(UPS No. 14)
Hydrologic -6
(UPS No. 13 open inlet)
Fauna -1
(UPS No. 25, UPS No. 33)

Monitoring Parameters
Coverage of native vegetation and soil
disturbance within the upland buffer area.

Vegetation cover surveys using the cover-class
transect method and EPW scoring.

Sediment surface elevations and tidally wetted
linear edge within tidal marsh.

Topographic/ hydrographic (sonar) surveys.

Tidal range of open channel.

Water level measurement via tide gauge.

Subtidal and intertidal infaunal species richness
and abundance.

Collect and analyze sediment cores; focus on all
life stages.
Incidental surveys when conducting all other
onsite data collection, and EPW scoring for
Wildlife Element.
Incidental surveys when conducting all other
onsite data collection, and EPW scoring for Fish
(Tidal).

Fauna -2
(UPS No. 12)

Presence of marine bird communities within the
open channel.

Fauna -3
(UPS No. 12)

Presence of marine fish communities within the
open channel.

Flora -2
(UPS No. 26)
Flora -3
(UPS No. 27)
Flora -4
(UPS No. 29)
Flora -5
(UPS No. 31)

Monitoring Methods

Survivorship of container plants.

Individual plant inventory.

Coverage of native vegetation survival within
the tidal marsh areas.
Coverage of non-native invasive vegetation
within the tidal marsh areas.

Vegetation cover surveys using the cover-class
transect method and EPW scoring.
Vegetation cover surveys using the cover-class
transect method and EPW scoring.
Vegetation cover surveys using the cover-class
transect method and EPW scoring.

Target species richness achieved.

TABLE 12: MONITORING PARAMETERS FOR ESTABLISHED SUBTIDAL HABITAT WITHIN BANK SITE
Number/Categories
Physical -7
(UPS No.10)
Flora -6
(UPS No. 27)
Flora -7
(UPS No. 27)
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Monitoring Parameters
Sediment grain size for channel.
Coverage of eelgrass within channel planting
area.
Density of eelgrass within channel planting
area.

Monitoring Methods
Collect bottom sediment surface grab samples
and tests in Year 2.
Diver-transect surveys or sonar survey
Diver-transect surveys or sonar survey
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Both EPW and a select set of UPS metrics require the use of a reference site. Reference sites allow for
assessment of performance in the context of the regional environment; some performance standards
are not realistically possible when considered in isolation due to abiotic factors (e.g., 70% coverage of
a planting area covered by eelgrass). However, taken in the context of a reference site that has the
best possible example of a particular performance standard, the designated performance standards
for the Bank become realistic. The reference site selected is Pond 10A, a tidal marsh site
geographically close to the Bank, is a former salt evaporation pond with restored tidal influence, and
shares key characteristics (e.g., habitat types, configuration, and general elevation range).
Pond 10A was assessed remotely to provide the benchmarks for the Bank Site baseline EPW scores.
During “Year 1” identical quantitative data will be taken at both the Bank Site and Pond 10A site.
Where UPS performance standards identify a reference site, the Bank Site’s data will be annually
compared to Pond 10A. Future performance monitoring efforts will utilize Pond 10A reference site data
collected either remotely or in situ depending on the availability of relevant information in Pond 10A
biological monitoring reports.
Success criteria will be assessed for five years after planting of all tidal marsh and upland habitats is
completed. The monitoring program is proposed to continue until all credits have been released.
The Bank performance monitoring program will establish fixed transects of sufficient replication in
each habitat type to assess the physical and biological characteristics of the Bank Site, as well as the
Pond 10A reference site. Monitoring will involve quantitative assessment of vegetation and fauna
along the established transects (e.g., quadrat or point sampling, depending on the performance
standard being monitored). Monitoring will take place at the same time and at the same intervals each
year throughout the monitoring period to ensure uniformity in reporting results. EPW scoring will be
based on the EPW Manual guidance and derive from the collected quantitative data (where relevant).
Year 1 data collection will be of the greatest importance as it will provide the baseline post-restoration
for the Bank. This is important because the Bank Site does not currently function as a wetland system,
so comparisons to this baseline will not be ecologically relevant for monitoring purposes, only
ecological uplift considerations. All progress in years following Year 1 will be compared to the Year 1
data for adaptive management purposes. Reporting for collected data will occur on an annual basis;
data collected, analyzed, and reported, would be used to adaptively manage the site to ensure the
Bank meets all performance standards as quickly as is feasible.
The proposed monitoring program would commence once all plant installation is complete. Monitoring
would continue until all performance standards are met, anticipated to be five years; however,
achievement of all performance standards may occur in fewer years depending on climactic conditions
and site management strategies.
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Long-Term Management
The Bank Sponsor anticipates habitats developed for the Bank may be self-sustaining once all
performance standards have been achieved. However, the Bank Site is located in a high-traffic urban
area and abuts housing developments. Depending on site conditions, long-term management
activities may be conducted following the monitoring period, and may include:
• Invasive species monitoring and removal;
• Periodic removal of trash blown or washed in from the adjacent Palm Avenue;
• Maintenance of site control measures (e.g., fencing to keep pedestrians and vehicles from
entering the site); and
• Restoration of any damage from management activities, human activities (e.g., illegal trespass),
and natural phenomenon (e.g., severe storms).
Preliminary hydrological analysis indicates the proposed tidal inlet location is not at risk of clogging
due to sedimentation from tidal flows over time. Likewise, the stormwater outfall located in the
southwest corner of the Bank Parcel outside of the berms is located approximately 1,200 feet south
of the proposed tidal inlet and is buffered by a wetland, unvegetated drainage feature, and the Otay
River Tributary. The Bank Sponsor therefore, does not anticipate the stormwater outfall will contribute
large volumes of sediment directly to the proposed tidal channel mouth.
A long-term monitoring plan incorporating these elements will be developed and submitted with the
Draft BEI for IRT member review and discussion.

5

SERVICE AREA AND MARKET ANALYSIS
Service Area Description

The Bank Site is located within the San Diego Hydrological Unit (HUC) 18070304. The South San Diego
Bay Wetland Mitigation Bank will serve customers with Section 404 impacts within the Service Area
shown in FIGURE 15. The Bank Sponsor proposes one service area for the South San Diego Bay Wetland
Mitigation Bank to provide compensatory mitigation to intertidal wetlands, salt marsh, and subtidal
eelgrass habitats throughout this service area, and the mitigation of freshwater wetland impacts on a
case-by-case basis. Inland mitigation options are limited by the availability of freshwater mitigation
banks and available land to conduct a suitable mitigation project for individual impacts. Allowing for
freshwater wetland credits on a case-by-case basis would expand the options for regulatory agencies
in an area that is lacking mitigation options.
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The landward boundary of both Service Areas will extend from San Diego through Orange County. The
Service Area for intertidal wetlands, saltmarsh, and eelgrass habitats contains nine 8-digit HUCs that
intersect the coastline between the Counties of San Diego and Orange:
South San Diego Bay Wetland Mitigation Bank Service Area – Primary (8-digit HUCs)
• 18070304: San Diego
• 18070305: Cottonwood-Tijuana
• 18070303: San Luis Rey-Escondido
• 18070302: Santa Margarita
• 18070301: Aliso-San Onofre
• 18070204: Newport Bay
• 18070203: Santa Ana
• 18070201: Seal Beach
• 18070106: San Gabriel (partial)
The size of the proposed mitigation bank, at approximately 80 acres, is relatively large and needs a
large service area to support its economic viability. Given regulatory support for restoring tidal wetland
habitat to the southern California coast, and with the understanding that the mitigation bank model
will allow for the funding of the project while also providing sorely-needed compensatory mitigation for
impacts slated throughout southern California, the Bank Sponsor suggests the proposed Service Area
is justified and will support a successful mitigation bank.
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FIGURE 15: PROPOSED SERVICE AREA
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Justification of the Service Area
The Bank Sponsor proposes the South San Diego Bay Wetland Mitigation Bank Service Area for
intertidal wetlands, salt marsh, and subtidal eelgrass habitats extend from the U.S.-Mexico border
through Orange County. The justification is grounded in ecological, economic, and regulatory bases.
The biotic and abiotic environments of the southern California coastal region are consistent across the
proposed Service Area, and ecological impacts of coastal wetlands are felt regionally. There is currently
a lack of available mitigation sites and credits to provide compensatory mitigation for impacts from
development projects throughout the proposed Service Area. This lack of mitigation options has
delayed many of these development projects, stymied environmental management, hindered smart
development, and stalled regional economic growth. Additionally, the proposed Service Area is sized
for the proposed mitigation bank to be economically viable. Following an initial market analysis, a
substantial proportion of the South San Diego Bay Wetland Mitigation Bank credit sales would
originate from Orange County rather than San Diego County or even entities located primarily along
San Diego Bay. Historically, mitigation was allowed across the proposed Service Area via permitteeresponsible projects, the most recent of which consisted of open-water marine impacts from the
Poseidon Desalination Facility that are being compensated by the ORERP, located in South San Diego
Bay. Impacts from the Poseidon Desalination Facility are located HUC 18070303, while the associated
mitigation is being completed in HUC 18070304. Both HUCs are located in the same ecoregion—the
Southern California Bight—and wetlands within these two HUCs share similar ecological functions and
values.
Below are detailed ecological, economic, and regulatory justifications to support the proposed Service
Area.
5.2.1

Ecological

Tidal and subtidal wetlands are coastal habitats that serve as fish nurseries, and feeding and breeding
sites for a variety of coastal animals, including invertebrates, shorebirds, and terrestrial and marine
mammals. Because ecological function represented by impacts to tidal and subtidal wetlands are felt
regionally (Worm et al. 2006, Barbier et al. 2011), tidal wetland mitigation can adequately compensate
for impacts at a regional scale. Tidal wetlands were historically located all along the coastal Southern
California Bight; however, today tidal wetlands are incredibly rare habitat types, and federal and state
resource agencies have made conservation and restoration of existing tidal wetlands a top priority.
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Within the proposed Service Area, coastal wetland habitats are distributed in varying patterns and at
different scales in relation to topography and watershed processes. Coastal wetland habitat in San
Diego Bay has direct hydrological connections with freshwater systems upstream, the Bay
downstream, and the open ocean. San Diego Bay’s tidal wetlands provide many of the same ecological
functions and benefits provided by wetlands captured within the proposed Service Area, including
surface-water storage, flood-water protection, nutrient transformation and cycling, water quality
maintenance, aquatic productivity, shoreline stabilization, and wildlife habitat (Tiner et al. 2002).
Subtidal habitats support a variety of bird and fish populations. The vegetated shallow subtidal
habitats found within the boundaries of South San Diego Bay are supported by beds of eelgrass, a
critical and productive structural component of benthic habitat. Eelgrass habitats rank among the
most productive habitats in the ocean. Within the proposed Service Area, subtidal eelgrass habitats
vary in distribution and abundance from season to season, primarily due to changes in depth,
sediment grain size, nutrients, light levels, temperature, and salinity.
Eelgrass is a perennial flower species, and can grow and spread by both vegetative growth and seed
germination. Eelgrass pollen can spread both on the surface of the water and underwater, born by
ocean currents and wind (Newport Bay Conservancy nd).The general ocean current flow patterns
observed in San Diego Bay indicate eelgrass can germinate and spread within and beyond the
boundaries of the Bay. A critical process in flushing San Diego Bay of its water is the process by which
Bay water is mixed with the ocean.
Coastal wetlands exist at the boundary between terrestrial and marine ecosystems. The ecological
rational for the proposed Service Area is therefore presented in terms of both marine and terrestrial
systems, and is focused on:
• Physical characteristics shared among terrestrial watersheds included in the proposed Service
Area;
• Connectivity established by ocean currents that creates an interconnected ecoregion within the
marine habitats included in the proposed Service Area; and
• Biological interconnection between terrestrial and marine habitats within the proposed Service
Area.
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5.2.1.1 TERRESTRIAL
The 8-digit HUCs that comprise the proposed Service Area share similar climate, soils, topography,
plant communities, wildlife, special status species, and critical habitat. In addition, they share similar
physical environmental concerns, such as surface water quality degradation, channel bed and
shoreline erosion, habitat loss, increased prevalence of invasive species, and human population
growth and development expansion. The watersheds are hydrologically similar as well, with the
majority flowing east-to-west into lagoons, estuaries, or channelized water outlets along the Southern
California coast.
The terrestrial environment remains relatively consistent throughout the proposed Service Area,
providing comparable functions and services to coastal wetlands. While forcing functions, like landuse, may vary somewhat throughout the proposed Service Area, other controls, such as climate,
coastal habitat, topography and geology, hydrology and soils remain constant. These factors define
the terrestrial environment in the proposed Service Area and are described below.
Climate
Climate is consistent across the proposed Service Area. Temperatures trend toward uniformity from
day to day and season to season (Climate of California 2017). Summers are generally warm and dry,
and occasionally moist air drifts northward from the Gulf of California, resulting in scattered heavy
showers over the mountainous portions of the proposed Service Area. In winter, the proposed Service
Area experiences most of its yearly precipitation, with Pacific storms producing widespread rain at low
elevations.
Coastal Habitat Types
The coastal habitat landscape in the proposed Service Area is homogeneous and encompasses
intertidal flats, vegetative wetlands, salt flats, subtidal waters, and open water (Grossinger et al. 2011).
Although these habitats are distributed in varying mosaics and at different scales along the coast in
relation to topography and watershed processes, they collectively provide similar ecological functions
and services to the terrestrial species that inhabit the areas.
Topography and Geologic History
In the proposed Service Area, geologic history creates distinct topographic features that influence
coastal wetlands and make the area unique through the creation of identifiable, repeating patterns in
ecosystem structure and function. For example, the coastal mountain ranges, which include two
geomorphic provinces, the Transverse Ranges and the Peninsular Ranges, form a natural
amphitheater to the coastline and provide a distinctive setting for watersheds and wetlands (McGinnis
et al. 2017). Coastal wetlands throughout the proposed Service Area form at the mouth of the rivers
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and major streams that run down these mountain ranges and eventually empty into the ocean. The
comparable ecosystem structure attributed to topographic and geologic features suggest little regional
variations in ecosystem function in the proposed Service Area.
Hydrology
Sprawling urban development throughout the proposed Service Area has shaped its hydrologic system.
In the 24 major drainage systems within the Southern California Bight, 53% of the drainage area is
controlled by major water retention structures, such as dams and reservoirs (Brownlie and Taylor
1981). These flood control projects allowed urban and agricultural development to expand, but also
led to comprehensive changes in quantity and timing of stream flows and sediment transport to the
coastal wetlands in the proposed Service Area.
Land Uses
As introduced above, land uses including concentrated urban areas along the coast and agricultural
and rural uses upstream are consistent throughout the proposed Service Area. Upstream agricultural
and rural land uses can impact local watersheds and have implications on storm water run-off and
water quality for the wetlands that lie at the bottom of adjacent watershed. Land use is a crucial factor
and any regional variation could affect ecological processes, such as water flow, nutrient recycling,
and food chain balance. The coastal wetlands across the proposed Service Area provide the same
ecological functions and services, including flood control, water quality maintenance, erosion control,
and recreation, in response to these shared land use patterns.
5.2.1.2 MARINE
The proposed Service Area extends through approximately half of the Southern California Bight, a welldefined and widely-accepted marine ecoregion that encompasses the southern Californian coastline
from Point Conception to the U.S.-Mexico border (Spalding et al. 2007). Spalding et al. (2007) define
ecoregions as “areas of relatively homogenous species composition, clearly distinct from adjacent
systems.” The Southern California Bight marine ecoregion boundary was drawn based on an extensive
biogeographical analysis that incorporated similarities in species ranges, dominant habitat types,
currents, ocean temperatures, and geomorphological features. Within this ecoregion, currents run
north along the coastline from San Diego, providing connectivity between waters that originate in San
Diego Bay with coastal waters along the Orange County coastline (Browne 1994; FIGURE 16). The
distribution of fish species and migratory birds reflects the uniformity and connectivity of the marine
environment and are described below.
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FIGURE 16: CHARACTERISTIC OCEANIC CIRCULATION PATTER IN THE SOUTHERN CALIFORNIA BIGHT (BROWNE
1994)

Recreational and Commercial Fish Species
The coastal wetlands and subtidal areas within the proposed Service Area support unique fish
assemblages that rely on the consistency and connectivity of ecosystem services throughout the
ecoregion to survive (Horn and Allen 1985). Subtidal eelgrass beds are a component of this
interconnected food web and support species within a variety of trophic levels. For example,
invertebrates that grow on eelgrass provide both primary and secondary productivity for consumption
by larval and juvenile fish. Much of the eelgrass primary productivity enters the food web as detritus—
sediments. Eelgrass beds are loaded with detrital leaves, rhizomes, and nutrients that fuel infaunal
invertebrates, which in turn provide food for fishes. Fish use eelgrass beds to escape from predators,
as a food source, and as a nursery. Fish lay their eggs on the eelgrass blades and the hatched larvae
and juveniles eventually utilize the shelter provided to hide and feed (San Diego Bay INRMP 2013).
Despite the lack of commercial fish species within these coastal wetlands, except for the California
halibut (Paralichthys californicus), which uses shallow, protected waters as a nursery throughout the
proposed Service Area (Haaker 1975; Kramer 1990), ichthyoplankton, or the eggs and larvae of fish,
and lower trophic level species are abundant (Nordby 1982). These species, often referred to as forage
species, serve as a food source for other economic fish species and depend on ocean circulation and
the connectivity of environments within the coastal wetlands throughout this ecoregion to fulfill all life
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stages. For example, in the North and South Ecoregions of San Diego Bay, wetlands are dominated by
juvenile forage species that use the wetlands as a nursery habitat. These forage species are typically
pelagic as adults, indicating connectivity between juvenile populations in the Bay and adult
populations in nearshore open waters throughout the Southern California Bight (Williams et al. 2016).
These critical pelagic fish are central to the food web and prompt “the continued importance of San
Diego Bay as a nursery area for bay, estuarine, and nearshore species” (Williams et al. 2016).
Several seasonally migratory native species move into coastal wetlands and utilize them for feeding,
spawning, or as a nursery ground. Two such species are topsmelt and the flathead grey mullet (Mugil
cephalus). Both are food fish species found in South San Diego Bay as well as in most southern
California estuaries (Gibson and Barnes 2002; West and Zedler 2000), and their populations move
seasonally between San Diego Bay wetland habitats and open coastal wetland habitats. Topsmelt are
prominent within shallow littoral zones of tidal marsh habitats (Allen 1982; Rountree and Able 1992)
and their populations make seasonal migrations to sea or to other coastal lagoons (Rosecchi and
Crivelli 1995). The flathead grey mullet migrates seasonally from estuarine waters to deep, offshore
waters to spawn. Larvae and pre-juveniles then migrate inshore to estuaries where they inhabit the
intertidal zone (Mahmoudi 2000).
Migratory Birds
Coastal wetlands within the proposed Service Area provide uniform ecosystem function and services
to migratory birds as critical stopover habitat and nesting sites. One such species, the elegant tern, is
a coastal tern species considered “near threatened” due to its narrow breeding range (Aguilar and
Horn 2016). Residing within the Southern California Bight ecoregion, several nesting populations can
be found in San Diego Bay, Bolsa Chica Ecological Reserve, and Los Angeles Harbor. A recent study
found no genetic difference between elegant tern populations that nest in the Bolsa Chica Ecological
Reserve, the South San Diego Bay NWR complex, and Isla Rosa in Mexico, suggesting the populations
migrate and interbreed across the region (Aguilar and Horn 2016). Additionally, the southern California
populations continue to increase in size, indicating individuals migrate from one habitat to another to
better persist during regional disturbances. Another critical species found throughout the service area
is Pacific coast population of the western snowy plover. The snowy plover has a breeding range that
extends along all coastal wetlands of southern California and has been shown to display breeding site
fidelity within the proposed Service Area (USFWS 2000).
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5.2.2

Economic

The proposed Service Area includes large coastal population centers, such as San Diego, Oceanside,
Carlsbad, coastal Orange County, Long Beach, and Los Angeles, which have collectively been growing
at 1% per year on average since 2000 (First Tuesday 2017). While most of the San Diego 8-digit HUC’s
coastal areas are developed, limiting demand for tidal wetland credits in the immediate vicinity of the
Bank, northern coastal San Diego County and Orange County both boast miles of undeveloped coastal
shoreline. These areas will drive credit demand through increasing density over time and through
regular estuary, lagoon, and river mouth maintenance activities that produce temporary wetland
impacts.
In addition, there is a lack of available land to support tidal and subtidal wetland permittee-responsible
compensatory mitigation projects within the proposed Service Area. Many entities within the proposed
Service Area who are interested in purchasing credits from the Bank have expressed difficulty in
finding adequate mitigation opportunities. The lack of available credits and mitigation lands within
their jurisdictions have required them to make changes to project scopes that would have provided a
net environmental benefit, such as dredging to clear lagoon tidal inlets, to reduce mitigation
compliance requirements. There are currently no approved and operational banks located within the
proposed Service Area that can provide credits for impacts to tidal and subtidal wetlands to private
and public entities, exacerbating the problem for those entities in need of compensatory mitigation.
Credits provided by the South San Diego Bay Wetland Mitigation Bank will allow these beneficial
environmental projects to be completed while allowing entities to satisfy mitigation requirements
appropriately.
USACE’s Regulatory In-Lieu Fee (ILF) and Bank Information Tracking System (RIBITS) database shows
only five banks located within the Southern California Bight that offer coastal marine resource credits
(TABLE 13). San Diego Bay’s single operating tidal wetland bank, the Navy Eelgrass Bank, only
compensates for Navy-driven impacts. Two banks are pending acceptance in Long Beach: the Colorado
Lagoon Mitigation Bank, sponsored by the City of Long Beach, and the Upper Los Cerritos Wetland
Mitigation Bank, sponsored by Synergy Oil and Gas. The Colorado Lagoon Mitigation Bank, a singleclient bank developed exclusively for use by the City of Long Beach, is close to approval; its Prospectus
has been approved and the Banking Instrument was submitted to the IRT in 2016. The Upper Los
Cerritos Wetland Mitigation Bank Prospectus was approved in late 2016 and it is unknown when the
Banking Instrument will be approved. According to its Prospectus, the Upper Los Cerritos Wetland
Mitigation Bank will provide credits for commercial sale.
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TABLE 13: SOUTHERN CALIFORNIA COASTAL RESOURCE MITIGATION BANKS (RIBITS 2017)
Location
Los Angeles
Long Beach

Long Beach
Long Beach

Bank Name
Port of Los
Angeles
Mitigation Bank
Colorado
Lagoon
Mitigation Bank

Bank Sponsor
Port of Los
Angeles

Clientele
SingleClient

City of Long Beach
Tidelands Capital
Improvement
Division

SingleClient

Upper Los
Cerritos Wetland
Mitigation Bank
Anaheim Bay

Synergy Oil and
Gas, LLC

Public
and
Private
SingleClient
SingleClient

Huntington
Beach

Huntington
Beach
Mitigation Bank
(Talbert Marsh)

San Diego

San Diego Bay
Eelgrass
Mitigation Bank

Port of Long
Beach
MOA with CCC,
City of Huntington
Beach, HBWC,
CalTrans, USFWS,
Orange County,
and CDFW
U.S. Navy

SingleClient

Credit Types
Tidal wetlands
Eelgrass beds
Artificial reefs
Subtidal Soft-Bottom
Subtidal Eelgrass
Intertidal Marine Habitat
Upland Transitional
Buffer
Coastal Salt Marsh
Transitional Wetland
Upland Scrub Buffer
Intertidal Wetlands
Subtidal Wetlands
Wetlands
Sand Dunes
Deep Water

Bank Status
Pending

Subtidal Eelgrass Beds

Operating

Pending

Pending
Sold Out
Sold Out

Southern California federal and state resource agencies, recognizing the lack of available adequate
mitigation, have begun developing a regional ILF program through the Southern California Wetlands
Recovery Project (SCWRP) to relieve demand from public entities (USACE 2012). However, the ILF
program will not satisfy private sector demand, and USACE mitigation guidance prioritizes the
purchase of mitigation banking credits for compensatory mitigation over utilizing an ILF program (73
FR 19670 §332.3(b)).
A San Diego County-only Service Area would restrict the market to a coastal area that is largely already
built out, with few coastal wetlands left to be impacted by a development or maintenance project. The
proposed Service Area would serve some of Orange County’s heavily managed natural coastal areas,
such as Dana Point, San Clemente, Newport Bay, Huntington Beach, and Irvine. If the Service Area is
too restricted then the number of projects to which the South San Diego Bay Wetland Mitigation Bank
could supply will be significantly reduced, putting at risk the viability of the bank development project.
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5.2.3

Regional Regulatory Precedents

There is regional precedent for resource agencies approving mitigation projects in locations outside of
the watershed where the impact originated. The Port of Los Angeles mitigated for an extensive
expansion project by restoring Batiquitos Lagoon in San Diego County, a project located six HUC-8
watersheds away from the original impact, but within the same Southern California Bight ecoregion.
Additionally, their proposed Umbrella Mitigation Banking Instrument, currently under IRT review,
proposes a service area that begins in Los Angeles and extends through San Diego County to the
Mexican border, and alterations to the service area have not been requested so far throughout the
multi-year and ongoing review process (K. Prickett, Port of Los Angeles, personal communication).
Marine impacts stemming from construction and operation of the Poseidon Desalination Facility,
located in an open coastal area of Carlsbad, is being mitigated with a tidal wetland restoration project
located in South San Diego Bay. Lastly, the regional ILF program currently in development by the
USACE and other key resource agencies comprises the entirety of the Southern California Bight (USACE
2012).

6

BANK CREDITING AND CREDIT TRANSFERS

The South San Diego Bay Wetland Mitigation Bank will restore a diverse and highly functioning tidal
marsh complex to the historic Otay River Estuary in South San Diego Bay. Creation activities will be
performed to generate approximately 76.48 wetland mitigation credits for tidal wetland and upland
buffer habitats, as described in SECTION 4. Credit generation for Section 404 Waters of the U.S. and
California Coastal Act/Porter-Cologne Water Quality Control Act Waters of the State wetland habitat is
presented in TABLE 14 on a per-acre basis, released according the schedule outlined in TABLE 15. These
quantities are based on the project’s 30% design, anticipated SLR, the results of a wetland delineation
and jurisdictional determination in process for the Bank Site, and baseline wetland functional
assessment results, and will likely be refined following additional coordination with the ORERP team
and input from the IRT.
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TABLE 14: PROPOSED CREDITING SUMMARY FOR SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
Proposed Ratio

Acres Created

Proposed Credits
Waters of the U.S. and
State

1:1

1.68

1.68

Created Intertidal Marsh
Habitat
Includes intertidal mudflat,
low-, mid-, and high marsh
habitats, converted from
non-tidal upland via
grading

1:1

Mudflat = 4.00
Low Marsh = 1.43
Mid Marsh = 37.10
High Marsh = 20.63
Total = 63.16

63.16

Created Upland Buffer
Includes transition zone
and upland habitats,
converted from
unproductive upland via
placed fill and planting

1:1

Transition Zone = 3.81
Upland Buffer = 7.83
Total = 11.64

11.64

76.48

76.48

Credit Type
Created Subtidal Eelgrass
Habitat
Includes subtidal eelgrass
habitat, converted from
non-tidal upland via fill
removal and excavation of
tidal channel

Total
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TABLE 15: ANTICIPATED CREDIT RELEASE SCHEDULE FOR WATERS OF THE U.S. (2017 BEI TEMPLATE)
Credit Release
Number

Credits
Released

1

11.47
(15%)

Upon Date of Bank Establishment and successful completion of
pre-release items.

2

19.12
(25%)

Bank Sponsor has submitted as-built drawings to USACE and EPA1
Credit Release 1 has occurred

11.47
(15%)

Bank Sponsor has submitted the annual report
Attainment of Year 2 Performance Standards
Credit Release 2 has occurred
A minimum of two years of monitoring have been conducted since
all requirements for Credit Release 2 have been met

11.47
(15%)

Bank Sponsor has submitted annual report
Attainment of Year 3 Performance Standards
Credit Release 3 has occurred
A minimum of one year of monitoring has been conducted since all
requirements for Credit Release 3 have been met

11.47
(15%)

Bank Sponsor has submitted annual report
Attainment of Year 4 Performance Standards
Submission of aquatic resources delineation on Bank Site
Credit Release 4 has occurred
A minimum of one year of monitoring has been conducted since all
requirements for Credit Release 4 have been met

11.48
(remaining
credits)

Bank Sponsor has submitted annual report, including the final
Monitoring Report
Attainment of Final Performance Standards
Credit Release 5 has occurred
A minimum of one year of monitoring has been conducted since all
requirements for Credit Release 5 have been met

3

4

5

6

76.48
(100%)

Credit Release Criteria

All credits released

1

As-built drawings of the Bank Site, with accurate maps of the established, enhanced, and/or restored Waters of the
U.S. to the USACE and EPA no later than 90 calendar days following completion of construction associated with the
establishment, restoration, and/or enhancement of the Waters of the U.S. on the Bank Site.
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APPENDIX A:
USACE GUIDE TO PROSPECTUS
CHECKLIST
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Checklist
Prospectus for Mitigation Banks
[Revised September 2010 by the Multi-Agency Product Delivery Team]
Please refer to the Cover Sheet, revised September 2010, for information and instructions
related to the submission requirements for a mitigation bank proposal. 1 Please provide
the following information and a copy of this checklist with the submittal of a Prospectus:
;

Proposed Bank Name - Use a short name based on a geographic feature if
possible and include “Mitigation Bank” in the name; 2

;

Bank contacts – Include the name, address, phone, fax, and email for: Bank
Sponsor, Property Owner, Consultants, etc;

;

General location map and address of the proposed Bank Property;

;

Accurate current map of the proposed Bank Property on a 7.5-minute USGS map
showing proposed boundaries of the mitigation bank;

;

Color aerial photographs that reflect current conditions proposed Bank Property
and surrounding properties. Briefly discuss compatibility of proposed mitigation
bank with adjacent property land uses including known present and proposed
zoning designations;

;

Description of how the mitigation bank will be established and operated,
including the proposed ownership arrangements and long-term management
strategy, and any phases planned [include description of phases, boundaries,
target habitat/species, and the number of credits associated with each phase];

;

Qualifications of the Bank Sponsor to successfully complete the type(s) of
mitigation project(s) proposed, including information describing any similar
activities by the Bank Sponsor;

;

[USACE District to include the appropriate language: Approved or

1

Additional information may be requested to deem the prospectus complete.

2

A name change may be requested if the proposed bank name is already being used.

preliminary3] jurisdictional determination (JD) of on-site wetlands and other
waters of the U.S;
;

Preliminary Biological Resources Survey(s) - This section should describe the
biotic and abiotic baseline of the proposed Bank Property and should include
descriptions of the following, with maps: a) Bank geographic location and
features, including topography, hydrology, soils, and vegetation; b) current
functions and services of aquatic resources; c) inventory of all biological
resources, including description of vegetation communities and a complete plant
species list, presence of federally threatened or endangered species, and/or their
habitats, as determined by protocol surveys or other appropriate survey
methodology, state-listed threatened and endangered species and other species of
special concern, other wildlife species that may be present, and presence of nonnative species; and d) past and present land uses, including grazing practices;

;

Map of the proposed mitigation bank service area(s), description of the general
need for the mitigation bank and basis for such determination;

;

A map depicting other conserved lands in the vicinity of the proposed Bank
Property;

;

Bank Objectives/Conceptual Plan - This document describes the objectives of the
mitigation bank and activities and methods for establishing, restoring,
rehabilitating and/or preserving wetlands and other waters of the U.S. and habitat
for federal and state listed species. Include maps detailing the anticipated
location, acreages, and credits of wetlands and other waters of the U.S., habitat for
federal and state listed species. The plan should detail anticipated increases in
__________________________
3

[USACE District to include, depending on the USACE District’s requirement for an approved

vs. a preliminary JD: A preliminary JD can only be used to determine that wetlands or other
water bodies that exist on a particular site “may be” jurisdictional waters of the United States. For
the purposes of this document, a preliminary JD is one done in accordance with the requirements
of USACE Regulatory Guidance Letter 08-02.]

functions and services of existing aquatic resources and their corresponding effect
within the watershed (i.e., habitat diversity and connectivity, floodplain
management, or other landscape scale functions). Describe ecological suitability
of the site to achieve the objectives of the mitigation bank (i.e.,
watershed/hydrology analysis, soils, topography, compatibility with adjacent land
uses, watershed management plans). If a restoration site, should include historic
aerial photographs and/or historic topographic maps, if available. Include
proposed Performance Standards and monitoring methods for assessing how the
objectives of the mitigation bank will be met;
;

Explain how the proposed bank would contribute to connectivity and ecosystem
function. Also discuss potential conflicts and compatibility with any conservation
plans, CDFG conceptual area plans, or other land use plans, policies, or
regulations;

;

Real Estate Records and Assurances:
;

Current (within one year of submittal) Preliminary Title Report indicating
any easements or other encumbrances and a figure depicting all relevant
property lines, easements, dedications, etc. on the proposed Bank
Property. Note: any liens and easements on the proposed Bank Property
that may affect a mitigation bank’s viability will need to be resolved
before a mitigation bank can be approved. Provide a property assessment
that summarizes and explains each recorded or unrecorded lien or
encumbrance on, or interest in, the proposed Bank Property, including,
without limitation, each exception listed in the Preliminary Title Report
and describing the manner in which each encumbrance may affect the
mitigation bank’s operation or habitat services;

;

Assurance of sufficient water rights to support the long-term sustainability
of the mitigation bank;

;

Provide details including ownership information on interest of surface and
sub-surface mineral rights;

;

Identification and description of access to the proposed Bank Property;

;

An affirmative statement that a conservation easement covering the

proposed Bank Property in perpetuity or fee title transfer of the proposed
Bank Property to a specified and approved grantee will occur as part of the
mitigation bank establishment. Include number of acres of the proposed
Bank Property, excluding any easement areas that allow uses incompatible
with conservation. Note: Pursuant to California Civil Code Section 815
and Government Code Section 65965, only certain entities may be
approved to hold an interest in mitigation lands. CDFG Regional offices
can provide information related to these statutory requirements.
;

Has the proposed Bank Property been:
o Used as mitigation for a previous project(s);
o Already designated or dedicated for passive park or open space use,
where that use is generally compatible with sustaining biological
values;
o Designated for purposes which are inconsistent with habitat
preservation (i.e., lands purchased for roads, landfills, etc.); and
o Acquired by a public entity (e.g., with State Bond Act funds) or
provided to a jurisdiction for park or natural open space purposes.
This criterion excludes land purchased by state and local agencies
specifically for the purposes of mitigation or mitigation banking
assuming the funding source is appropriate;

;

Any other restrictions on the proposed Bank Property;

;

Details regarding public funding received (if applicable) for restoration,
acquisition or other purposes on all or a portion of the proposed Bank Property
(e.g., funding source, amount received, purpose, number of acres affected by each
purpose, etc.); and

;

A list of federal, state, and local permits required for construction and operation
of the mitigation bank.
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Port of San Diego Mitigation/Restoration Projects
SOUTH SAN DIEGO BAY WETLAND RESTORATION PROJECT (COMPLETED 2011)

Photo Courtesy of: Dale Frost
(https://www.portofsandiego.org/environment/2507-san-diegobay-habitat-restoration-celebrated.html)

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
APPENDIX E- COMPLETED PORT OF SAN DIEGO RESTORATION PROJECTS
NOVEMBER 2017

Source: https://www.portofsandiego.org/environment/2260port-federal-agencies-celebrate-start-of-major-restoration-ofsouth-san-diego-bay.html
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D STREET HABITAT RESTORATION TO BENEFIT THE CALIFORNIA LEAST LERN & WESTERN SNOWY PLOVER (COMPLETED 2012)

Photo Courtesy of: Eileen Maher
(https://www.portofsandiego.org/?start=688)

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
APPENDIX E- COMPLETED PORT OF SAN DIEGO RESTORATION PROJECTS
NOVEMBER 2017

Photo Courtesy of: Eileen Maher
Source: (https://www.portofsandiego.org/environment/2413volunteers-sought-for-habitat-restoration-project.html)
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TELEGRAPH CREEK MARSH AND CHULA VISTA WILDLIFE RESERVE ENHANCEMENT PROJECT (COMPLETED 2008)

Photo Courtesy of: Eileen Maher
Source: (https://www.portofsandiego.org/environment/2386progress-underway-at-chula-vista-wildlife-reserve-restorationproject.html)

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
APPENDIX E- COMPLETED PORT OF SAN DIEGO RESTORATION PROJECTS
NOVEMBER 2017

Photo Courtesy of: Eileen Maher
Source: (https://www.portofsandiego.org/environment/2252groundbreaking-set-for-september-23-for-major-wildlife-andshorebirds-restoration-project.html)
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EMORY COVE SHORELINE ENHACEMENT PROJECT (COMPLETED 2011)

Photo Courtesy of: USFWS/Carolyn Lieberman
Source:
(https://www.fws.gov/FieldNotes/regmap.cfm?arskey=31462)

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
APPENDIX E- COMPLETED PORT OF SAN DIEGO RESTORATION PROJECTS
NOVEMBER 2017

Photo Courtesy of: Eileen Maher
Source: (https://s3.amazonaws.com/sitesusa/wpcontent/uploads/sites/502/2016/07/maher_10_12_12_Maher__Port_of_San_Diego_-_Restoration_South_BayPIANIC_conference_Oct-2012.pdf)
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Chicago Title Company
2365 Northside Drive, Suite 600, San Diego, CA 92108
Phone: (619) 521-3500 ● Fax: (619) 521-3608

Issuing Policies of Chicago Title Insurance Company
ORDER NO.: 00084416-993-SD2-CFU

Escrow/Customer Phone: (619) 521-3500

Port of San Diego
3165 Pacific Highway
San Diego, CA 92101
ATTN: Brent Eastty
Email: beastty@portofsandiego.org
Ref:
PROPERTY:

Title Officer: Ken Cyr & Mark Franklin
Title Officer Phone: (619) 521-3673
Title Officer Fax: (619) 521-3608
Title Officer Email: TeamCyrFranklin@ctt.com

POND 20 / VACANT LAND, SAN DIEGO, CA

PRELIMINARY REPORT
In response to the application for a policy of title insurance referenced herein, Chicago Title Company hereby reports that it
is prepared to issue, or cause to be issued, as of the date hereof, a policy or policies of title insurance describing the land and
the estate or interest therein hereinafter set forth, insuring against loss which may be sustained by reason of any defect, lien
or encumbrance not shown or referred to as an exception herein or not excluded from coverage pursuant to the printed
Schedules, Conditions and Stipulations or Conditions of said policy forms.
The printed Exceptions and Exclusions from the coverage and Limitations on Covered Risks of said policy or policies are set
forth in Attachment One. The policy to be issued may contain an arbitration clause. When the Amount of Insurance is less
than that set forth in the arbitration clause, all arbitrable matters shall be arbitrated at the option of either the Company or
the Insured as the exclusive remedy of the parties. Limitations on Covered Risks applicable to the CLTA and ALTA
Homeowner’s Policies of Title Insurance which establish a Deductible Amount and a Maximum Dollar Limit of Liability for
certain coverages are also set forth in Attachment One. Copies of the policy forms should be read. They are available from
the office which issued this report.
This report (and any supplements or amendments hereto) is issued solely for the purpose of facilitating the issuance of a
policy of title insurance and no liability is assumed hereby. If it is desired that liability be assumed prior to the issuance of a
policy of title insurance, a Binder or Commitment should be requested.
The policy(s) of title insurance to be issued hereunder will be policy(s) of Chicago Title Insurance Company, a Florida
corporation.
Please read the exceptions shown or referred to herein and the exceptions and exclusions set forth in Attachment One of
this report carefully. The exceptions and exclusions are meant to provide you with notice of matters which are not covered
under the terms of the title insurance policy and should be carefully considered.
It is important to note that this preliminary report is not a written representation as to the condition of title and may not
list all liens, defects and encumbrances affecting title to the land.
Chicago Title Company

By:
Authorized Signature

CLTA Preliminary Report Form – Modified (11/17/06)
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Chicago Title Company
2365 Northside Drive, Suite 600, San Diego, CA 92108
Phone: (619) 521-3500 ● Fax: (619) 521-3608

PRELIMINARY REPORT

EFFECTIVE DATE:

February 15, 2018 at 7:30 a.m.

ORDER NO.: 00084416-993-SD2-CFU
The form of policy or policies of title insurance contemplated by this report is:
A Preliminary Report Only
1.

THE ESTATE OR INTEREST IN THE LAND HEREINAFTER DESCRIBED OR REFERRED TO COVERED
BY THIS REPORT IS:
A FEE

2.

TITLE TO SAID ESTATE OR INTEREST AT THE DATE HEREOF IS VESTED IN:
SAN DIEGO UNIFIED PORT DISTRICT

3.

THE LAND REFERRED TO IN THIS REPORT IS DESCRIBED AS FOLLOWS:
See Exhibit A attached hereto and made a part hereof.

CLTA Preliminary Report Form – Modified (11/17/06)
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PRELIMINARY REPORT
YOUR REFERENCE:

Chicago Title Company
ORDER NO.: 00084416-993-SD2-CFU

EXHIBIT “A”
LEGAL DESCRIPTION
THE LAND REFERRED TO HEREIN BELOW IS SITUATED SAN DIEGO, IN THE COUNTY OF SAN DIEGO,
STATE OF CALIFORNIA, AND IS DESCRIBED AS FOLLOWS:
THOSE PORTIONS OF THE SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER OF SECTION 20, THE
NORTHWEST QUARTER OF THE SOUTHWEST QUARTER, THE SOUTH HALF OF THE SOUTHWEST QUARTER
OF SECTION 21, TOWNSHIP 18 SOUTH, RANGE 2 WEST, (SAN BERNARDINO MERIDIAN), IN THE CITY OF
SAN DIEGO, COUNTY OF SAN DIEGO, STATE OF CALIFORNIA, MORE PARTICULARLY DESCRIBED AS
FOLLOWS:
BEGINNING AT A POINT ON THE EASTERLY LINE OF 13TH STREET AS SAID STREET IS SHOWN ON RECORD
OF SURVEY MAP NO. 12049, RECORDED FEBRUARY 16, 1989 IN THE OFFICE OF THE COUNTY RECORDER OF
SAN DIEGO COUNTY AS FILE NO. 89-82977, SAID POINT BEING THE WESTERLY SOUTHWEST CORNER OF
RECORD OF SURVEY MAP NO. 12049, RECORDED FEBRUARY 16, 1989 IN THE OFFICE OF THE COUNTY
RECORDER OF SAN DIEGO COUNTY AS FILE NO. 89-82977, THE NORTHWEST CORNER OF SAID RECORD OF
SURVEY BEARS NORTH 00°38'17" EAST; (NORTH 00°38'34" EAST RECORD) THENCE ALONG THE WESTERLY
LINE OF SAID RECORD OF SURVEY NORTH 00°38'17" EAST 668.49 FEET TO THE NORTHWEST CORNER
THEREOF; THENCE LEAVING SAID WESTERLY LINE NORTH 70°54’23" EAST 487.21 FEET; THENCE NORTH
51°58'22" EAST 876.07 FEET; THENCE SOUTH 87°27'05" EAST 1501.38 FEET TO THE EAST LINE OF THE
NORTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SAID SECTION 21; THENCE ALONG SAID EAST
LINE SOUTH 00°53'26" WEST 661.94 FEET TO THE NORTH LINE OF THE SOUTH HALF OF THE SOUTHWEST
QUARTER OF SAID SECTION 21; THENCE ALONG SAID NORTH LINE SOUTH 89°20'35" EAST 386.88 FEET TO
THE NORTHEAST CORNER OF THE WEST 1720.00 FEET OF THE NORTH 770.00 FEET OF THE SOUTH HALF OF
THE SOUTHWEST QUARTER OF SAID SECTION 21; THENCE ALONG THE EASTERLY LINE THEREOF SOUTH
00°39'00" WEST, 770.00 FEET TO THE SOUTHEAST COMER OF SAID WEST 1720.00 FEET OF THE NORTH 770.00
FEET; THENCE ALONG THE SOUTHERLY LINE THEREOF NORTH 89°20'35" WEST, 1720.00 FEET TO A POINT
ON THE WEST LINE OF SAID SECTION 21, SAID POINT ALSO BEING ON THE EASTERLY LINE OF SAID
RECORD OF SURVEY MAP NO. 12049; THENCE ALONG SAID EASTERLY LINE SOUTH 00°39'00" WEST 492.29
FEET TO THE SOUTHEAST CORNER OF SAIDRECORD OF SURVEY; THENCE ALONG THE SOUTHERLY LINE
THEREOF NORTH 89°20'07" WEST 976.29 FEET TO THE WEST LINE OF SAID RECORD OF SURVEY; THENCE
ALONG SAID WEST LINE NORTH 00°39'09" EAST 593.57 FEET TO AN ANGLE POINT IN SAID RECORD OF
SURVEY; THENCE NORTH 89°20’24" WEST 329.97 FEET TO THE POINT OF BEGINNING.
APN(S): 616-020-08 AND 616-020-12; 616-021-08, 621-020-04 AND 621-020-08

CLTA Preliminary Report Form – Modified (11/17/06)
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PRELIMINARY REPORT
YOUR REFERENCE:

Chicago Title Company
ORDER NO.: 00084416-993-SD2-CFU

EXCEPTIONS
AT THE DATE HEREOF, ITEMS TO BE CONSIDERED AND EXCEPTIONS TO COVERAGE IN ADDITION
TO THE PRINTED EXCEPTIONS AND EXCLUSIONS IN SAID POLICY FORM WOULD BE AS FOLLOWS:

A.

Taxes not assessed.

B.

The lien of supplemental or escaped assessments of property taxes, if any, made pursuant to the provisions of
Chapter 3.5 (commencing with Section 75) or Part 2, Chapter 3, Articles 3 and 4, respectively, of the Revenue and
Taxation Code of the State of California as a result of the transfer of title to the vestee named in Schedule A or as a
result of changes in ownership or new construction occurring prior to Date of Policy.

1.

Rights and easements for navigation and fishery which may exist over that portion of said Land lying beneath the
waters of the Otay River and its tributaries..

2.

Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:
Granted to:
Purpose:
Recording Date:
Recording No:
Affects:

3.

Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:
Granted to:
Purpose:
Recording Date:
Recording No:
Affects:

4.

County of San Diego
drainage channel
December 4, 1952
151932, in book 4676, page 275 of Official Records
A portion of the Land described herein.

Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:
Granted to:
Purpose:
Recording Date:
Recording No:
Affects:

5.

San Diego Consolidated Gas and Electric Company
public utilities, ingress, egress
July 6, 1943
in Book 1514, page 324 of Official Records
A portion of the Land described herein.

City of San Diego
sewer main
September 10, 1986
1986-0396004 of Official Records
A portion of the Land described herein.

Matters contained in that certain document
Entitled:
Recording Date:
Recording No:

San Diego Unified Port District/Western Salt Company Title Settlement Agreement
April 01, 1999
1999-0219107 of Official Records

Standard Reimbursement Agreement as evidenced by San Diego Unified Port District Document No. 38437.
Reference is hereby made to said document for full particulars.
6.

Discrepancies, conflicts in boundary lines, shortage in area, encroachments, or any other matters shown on
Map:

16404 of Record of Survey

CLTA Preliminary Report Form – Modified (11/17/06)

Page 4

PRELIMINARY REPORT
YOUR REFERENCE:

Chicago Title Company
ORDER NO.: 00084416-993-SD2-CFU

EXCEPTIONS
(Continued)

7.

Any interest of the person(s) shown below appearing as assessed owner(s) of said Land on the county secured tax
rolls.
Name(s):

VMT Auto Inc <DBA VMT Auto Sales, CC Medina Holdings Inc <DBA Clear Channel
Outdoor and Imperial Sands Mobile Park LLC

8.

Water rights, claims or title to water, whether or not disclosed by the public records.

9.

BPC Policy No. 774 as evidenced by San Diego Unified Port District Document No. 64246.

10.

Cooperative Agreement between the United States Department of the Interior Fish and Wildlife Service and the San
Diego Unified Port District as evidenced by San Diego Unified Port District Document No. 38129.

PLEASE REFER TO THE “INFORMATIONAL NOTES” AND “REQUIREMENTS” SECTIONS WHICH
FOLLOW FOR INFORMATION NECESSARY TO COMPLETE THIS TRANSACTION.
END OF EXCEPTIONS

CLTA Preliminary Report Form – Modified (11/17/06)
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PRELIMINARY REPORT
YOUR REFERENCE:

Chicago Title Company
ORDER NO.: 00084416-993-SD2-CFU

REQUIREMENTS SECTION

None

END OF REQUIREMENTS

CLTA Preliminary Report Form – Modified (11/17/06)
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PRELIMINARY REPORT
YOUR REFERENCE:

Chicago Title Company
ORDER NO.: 00084416-993-SD2-CFU

INFORMATIONAL NOTES SECTION

1.

None of the items shown in this report will cause the Company to decline to attach CLTA Endorsement Form 100 to
an Extended Coverage Loan Policy, when issued.

2.

The Company is not aware of any matters which would cause it to decline to attach CLTA Endorsement Form 116
indicating that there is located on said Land Undeveloped Land properties, known as Pond 20 / Vacant Land, located
within the city of San Diego, California, , to an Extended Coverage Loan Policy.

3.

Note: The policy of title insurance will include an arbitration provision. The Company or the insured may demand
arbitration. Arbitrable matters may include, but are not limited to, any controversy or claim between the Company
and the insured arising out of or relating to this policy, any service of the Company in connection with its issuance
or the breach of a policy provision or other obligation. Please ask your escrow or title officer for a sample copy of
the policy to be issued if you wish to review the arbitration provisions and any other provisions pertaining to your
Title Insurance coverage.

4.

Notice: Please be aware that due to the conflict between federal and state laws concerning the cultivation,
distribution, manufacture or sale of marijuana, the Company is not able to close or insure any transaction involving
Land that is associated with these activities.

5.

Pursuant to Government Code Section 27388.1, as amended and effective as of 1-1-2018, a Documentary Transfer
Tax (DTT) Affidavit may be required to be completed and submitted with each document when DTT is being paid
or when an exemption is being claimed from paying the tax. If a governmental agency is a party to the document,
the form will not be required. DTT Affidavits may be available at a Tax Assessor-County Clerk-Recorder.

6.

plotted easements

END OF INFORMATIONAL NOTES
Ken Cyr & Mark Franklin/rp

CLTA Preliminary Report Form – Modified (11/17/06)
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Wire Fraud Alert
This Notice is not intended to provide legal or professional advice. If you have any questions, please consult with a lawyer.

All parties to a real estate transaction are targets for wire fraud and many have lost hundreds of thousands of dollars because they
simply relied on the wire instructions received via email, without further verification. If funds are to be wired in conjunction with
this real estate transaction, we strongly recommend verbal verification of wire instructions through a known, trusted phone
number prior to sending funds.
In addition, the following non‐exclusive self‐protection strategies are recommended to minimize exposure to possible wire fraud.
•

NEVER RELY on emails purporting to change wire instructions. Parties to a transaction rarely change wire instructions in
the course of a transaction.

•

ALWAYS VERIFY wire instructions, specifically the ABA routing number and account number, by calling the party who
sent the instructions to you. DO NOT use the phone number provided in the email containing the instructions, use phone
numbers you have called before or can otherwise verify. Obtain the phone number of relevant parties to the transaction
as soon as an escrow account is opened. DO NOT send an email to verify as the email address may be incorrect or the
email may be intercepted by the fraudster.

•

USE COMPLEX EMAIL PASSWORDS that employ a combination of mixed case, numbers, and symbols. Make your
passwords greater than eight (8) characters. Also, change your password often and do NOT reuse the same password for
other online accounts.

•

USE MULTI-FACTOR AUTHENTICATION for email accounts. Your email provider or IT staff may have specific
instructions on how to implement this feature.

For more information on wire‐fraud scams or to report an incident, please refer to the following links:
Federal Bureau of Investigation:

Internet Crime Complaint Center:

http://www.fbi.gov

http://www.ic3.gov

Wire Fraud Alert
Page 1
Original Effective Date: 5/11/2017
Current Version Date: 5/11/2017
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FIDELITY NATIONAL FINANCIAL
PRIVACY NOTICE
At Fidelity National Financial, Inc., we respect and believe it is important to protect the privacy of consumers and our customers. This Privacy Notice
explains how we collect, use, and protect any information that we collect from you, when and to whom we disclose such information, and the choices
you have about the use of that information. A summary of the Privacy Notice is below, and we encourage you to review the entirety of the Privacy
Notice following this summary. You can opt-out of certain disclosures by following our opt-out procedure set forth at the end of this Privacy Notice.
Types of Information Collected. You may provide us with certain
personal information about you, like your contact information, address
demographic information, social security number (SSN), driver’s license,
passport, other government ID numbers and/or financial information. We
may also receive browsing information from your Internet browser,
computer and/or mobile device if you visit or use our websites or
applications.

How Information is Collected. We may collect personal information
from you via applications, forms, and correspondence we receive from
you and others related to our transactions with you. When you visit our
websites from your computer or mobile device, we automatically collect
and store certain information available to us through your Internet
browser or computer equipment to optimize your website experience.

Use of Collected Information. We request and use your personal
information to provide products and services to you, to improve our
products and services, and to communicate with you about these
products and services. We may also share your contact information with
our affiliates for marketing purposes.

When Information Is Disclosed. We may disclose your information to
our affiliates and/or nonaffiliated parties providing services for you or
us, to law enforcement agencies or governmental authorities, as required
by law, and to parties whose interest in title must be determined.

Choices With Your Information. Your decision to submit information
to us is entirely up to you. You can opt-out of certain disclosure or use of
your information or choose to not provide any personal information to
us.

Information From Children. We do not knowingly collect information
from children who are under the age of 13, and our website is not
intended to attract children.

Privacy Outside the Website. We are not responsible for the privacy
practices of third parties, even if our website links to those parties’
websites.

International Users. By providing us with your information, you
consent to its transfer, processing and storage outside of your country of
residence, as well as the fact that we will handle such information
consistent with this Privacy Notice.

The California Online Privacy Protection Act. Some FNF companies provide services to mortgage loan servicers and, in some cases, their
websites collect information on behalf of mortgage loan servicers. The mortgage loan servicer is responsible for taking action or making changes to
any consumer information submitted through those websites.
Your Consent To This Privacy Notice. By submitting information to us
or by using our website, you are accepting and agreeing to the terms of
this Privacy Notice.

FNF Privacy Statement (Eff. 5/1/2015) Last Updated March 1, 2017
MISC0219 (DSI Rev. 3/2/17)

Access and Correction; Contact Us. If you desire to contact us
regarding this notice or your information, please contact us at
privacy@fnf.com or as directed at the end of this Privacy Notice.
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FIDELITY NATIONAL FINANCIAL, INC.
PRIVACY NOTICE
Fidelity National Financial, Inc. and its majority-owned subsidiary companies providing title insurance, real estate- and loan-related services
(collectively, “FNF”, “our” or “we”) respect and are committed to protecting your privacy. We will take reasonable steps to ensure that your Personal
Information and Browsing Information will only be used in compliance with this Privacy Notice and applicable laws. This Privacy Notice is only in
effect for Personal Information and Browsing Information collected and/or owned by or on behalf of FNF, including Personal Information and
Browsing Information collected through any FNF website, online service or application (collectively, the “Website”).
Types of Information Collected
We may collect two types of information from you: Personal Information and Browsing Information.
Personal Information. FNF may collect the following categories of Personal Information:
•
contact information (e.g., name, address, phone number, email address);
•
demographic information (e.g., date of birth, gender, marital status);
•
social security number (SSN), driver’s license, passport, and other government ID numbers;
•
financial account information; and
•
other personal information needed from you to provide title insurance, real estate- and loan-related services to you.
Browsing Information. FNF may collect the following categories of Browsing Information:
•
Internet Protocol (or IP) address or device ID/UDID, protocol and sequence information;
•
browser language and type;
•
domain name system requests;
•
browsing history, such as time spent at a domain, time and date of your visit and number of clicks;
•
http headers, application client and server banners; and
•
operating system and fingerprinting data.
How Information is Collected
In the course of our business, we may collect Personal Information about you from the following sources:
•
applications or other forms we receive from you or your authorized representative;
•
the correspondence you and others send to us;
•
information we receive through the Website;
•
information about your transactions with, or services performed by, us, our affiliates or nonaffiliated third parties; and
•
information from consumer or other reporting agencies and public records maintained by governmental entities that we obtain directly from
those entities, our affiliates or others.
If you visit or use our Website, we may collect Browsing Information from you as follows:
•
Browser Log Files. Our servers automatically log each visitor to the Website and collect and record certain browsing information about
each visitor. The Browsing Information includes generic information and reveals nothing personal about the user.
•
Cookies. When you visit our Website, a “cookie” may be sent to your computer. A cookie is a small piece of data that is sent to your
Internet browser from a web server and stored on your computer’s hard drive. When you visit a website again, the cookie allows the
website to recognize your computer. Cookies may store user preferences and other information. You can choose whether or not to accept
cookies by changing your Internet browser settings, which may impair or limit some functionality of the Website.
Use of Collected Information
Information collected by FNF is used for three main purposes:
•
To provide products and services to you or any affiliate or third party who is obtaining services on your behalf or in connection with a
transaction involving you.
•
To improve our products and services.
•
To communicate with you and to inform you about our, our affiliates’ and third parties’ products and services, jointly or independently.
When Information Is Disclosed
We may provide your Personal Information (excluding information we receive from consumer or other credit reporting agencies) and Browsing
Information to various individuals and companies, as permitted by law, without obtaining your prior authorization. Such laws do not allow
consumers to restrict these disclosures. Please see the section “Choices With Your Personal Information” to learn how to limit the discretionary
disclosure of your Personal Information and Browsing Information.
Disclosures of your Personal Information may be made to the following categories of affiliates and nonaffiliated third parties:
•
to third parties to provide you with services you have requested, and to enable us to detect or prevent criminal activity, fraud, material
misrepresentation, or nondisclosure;
•
to our affiliate financial service providers for their use to market their products or services to you;
•
to nonaffiliated third party service providers who provide or perform services on our behalf and use the disclosed information only in
connection with such services;
•
to nonaffiliated third party service providers with whom we perform joint marketing, pursuant to an agreement with them to market
financial products or services to you;
•
to law enforcement or other governmental authority in connection with an investigation, or civil or criminal subpoena or court order;
•
to lenders, lien holders, judgment creditors, or other parties claiming an interest in title whose claim or interest must be determined, settled,
paid, or released prior to closing; and
•
other third parties for whom you have given us written authorization to disclose your Personal Information.
We may disclose Personal Information and/or Browsing Information when required by law or in the good-faith belief that
FNF Privacy Statement (Eff. 5/1/2015) Last Updated March 1, 2017
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such disclosure is necessary to:
•
comply with a legal process or applicable laws;
•
enforce this Privacy Notice;
•
investigate or respond to claims that any material, document, image, graphic, logo, design, audio, video or any other information provided
by you violates the rights of a third party; or
•
protect the rights, property or personal safety of FNF, its users or the public.
We maintain reasonable safeguards to keep your Personal Information secure. When we provide Personal Information to our affiliates or third party
service providers as discussed in this Privacy Notice, we expect that these parties process such information in compliance with our Privacy Notice or
in a manner that is in compliance with applicable privacy laws. The use of your information by a business partner may be subject to that party’s own
Privacy Notice. Unless permitted by law, we do not disclose information we collect from consumer or credit reporting agencies with our affiliates or
others without your consent.
We reserve the right to transfer your Personal Information, Browsing Information, and any other information, in connection with the sale or other
disposition of all or part of the FNF business and/or assets, or in the event of our bankruptcy, reorganization, insolvency, receivership or an
assignment for the benefit of creditors. You expressly agree and consent to the use and/or transfer of the foregoing information in connection with
any of the above described proceedings. We cannot and will not be responsible for any breach of security by a third party or for any actions of any
third party that receives any of the information that is disclosed to us.
Choices With Your Information
Whether you submit Personal Information or Browsing Information to FNF is entirely up to you. If you decide not to submit Personal Information or
Browsing Information, FNF may not be able to provide certain services or products to you. The uses of your Personal Information and/or Browsing
Information that, by law, you cannot limit, include:
•
for our everyday business purposes – to process your transactions, maintain your account(s), to respond to law
•
enforcement or other governmental authority in connection with an investigation, or civil or criminal subpoenas or court
•
orders, or report to credit bureaus;
•
for our own marketing purposes;
•
for joint marketing with financial companies; and
•
for our affiliates’ everyday business purposes – information about your transactions and experiences.
You may choose to prevent FNF from disclosing or using your Personal Information and/or Browsing Information under the following circumstances
(“opt-out”):
•
for our affiliates’ everyday business purposes – information about your creditworthiness; and
•
for our affiliates to market to you.
To the extent permitted above, you may opt-out of disclosure or use of your Personal Information and Browsing Information by notifying us by one
of the methods at the end of this Privacy Notice. We do not share your personal information with non-affiliates for their direct marketing purposes.
For California Residents: We will not share your Personal Information and Browsing Information with nonaffiliated third parties, except as permitted
by California law. Currently, our policy is that we do not recognize “do not track” requests from Internet browsers and similar devices.
For Nevada Residents: You may be placed on our internal Do Not Call List by calling (888) 934-3354 or by contacting us via the information set
forth at the end of this Privacy Notice. Nevada law requires that we also provide you with the following contact information: Bureau of Consumer
Protection, Office of the Nevada Attorney General, 555 E. Washington St., Suite 3900, Las Vegas, NV 89101; Phone number: (702) 486-3132;
email: BCPINFO@ag.state.nv.us.
For Oregon Residents: We will not share your Personal Information and Browsing Information with nonaffiliated third parties for marketing
purposes, except after you have been informed by us of such sharing and had an opportunity to indicate that you do not want a disclosure made for
marketing purposes.
For Vermont Residents: We will not share your Personal Information and Browsing Information with nonaffiliated third parties, except as permitted
by Vermont law, such as to process your transactions or to maintain your account. In addition, we will not share information about your
creditworthiness with our affiliates except with your authorization. For joint marketing in Vermont, we will only disclose your name, contact
information and information about your transactions.
Information From Children
The Website is meant for adults and is not intended or designed to attract children under the age of thirteen (13).We do not collect Personal
Information from any person that we know to be under the age of thirteen (13) without permission from a parent or guardian. By using the Website,
you affirm that you are over the age of 13 and will abide by the terms of this Privacy Notice.
Privacy Outside the Website
The Website may contain links to other websites. FNF is not and cannot be responsible for the privacy practices or the content of any of those other
websites.
International Users
FNF’s headquarters is located within the United States. If you reside outside the United States or are a citizen of the European Union, please note that
we may transfer your Personal Information and/or Browsing Information outside of your country of residence or the European Union for any of the
purposes described in this Privacy Notice. By providing FNF with your Personal Information and/or Browsing Information, you consent to our
collection and transfer of such information in accordance with this Privacy Notice.
The California Online Privacy Protection Act
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For some FNF websites, such as the Customer CareNet (“CCN”), FNF is acting as a third party service provider to a mortgage loan servicer. In those
instances, we may collect certain information on behalf of that mortgage loan servicer via the website. The information which we may collect on
behalf of the mortgage loan servicer is as follows:
•
first and last name;
•
property address;
•
user name and password;
•
loan number;
•
social security number - masked upon entry;
•
email address;
•
three security questions and answers; and
•
IP address.
The information you submit through the website is then transferred to your mortgage loan servicer by way of CCN. The mortgage loan servicer is
responsible for taking action or making changes to any consumer information submitted through this website. For example, if you believe
that your payment or user information is incorrect, you must contact your mortgage loan servicer.
CCN does not share consumer information with third parties, other than (1) those with which the mortgage loan servicer has contracted to interface
with the CCN application, or (2) law enforcement or other governmental authority in connection with an investigation, or civil or criminal subpoenas
or court orders. All sections of this Privacy Notice apply to your interaction with CCN, except for the sections titled “Choices with Your
Information” and “Access and Correction.” If you have questions regarding the choices you have with regard to your personal information or how to
access or correct your personal information, you should contact your mortgage loan servicer.
Your Consent To This Privacy Notice
By submitting Personal Information and/or Browsing Information to FNF, you consent to the collection and use of the information by us in
compliance with this Privacy Notice. Amendments to the Privacy Notice will be posted on the Website. Each time you provide information to us, or
we receive information about you, following any amendment of this Privacy Notice will signify your assent to and acceptance of its revised terms for
all previously collected information and information collected from you in the future. We may use comments, information or feedback that you
submit to us in any manner that we may choose without notice or compensation to you.
Accessing and Correcting Information; Contact Us
If you have questions, would like to access or correct your Personal Information, or want to opt-out of information sharing with our affiliates for their
marketing purposes, please send your requests to privacy@fnf.com or by mail or phone to:
Fidelity National Financial, Inc.
601 Riverside Avenue
Jacksonville, Florida 32204
Attn: Chief Privacy Officer
(888) 934-3354
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Notice of Available Discounts
Pursuant to Section 2355.3 in Title 10 of the California Code of Regulations Fidelity National Financial, Inc. and its
subsidiaries (“FNF”) must deliver a notice of each discount available under our current rate filing along with the delivery of
escrow instructions, a preliminary report or commitment. Please be aware that the provision of this notice does not constitute
a waiver of the consumer’s right to be charged the field rate. As such, your transaction may not qualify for the below
discounts.
You are encouraged to discuss the applicability of one or more of the below discounts with a Company representative. These
discounts are generally described below; consult the rate manual for a full description of the terms, conditions and
requirements for each discount. These discounts only apply to transaction involving services rendered by the FNF Family of
Companies. This notice only applies to transactions involving property improved with a one-to-four family residential
dwelling.
FNF Underwritten Title Company
CTC - Chicago Title Company

FNF Underwriter
CTIC - Chicago Title Insurance Company

Available Discounts
CREDIT FOR PRELIMINARY REPORTS AND/OR COMMITMENTS ON SUBSEQUENT POLICIES (CTIC)
Where no major change in the title has occurred since the issuance of the original report or commitment, the order may be
reopened within 12 months and all or a portion of the charge previously paid for the report or commitment may be credited
on a subsequent policy charge within the following time period from the date of the report.
DISASTER LOANS (CTIC)
The charge for a lender’s Policy (Standard or Extended coverage) covering the financing or refinancing by an owner of
record, within 24 months of the date of a declaration of a disaster area by the government of the United States or the State of
California on any land located in said area, which was partially or totally destroyed in the disaster, will be 50% of the
appropriate title insurance rate.
CHURCHES OR CHARITABLE NON-PROFIT ORGANIZATIONS (CTIC)
On properties used as a church or for charitable purposes within the scope of the normal activities of such entities, provided
said charge is normally the church’s obligation the charge for an owner’s policy shall be 50% to 70% of the appropriate title
insurance rate, depending on the type of coverage selected. The charge for a lender’s policy shall be 40% to 50% of the
appropriate title insurance rate, depending on the type of coverage selected.
EMPLOYEE RATE (CTC and CTIC)
No charge shall be made to employees (including employees on approved retirement) of the Company or its underwritten,
subsidiary title companies for policies or escrow services in connection with financing, refinancing, sale or purchase of the
employees’ bona fide home property. Waiver of such charges is authorized only in connection with those costs which the
employee would be obligated to pay, by established custom, as a party to the transaction.

CA Discount Notice

Effective Date: 1-10-2010

ATTACHMENT ONE
CALIFORNIA LAND TITLE ASSOCIATION
STANDARD COVERAGE POLICY – 1990
EXCLUSIONS FROM COVERAGE
The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys' fees or
expenses which arise by reason of:
1. (a) Any law, ordinance or governmental regulation (including but not limited to building or zoning laws, ordinances, or regulations) restricting,
regulating, prohibiting or relating (i) the occupancy, use, or enjoyment of the land; (ii) the character, dimensions or location of any
improvement now or hereafter erected on the land; (iii) a separation in ownership or a change in the dimensions or area of the land or any
parcel of which the land is or was a part; or (iv) environmental protection, or the effect of any violation of these laws, ordinances or
governmental regulations, except to the extent that a notice of the enforcement thereof or a notice of a defect, lien, or encumbrance
resulting from a violation or alleged violation affecting the land has been recorded in the public records at Date of Policy.
(b) Any governmental police power not excluded by (a) above, except to the extent that a notice of the exercise thereof or notice of a defect,
lien or encumbrance resulting from a violation or alleged violation affecting the land has been recorded in the public records at Date of
Policy.
2. Rights of eminent domain unless notice of the exercise thereof has been recorded in the public records at Date of Policy, but not excluding from
coverage any taking which has occurred prior to Date of Policy which would be binding on the rights of a purchaser for value without
knowledge.
3. Defects, liens, encumbrances, adverse claims or other matters:
(a) whether or not recorded in the public records at Date of Policy, but created, suffered, assumed or agreed to by the insured claimant;
(b) not known to the Company, not recorded in the public records at Date of Policy, but known to the insured claimant and not disclosed in
writing to the Company by the insured claimant prior to the date the insured claimant became an insured under this policy;
(c) resulting in no loss or damage to the insured claimant;
(d) attaching or created subsequent to Date of Policy; or
(e) resulting in loss or damage which would not have been sustained if the insured claimant had paid value for the insured mortgage or for the
estate or interest insured by this policy.
4. Unenforceability of the lien of the insured mortgage because of the inability or failure of the insured at Date of Policy, or the inability or failure
of any subsequent owner of the indebtedness, to comply with the applicable doing business laws of the state in which the land is situated.
5. Invalidity or unenforceability of the lien of the insured mortgage, or claim thereof, which arises out of the transaction evidenced by the insured
mortgage and is based upon usury or any consumer credit protection or truth in lending law.
6. Any claim, which arises out of the transaction vesting in the insured the estate of interest insured by this policy or the transaction creating the
interest of the insured lender, by reason of the operation of federal bankruptcy, state insolvency or similar creditors' rights laws.
EXCEPTIONS FROM COVERAGE - SCHEDULE B, PART I
This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) which arise by reason of:
1. Taxes or assessments which are not shown as existing liens by the records of any taxing authority that levies taxes or assessments on real
property or by the public records.
Proceedings by a public agency which may result in taxes or assessments, or notices of such proceedings, whether or not shown by the records
of such agency or by the public records.
2. Any facts, rights, interests, or claims which are not shown by the public records but which could be ascertained by an inspection of the land or
which may be asserted by persons in possession thereof.
3. Easements, liens or encumbrances, or claims thereof, not shown by the public records.
4. Discrepancies, conflicts in boundary lines, shortage in area, encroachments, or any other facts which a correct survey would disclose, and which
are not shown by the public records.
5. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or
title to water, whether or not the matters excepted under (a), (b) or (c) are shown by the public records.
6. Any lien or right to a lien for services, labor or material not shown by the public records.
CLTA HOMEOWNER'S POLICY OF TITLE INSURANCE (12-02-13)
ALTA HOMEOWNER'S POLICY OF TITLE INSURANCE
EXCLUSIONS
In addition to the Exceptions in Schedule B, You are not insured against loss, costs, attorneys' fees, and expenses resulting from:
1. Governmental police power, and the existence or violation of those portions of any law or government regulation concerning:
a. building;
b. zoning;
c. land use;
d. improvements on the Land;
e. land division; and
f. environmental protection.
This Exclusion does not limit the coverage described in Covered Risk 8.a., 14, 15, 16, 18, 19, 20, 23 or 27.
2. The failure of Your existing structures, or any part of them, to be constructed in accordance with applicable building codes. This Exclusion does
not limit the coverage described in Covered Risk 14 or 15.
3. The right to take the Land by condemning it. This Exclusion does not limit the coverage described in Covered Risk 17.
4. Risks:
a. that are created, allowed, or agreed to by You, whether or not they are recorded in the Public Records;
b. that are Known to You at the Policy Date, but not to Us, unless they are recorded in the Public Records at the Policy Date;
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5.
6.

7.
8.
9.

c. that result in no loss to You; or
d. that first occur after the Policy Date - this does not limit the coverage described in Covered Risk 7, 8.e., 25, 26, 27 or 28.
Failure to pay value for Your Title.
Lack of a right:
a. to any land outside the area specifically described and referred to in paragraph 3 of Schedule A; and
b. in streets, alleys, or waterways that touch the Land.
This Exclusion does not limit the coverage described in Covered Risk 11 or 21.
The transfer of the Title to You is invalid as a preferential transfer or as a fraudulent transfer or conveyance under federal bankruptcy, state
insolvency, or similar creditors’ rights laws.
Contamination, explosion, fire, flooding, vibration, fracturing, earthquake, or subsidence.
Negligence by a person or an Entity exercising a right to extract or develop minerals, water, or any other substances.
LIMITATIONS ON COVERED RISKS

Your insurance for the following Covered Risks is limited on the Owner’s Coverage Statement as follows:
•
For Covered Risk 16, 18, 19, and 21 Your Deductible Amount and Our Maximum Dollar Limit of Liability shown in Schedule A.
The deductible amounts and maximum dollar limits shown on Schedule A are as follows:

Covered Risk 16:
Covered Risk 18:
Covered Risk 19:
Covered Risk 21:

Your Deductible Amount
1.00% % of Policy Amount Shown in Schedule A or
$2,500.00 (whichever is less)
1.00% % of Policy Amount Shown in Schedule A or
$5,000.00 (whichever is less)
1.00% of Policy Amount Shown in Schedule A or
$5,000.00 (whichever is less)
1.00% of Policy Amount Shown in Schedule A or
$2,500.00 (whichever is less)

Our Maximum Dollar
Limit of Liability
$ 10,000.00
$ 25,000.00
$ 25,000.00
$ 5,000.00

2006 ALTA LOAN POLICY (06-17-06)
EXCLUSIONS FROM COVERAGE
The following matters are expressly excluded from the coverage of this policy, and the Company will not pay loss or damage, costs, attorneys' fees,
or expenses that arise by reason of:
1. (a) Any law, ordinance, permit, or governmental regulation (including those relating to building and zoning) restricting, regulating,
prohibiting, or relating to
(i) the occupancy, use, or enjoyment of the Land;
(ii) the character, dimensions, or location of any improvement erected on the Land;
(iii) the subdivision of land; or
(iv) environmental protection;
or the effect of any violation of these laws, ordinances, or governmental regulations. This Exclusion 1(a) does not modify or limit the
coverage provided under Covered Risk 5.
(b) Any governmental police power. This Exclusion 1(b) does not modify or limit the coverage provided under Covered Risk 6.
2. Rights of eminent domain. This Exclusion does not modify or limit the coverage provided under Covered Risk 7 or 8.
3. Defects, liens, encumbrances, adverse claims, or other matters
(a) created, suffered, assumed, or agreed to by the Insured Claimant;
(b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the Insured Claimant and not disclosed in
writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy;
(c) resulting in no loss or damage to the Insured Claimant;
(d) attaching or created subsequent to Date of Policy (however, this does not modify or limit the coverage provided under Covered Risk 11, 13
or 14); or
(e) resulting in loss or damage that would not have been sustained if the Insured Claimant had paid value for the Insured Mortgage.
4. Unenforceability of the lien of the Insured Mortgage because of the inability or failure of an Insured to comply with applicable doing-business
laws of the state where the Land is situated.
5. Invalidity or unenforceability in whole or in part of the lien of the Insured Mortgage that arises out of the transaction evidenced by the Insured
Mortgage and is based upon usury or any consumer credit protection or truth-in-lending law.
6. Any claim, by reason of the operation of federal bankruptcy, state insolvency, or similar creditors’ rights laws, that the transaction creating the
lien of the Insured Mortgage, is
(a) a fraudulent conveyance or fraudulent transfer, or
(b) a preferential transfer for any reason not stated in Covered Risk 13(b) of this policy.
7. Any lien on the Title for real estate taxes or assessments imposed by governmental authority and created or attaching between Date of Policy
and the date of recording of the Insured Mortgage in the Public Records. This Exclusion does not modify or limit the coverage provided under
Covered Risk 11(b).
The above policy form may be issued to afford either Standard Coverage or Extended Coverage. In addition to the above Exclusions from Coverage,
the Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Coverage:
EXCEPTIONS FROM COVERAGE
(Except as provided in Schedule B - Part II,( t(or T)his policy does not insure against loss or damage, and the Company will not pay costs, attorneys’
fees or expenses, that arise by reason of:
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(PART I
(The above policy form may be issued to afford either Standard Coverage or Extended Coverage. In addition to the above Exclusions from
Coverage, the Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Coverage:
1. (a) Taxes or assessments that are not shown as existing liens by the records of any taxing authority that levies taxes or assessments on real
property or by the Public Records; (b) proceedings by a public agency that may result in taxes or assessments, or notices of such proceedings,
whether or not shown by the records of such agency or by the Public Records.
2. Any facts, rights, interests, or claims that are not shown by the Public Records but that could be ascertained by an inspection of the Land or that
may be asserted by persons in possession of the Land.
3. Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and
complete land survey of the Land and not shown by the Public Records.
5. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or
title to water, whether or not the matters excepted under (a), (b), or (c) are shown by the Public Records.
6. Any lien or right to a lien for services, labor or material not shown by the Public Records.
PART II
In addition to the matters set forth in Part I of this Schedule, the Title is subject to the following matters, and the Company insures against loss or
damage sustained in the event that they are not subordinate to the lien of the Insured Mortgage:)
2006 ALTA OWNER’S POLICY (06-17-06)
EXCLUSIONS FROM COVERAGE
The following matters are expressly excluded from the coverage of this policy, and the Company will not pay loss or damage, costs, attorneys' fees,
or expenses that arise by reason of:
1. (a) Any law, ordinance, permit, or governmental regulation (including those relating to building and zoning) restricting, regulating,
prohibiting, or relating to
(i) the occupancy, use, or enjoyment of the Land;
(ii) the character, dimensions, or location of any improvement erected on the Land;
(iii) the subdivision of land; or
(iv) environmental protection;
or the effect of any violation of these laws, ordinances, or governmental regulations. This Exclusion 1(a) does not modify or limit the
coverage provided under Covered Risk 5.
(b) Any governmental police power. This Exclusion 1(b) does not modify or limit the coverage provided under Covered Risk 6.
2. Rights of eminent domain. This Exclusion does not modify or limit the coverage provided under Covered Risk 7 or 8.
3. Defects, liens, encumbrances, adverse claims, or other matters
(a) created, suffered, assumed, or agreed to by the Insured Claimant;
(b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the Insured Claimant and not disclosed in
writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy;
(c) resulting in no loss or damage to the Insured Claimant;
(d) attaching or created subsequent to Date of Policy (however, this does not modify or limit the coverage provided under Covered Risk 9 and
10); or
(e) resulting in loss or damage that would not have been sustained if the Insured Claimant had paid value for the Title.
4. Any claim, by reason of the operation of federal bankruptcy, state insolvency, or similar creditors’ rights laws, that the transaction vesting the
Title as shown in Schedule A, is
(a) a fraudulent conveyance or fraudulent transfer; or
(b) a preferential transfer for any reason not stated in Covered Risk 9 of this policy.
5. Any lien on the Title for real estate taxes or assessments imposed by governmental authority and created or attaching between Date of Policy
and the date of recording of the deed or other instrument of transfer in the Public Records that vests Title as shown in Schedule A.
The above policy form may be issued to afford either Standard Coverage or Extended Coverage. In addition to the above Exclusions from Coverage,
the Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Coverage:
EXCEPTIONS FROM COVERAGE
This policy does not insure against loss or damage, and the Company will not pay costs, attorneys’ fees or expenses, that arise by reason of:
(The above policy form may be issued to afford either Standard Coverage or Extended Coverage. In addition to the above Exclusions from
Coverage, the Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Coverage:
1. (a) Taxes or assessments that are not shown as existing liens by the records of any taxing authority that levies taxes or assessments on real
property or by the Public Records; (b) proceedings by a public agency that may result in taxes or assessments, or notices of such proceedings,
whether or not shown by the records of such agency or by the Public Records.
2. Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that
may be asserted by persons in possession of the Land.
3. Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and
complete land survey of the Land and that are not shown by the Public Records.
5. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or
title to water, whether or not the matters excepted under (a), (b), or (c) are shown by the Public Records.
6. Any lien or right to a lien for services, labor or material not shown by the Public Records.
7. (Variable exceptions such as taxes, easements, CC&R’s, etc. shown here.)
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ALTA EXPANDED COVERAGE RESIDENTIAL LOAN POLICY (12-02-13)
EXCLUSIONS FROM COVERAGE
The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys’ fees or
expenses which arise by reason of:
1. (a) Any law, ordinance, permit, or governmental regulation (including those relating to building and zoning) restricting, regulating,
prohibiting, or relating to
(i) the occupancy, use, or enjoyment of the Land;
(ii) the character, dimensions, or location of any improvement erected on the Land;
(iii) the subdivision of land; or
(iv) environmental protection;
or the effect of any violation of these laws, ordinances, or governmental regulations. This Exclusion 1(a) does not modify or limit the
coverage provided under Covered Risk 5, 6, 13(c), 13(d), 14 or 16.
(b) Any governmental police power. This Exclusion 1(b) does not modify or limit the coverage provided under Covered Risk 5, 6, 13(c),
13(d), 14 or 16.
2. Rights of eminent domain. This Exclusion does not modify or limit the coverage provided under Covered Risk 7 or 8.
3. Defects, liens, encumbrances, adverse claims, or other matters
(a) created, suffered, assumed, or agreed to by the Insured Claimant;
(b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the Insured Claimant and not disclosed in
writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy;
(c) resulting in no loss or damage to the Insured Claimant;
(d) attaching or created subsequent to Date of Policy (however, this does not modify or limit the coverage provided under Covered Risk 11, 16,
17, 18, 19, 20, 21, 22, 23, 24, 27 or 28); or
(e) resulting in loss or damage that would not have been sustained if the Insured Claimant had paid value for the Insured Mortgage.
4. Unenforceability of the lien of the Insured Mortgage because of the inability or failure of an Insured to comply with applicable doing-business
laws of the state where the Land is situated.
5. Invalidity or unenforceability in whole or in part of the lien of the Insured Mortgage that arises out of the transaction evidenced by the Insured
Mortgage and is based upon usury, or any consumer credit protection or truth-in-lending law. This Exclusion does not modify or limit the
coverage provided in Covered Risk 26.
6. Any claim of invalidity, unenforceability or lack of priority of the lien of the Insured Mortgage as to Advances or modifications made after the
Insured has Knowledge that the vestee shown in Schedule A is no longer the owner of the estate or interest covered by this policy. This
Exclusion does not modify or limit the coverage provided in Covered Risk 11.
7. Any lien on the Title for real estate taxes or assessments imposed by governmental authority and created or attaching subsequent to Date of
Policy. This Exclusion does not modify or limit the coverage provided in Covered Risk 11(b) or 25.
8. The failure of the residential structure, or any portion of it, to have been constructed before, on or after Date of Policy in accordance with
applicable building codes. This Exclusion does not modify or limit the coverage provided in Covered Risk 5 or 6.
9. Any claim, by reason of the operation of federal bankruptcy, state insolvency, or similar creditors’ rights laws, that the transaction creating the
lien of the Insured Mortgage, is
(a) a fraudulent conveyance or fraudulent transfer, or
(b) a preferential transfer for any reason not stated in Covered Risk 27(b) of this policy.
10. Contamination, explosion, fire, flooding, vibration, fracturing, earthquake, or subsidence.
11. Negligence by a person or an Entity exercising a right to extract or develop minerals, water, or any other substances.
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WETLANDS RESTORATION OF SALT POND 20
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT

MAY 22, 2017

Submitted to:
Port of San Diego
3165 Pacific Hwy.
San Diego, CA 92101
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1 INTRODUCTION
The Port of San Diego (Port) proposes a wetland restoration project at the Pond 20 site (Site). The Site
consists of a former salt evaporation pond on an 83.5-acre parcel of land, located in South San Diego
Bay in San Diego, CA. The Port has engaged Great Ecology to design and permit a mitigation bank at
the Site, which would conceptually excavate materials to lower the average elevation by several feet.
The new topography would be designed to restore tidal habitat, and bank credits would be sold under
terms of a mitigation banking agreement. Significant excavation is included in the conceptual design,
and we sought to prepare a Sampling and Analysis Plan suitable for regulatory review and implement
a modest investigation of soil quality consistent with a feasibility-level analysis. This report includes
results of our investigation.
1.1

Site Description

The Site consists primarily of a low diked area, which is hydrologically isolated from the Nestor Creek
and Otay River systems. Based on historical survey information, and to be verified by pending
topographic survey data, the elevation of the area within the dike ranges from approximately 4.5 to
11.5 feet above mean lower low water (ft MLLW; 1988 North American Vertical Datum [NAVD88]). The
proposed average restoration target elevations range from -0.5 to 16.2 ft MLLW (NAVD88), with the
majority of restored habitat below 7.0 ft MLLW.
Site materials subject to this investigation are primarily in non-wetland upland areas currently above
the High Water Line (+7.79 ft MLLW for San Diego Bay, NOAA Station ID: 9410170) and isolated from
tides. We therefore use the conventional term “soils” in this report, although some materials from
deeper portions of the conceptual excavation prism might be considered sediments.
Data presented in this report are intended to inform an evaluation of placement options for upland
soils, and an evaluation of the viability of underlying soils for planting.
1.2

Geologic and Hydrogeologic Conditions

The Site is located within the western Peninsular Range Geomorphic Province of Southern California,
which stretches 900 miles from the Los Angeles Basin and the Transverse Ranges to the southern end
of Baja California (Norris and Webb 1990).
The Site lies within the Otay Hydrologic Unit, a watershed covering 154 square miles that is drained by
the Otay River and its tributaries. The Otay River flows east to west toward San Diego Bay. The Site is
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located adjacent to Nestor Creek, and includes a tidal channel just upstream of the mouth of the Otay
River where it meets San Diego Bay (FIGURE 1). The majority of the Site is hydrologically isolated from
storm and municipal runoff. Soils subject to this investigation are in the upland portion of the Site, and
from the existing surface elevation to the proposed finished grade.
1.3

Field and Database Reconnaissance

Field reconnaissance has indicated no history of spills or releases of hazardous materials, nor any
visual indications of soil degradation (e.g., staining from hydrocarbons). The California State Water
Resources Control Board Geotracker database has also been reviewed and indicates the Site does
not have any history of cleanup investigations.
1.4

Adjacent Parcel information

The Otay River Floodplain has long been under consideration as a mitigation site, and was selected by
Poseidon Resources for mitigation of their Carlsbad Desalination facility as required by their Coastal
Development Permit E-06-013 (Coastal Commission 2013). The Poseidon mitigation project also
includes the Pond 15 site, located north of the San Diego Bay National Wildlife Refuge on the east
side of San Diego Bay. The Otay River Floodplain Site lies to the north and east of Pond 20, and, based
on visual assessment of the sites and a limited survey of historical aerial photography, some of the
Otay River Floodplain mitigation site may share a similar land use history. The specific area likely to
share a land use history lies south of the Otay River Channel and west of the Nestor Creek channel.
Poseidon prepared several studies which informed their initial design. One study, a cultural resource
survey of the Otay River Floodplain site, revealed significant Native American artifacts in the
northeastern corner of the site (i.e., on the far side of the area relative to the Pond 20 site). A detailed
soil characterization analysis, found significant soil contamination from DDT, chlordane, and PCBs in
the eastern portion of the Otay River Floodplain site, east of Nestor Creek. Some areas of DDT
contamination had concentrations high enough to be considered hazardous (Coastal Commission
2013). Contamination is likely related to historical agricultural uses (which did not occur at Pond 20).
Regardless, extensive review of Poseidon’s mitigation effort indicated the soil quality of lands directly
north of Pond 20 did not affect the proposed mitigation use and furthermore, bulk soil chemistry data
indicated placement of materials in an estuarine environment with sensitive biological
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receptors was fully consistent with natural resource conservation at the San Diego Bay National
Wildlife Refuge (Coastal Commission 2013). Since Pond 20 shares its land use history with the western
portion of the Otay River Floodplain site, and not the agricultural uses which appear to co-occur with
contamination on the eastern portion of the Otay River Floodplain site, the Poseidon data indicates
land uses at salt ponds did not result in contamination. Furthermore, the data indicate that soil quality
associated with historical salt production are consistent with reuse of materials as substrate for
sensitive biological resources in San Diego Bay.
1.5

Study Objectives

This sampling and analysis effort includes three distinct objectives to assess conditions at the Site:
1. Characterize the post-excavation (or z-layer) surface for soil structure parameters;
2. Characterize the post-excavation (or z-layer) for plant growth characteristics; and
3. Conduct a screening-level assessment of anticipated excavation (cut).
1.6

Approach and Report Organization

Although the final deposition site for excess materials is currently unknown, we anticipate a
combination of regulatory agencies will have a role in the project permitting process. Great Ecology
generally followed guidance provided by the Southern California Dredge Material Management Team
(DMMT) of regulatory agencies, which include the U.S. Army Corps of Engineers, the Environmental
Protection Agency (EPA), the California Coastal Commission, and the California Regional Water Quality
Control Board (RB). We followed general guidance for soil and sediment testing provided in the Inland
Testing Manual (EPA/USACE 1998), and were consistent regarding parameters listed in the RB Solid
Waste Waiver (RB 2014). We also conducted standard horticultural analyses.
To accomplish study objectives, Great Ecology prepared a Sampling and Analysis Plan (SAP) to
document approach, field activities, analytical methods, quality assurance parameters (Great Ecology
2017) (APPENDIX A). Great Ecology established four stations within the Site property boundary. Two
stations characterized the eastern half of the Site, one station characterized the central western
portion of the Site, and one station characterized the berm where it will be breached to create a
connection to the Otay River. Great Ecology collected core soil samples to generate the study dataset,
which included an assessment of the three-dimensional extent of potential contaminants and soil
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structure characteristics. Additional core samples collected from the z-layer were tested for plantability
characteristics.

2 METHODS
2.1

Sample Collection and Documentation

Great Ecology designated four sampling stations to investigate soil conditions at 1) the conceptual
future berm breach area and 2) the interior of the Site. Interior stations were positioned to capture
conditions across the site. Stations were identified in the field using latitude and longitude data
generated prior to the field effort and also landscape feature cues from available aerial photography
(e.g., vegetation changes, erosional patterns, and hydrological features). On January 30, 2017, Great
Ecology collected core sediment samples using a hand auger. FIGURE 1 is a map of the Site sample
locations overlaid on topographic data generated in 2017. Field staff successfully collected samples
representative of the proposed locations, and verified field positioning with visual landmarks.
Great Ecology recorded field conditions and observations relating to the sampling in a field log.
Recorded data included date and time of sample collection; study name, station identifier, volume and
identification codes of subsamples collected; latitude and longitude of station locations;
meteorological information; core sample characteristics: penetration and sediment characteristics at
approximately one foot increments; and presence (or absence) of unusual colors, odors, debris,
petroleum hydrocarbon sheens, or other relevant sediment characteristics. We provide the original
field logs in APPENDIX B and photographic documentation of the grab samples and cores associated
with each station in APPENDIX C.
Logs also included the vertical dimensions of subsampled strata and a sample inventory for each
location. Individual composite samples varied with respect to dimensions of vertical profile sampled
based on the achieved depth of each core and soil characteristics. For example, in shallow borings
(e.g., sample P20-2), the surficial sediment sample comprised of the top one foot of sediment,
whereas for deeper borings with consistent soil characteristics, a deeper boundary was established
for the bottom of surficial sediment stratum (e.g., the top three feet of sediment at P20-3).
2.2

Sample Handling

Prior to sampling, and in between each station, we thoroughly cleaned all non-disposable sampling
equipment with Alconox detergent and rinsed with deionized water (retained and disposed offsite).
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Field staff collected core samples using a stainless steel hand auger with a maximum depth of 10 feet.
Each one foot section of core was placed on a clean Visqueen sheet for stockpiling and labeled by
depth for assessment following the achievement of target depth or deepest possible penetration
depth.
Field staff logged, photographed, and subsampled the core using clean stainless steel spoons.
Composite samples of the core were prepared in stainless steel mixing bowls to represent the top soil
layer, the mid-level zone of accumulation, and the z-layer. The z-layer was subsampled immediately by
the staff geologist immediately upon reaching the deepest layers to preserve the best percent moisture
test conditions.
Once materials were laid out on the Visqueen, sample characteristics were reviewed and a decision
made with regard to subsample strata boundaries. Clean stainless steel spoons and bowls were used
to prepare representative composite samples of sufficient volume for analyses. Once fieldhomogenized, composite materials were transferred to clean containers provided by the NELAPaccredited analytical laboratory, Enthalpy Analytical, Inc. (Enthalpy) of Orange, California. Based on the
shallow profile of the borings, all excess materials were backfilled into the borehole to minimize waste.
For sample identification, Great Ecology used a standard sample identification code: three characters
to denote the study site (P20) followed by one character to denote the station identifier (i.e., 1 through
4, from FIGURE 1). The last character denoted the depth horizon, with “T” representing the surface
soils, “M” representing the mid-level soils, and “Z” representing the bottom soils. For example, the
sample identifier of P20-1T corresponds to the soil collection at Station 1 in the surface horizon of the
soil profile.
Field staff retained samples overnight in iced coolers before delivering the samples to an Enthalpy
courier who transported the samples to the laboratory. Samples were accompanied by a Chain of
Custody document that denoted requested analyses.
2.3

Bulk Sediment Analysis

Enthalpy evaluated all samples for metals, total petroleum hydrocarbons (TPH), pesticides,
polychlorinated biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs), sulfides, and
conventional analyses (TABLE 1). Where appropriate, analytical results were compared to relevant
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TABLE 1: SAMPLE ANALYSIS METHODS AND TARGET REPORTING LIMITS
Parameter
Conventional Analyses
Grain Size
Percent Solids
TOC
Total Sulfides
Dissolved Sulfides
Metals
As, Cd, Cr, Cu, Pb, Ni,
Se, Ag
Mercury (Hg)
Zinc (Zn)
Organics
TPHb
Pesticidesc
PCBsd
PAHse

Method

Procedure

Sediment Target
Reporting Limitsa

ASTM D4464M
SM 2540Bh
USEPA 9060i
USEPA 376.2Mh
USEPA 376.2Mh

Sieve/Optical
Gravimetric
Combustion
Titrametric
Titrametric

0.1 g
0.1 percent
0.1 percent
0.1 mg/kg
0.1 mg/kg

USEPA 6020h

ICP-MS

0.1 mg/kg

7471Ah

USEPA
USEPA 6020h

GFAAS
ICP-MS

0.02 mg/kg
1.0 mg/kg

USEPA 8015Bh
USEPA 8081Ah
USEPA 8082h
USEPA 8270Ch

GC
GC/ECD
GC/SIM
GC/MS SIM

0.5 mg/kg
2-20 Pg/kg
10 Pg/kg
20 Pg/kg

a

Target reporting limits provided by Calscience Environmental Laboratories.
diesel range organics, TPH as gasoline, and TPH as motor oil.
c Includes 4,4- isomers of DDD, DDE, and DDT; aldrin; D-, E-, G- and J-BHC; chlordane; dieldrin;
endosulfan I and II; endosulfan sulfate; endrin and endrin aldehyde; heptachlor and heptachlor
epoxide; methoxychlor; and toxaphene.
d Includes congener analysis only.
e Includes Low Molecular Weight PAHs (naphthylene, acenaphthylene, acenaphthene, fluorine, and
phenanthrene) and High Molecular Weight PAHs (fluoranthene, pyrene, benzo(a)anthracene,
chrysene, benzo(b,k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene,
and benzo(g,h,i)perylene).
Mass Units: kg = kilogram, g = gram, mg = milligram, Pg = microgram
As = arsenic, Cd = cadmium, Cr = chromium, Cu = copper, Pb = lead, Ni = nickel, Se = selenium, Ag =
silver
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
TPH = total petroleum hydrocarbons
ICP-MS = inductively coupled plasma mass spectroscopy
GFAAS = graphite furnace atomic absorption spectroscopy
GC/ECD = gas chromatography/electron capture dissociation method
GC/MS SIM = gas chromatography/mass spectroscopy selective ion monitoring method
b Includes

screening criteria, which in this case were Effects Range-Low (ERL) and Effects Range-Median (ERM)
values (Buchman 2008). ERL concentrations correspond to the level above which there may be
ecological effect in marine environments. Concentrations were well below the Effects Range-Median
(ERM) concentrations, above which ecological effects are likely. In addition, Waypoint Analytical
(Waypoint) evaluated the z-layer for agricultural suitability (plantability). Plantability was assessed by
comparing results to horticultural benchmarks.
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2.4

Leachability Analysis

Once bulk soil results were available, arsenic was found to be the only constituent above screening
concentrations (per RB 2014). We conducted limited synthetic precipitation leaching procedure (SPLP)
testing to assess leachability. SPLP testing used the same metals analysis (EPA 6010B) as was used
for bulk soil chemistry, but were prepared to evaluate the mobility of pollutants (EPA 1312/3010A).
Arsenic was the only analyte evaluated for leachability.

3 RESULTS
The following section describes bulk sediment analytical chemistry results, as well as leachability test
results. APPENDIX D contains original laboratory reports provided by Enthalpy, including quality
assurance data and summary tables with all the analytical data. APPENDIX E contains original soil
plantability laboratory report provided by Waypoint Analytical.
3.1

Field Data

Great Ecology successfully sampled all four stations. With the exception of the berm location (Station
P20-1), field staff were unable to achieve grab target recovery objectives due to the presence of
groundwater (TABLES 2 and 3). Berm materials from location P20-1 were predominantly moist gray
clay with lenses of fine sand. Berm materials were generally consistent with the visual/textural
characteristics of materials at the top of the berm (the upper limit of our boring was approximately five
feet below the crest of the berm) and berm materials in general (extending south and northeast of the
sampling location, see FIGURE 1).
Core subsections from Station 2, 3, and 4 were generally dominated by sandy loams. Groundwater
was shallower in the westernmost location within the berm. Soils in the interior portions of the berm
were generally consistent with respect to the relative percentage of sand to clay (see APPENDIX B for
field log data).
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TABLE 2: SUMMARY CORE LOCATION INFORMATION
Station ID
P20 – 1
P20 – 2
P20 – 3
P20 – 4

Date
(Time)

1/30/17
(14:30)

1/30/17
(12:55)

1/30/17
(11:30)

1/30/17
(09:30)

Latitude

Longitude

Target
Recovery (ft)

Actual Core
Depth (ft)

32ͼ35’14.91”

117ͼ06’18.84”

61

6.5 1

32ͼ35’12.99”

117ͼ06’09.36”

9.2

3.0

32ͼ35’10.04”

117ͼ05’59.02”

10.5

8.0

32ͼ35’17.09”

117ͼ05’55.09”

12.8

9.2

1

Target recovery was adjusted in the field based on observed site characteristics.
ft = feet

TABLE 3: CORE LOG SUMMARY INFORMATION
Station ID

Target
Recovery (ft)

Depth (ft)

P20 – 1

61

6.5 1

P20 – 2

9.2

3.0

P20 – 3

10.5

8.0

P20 – 4

12.8

9.2

Core Material Description
Top 2 ft: moist brown clay with mottling in soil. From
2 to 6.5 ft: moist gray clay with minor lenses of fine
sand. No groundwater.
Top 1 ft: moist, dark brown. From 1 to 3 ft: wet, dark
brown fine sand. Groundwater at 1.5 ft.
Top 3 ft: Medium tan sand. From 3 to 5 ft: Fine tan
sand. From 5 to 8 ft: gray, medium-coarse wet sand
with mud. Groundwater at 3 ft.
Top 3 ft: loose, brown, dry sand. From 3 to 5 ft: more
compact material, similar to the top 3 ft with minor
clay. From 5 to 9.2 ft: sand with lenses of clayey
material and coarse sand. Groundwater at 5 ft.

1

Target recovery was adjusted in the field based on observed site characteristics.
ft = feet

3.2

Bulk Sediment Chemistry Results

TABLES 4 to 12 summarize the bulk sediment analytical results. Contaminants were generally very low
qualitatively, consistent with the minimal historical development of the site and hydrological isolation.
All estimated concentrations are noted with “J” qualifiers (if applicable).
Total petroleum hydrocarbons were not detected (TABLE 5). Other organic contaminants were nearly
absent, except very minor detections of PAHs, well below ground surface at Location P20-1 (TABLES
6 and 7). Pesticides and PCBs were not detected (TABLES 8 to 10).
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TABLE 4: POND 20 CONVENTIONAL ANALYSES
Sample ID
Method
RL:
1T
1M
1Z
2T
2Z
3T
3M
3Z
4T
4M
4Z

TOC
(mg/kg)
EPA 9060A
560-820
6300
16000
11000
ND
9400
ND
2500
ND
600
ND
ND

Total Solids
(%)
SM 2540 B (M)
0.10
71.4
61.2
68.6
79.1
69.8
88.6
76.4
84.8
89.0
79.7
80.3

Dissolved Sulfide
(mg/kg)
EPA 376.2M
0.56-0.82
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Total Sulfide
(mg/kg)
EPA 376.2M
0.56-15
ND
9.8
230
ND
0.72
ND
ND
ND
ND
ND
ND

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect
TOC = total organic carbon

TABLE 5: POND 20 ORGANICS – TOTAL PETROLEUM HYDROCARBONS
Sample ID
Method
RL:
1T
1M
1Z
2T
2Z
3T
3M
3Z
4T
4M
4Z

TPH (C8 to C10)
(mg/kg)
22.48-32.66
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TPH (C10 to C28)
(mg/kg)
EPA 8015M
11.24-16.33
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TPH (C28 to C40)
(mg/kg)
11.24-12.45
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect
TPH = total petroleum hydrocarbons
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TABLE 6: POND 20 ORGANICS – LOW-MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS
Sample
ID
Method

Acenaphthene
(μg/kg)

Acenaphthylene
(μg/kg)

RL:

11.24-16.33

11.24-16.33

1T
1M
1Z
2T
2Z
3T
3M
3Z
4T
4M
4Z

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Anthracene
Fluorene
(μg/kg)
(μg/kg)
EPA 8270CM
11.2411.2416.33
16.33
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Naphthalene
(μg/kg)

Phenanthrene
(μg/kg)

11.24-16.33

11.24-16.33

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect

PORT OF SAN DIEGO
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MAY 2017

PAGE 11

TABLE 7: POND 20 ORGANICS – HIGH-MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS
Sample
ID

Benz(a)
anthracene
(μg/kg)

Benzo(a)
pyrene
(μg/kg)

Benzo(b)
fluoranthene
(μg/kg)

Benzo(g,h,i)
perylene
(μg/kg)

11.2416.33

11.24-16.33

11.2416.33

ND
ND
16

ND L
ND L
ND L

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Method
11.24RL:
16.33
Berm Location – P20-1
1T
ND L
1M
ND L
1Z
19 L

Benzo(k)
fluoranthene
(μg/kg)

Chrysene
(μg/kg)

EPA 8270CM
11.2411.24-16.33
16.33

Dibenz(a,h)
anthracene
(μg/kg)

Fluoranthene
(μg/kg)

Indeno
(1,2,3-cd)
pyrene
(μg/kg)

Pyrene
(μg/kg)

11.2416.33

11.24-16.33

11.2416.33

11.2416.33

ND
ND
22

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Interior Locations – P20-2, P20-3, P20-4
2T
2Z
3T
3M
3Z
4T
4M
4Z

ND L
ND L
ND L
ND L
ND L
ND L
ND L
ND L

ND
ND
ND
ND
ND
ND
ND
ND

ND L
ND L
ND L
ND L
ND L
ND L
ND L
ND L

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
L = The laboratory control sample (LCS) or laboratory control sample duplicate (LCSD) was out of control limits. Associated sample data was reported with qualifier.ND =
non-detect
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TABLE 8: POND 20 ORGANICS – PESTICIDES (PART I)
Sample
ID

Total
4,4'-DDT
(μg/kg)

Ơ-BHC
(μg/kg)

ơ-BHC
(μg/kg)

ƣ-BHC
(μg/kg)

5.62-8.17

5.62-8.17

Method
RL:

5.62-8.17

5.628.17

Berm Location – P20-1
1T
ND
ND
1M
ND
ND
1Z
ND
ND
Interior Locations – P20-2, P20-3, P20-4
2T
ND
ND
2Z
ND
ND
3T
ND
ND
3M
ND
ND
3Z
ND
ND
4T
ND
ND
4M
ND
ND
4Z
ND
ND

Lindane
Chlordane
Ƣ-BHC)
(μg/kg)
(μg/kg)
EPA 8081A NELAC
56.205.62-8.17
81.66

Endosulfan I
(μg/kg)

Endosulfan
II
(μg/kg)

Endosulfan
sulfate
(μg/kg)

5.62-8.17

5.62-8.17

5.62-8.17

5.62-8.17

Dieldrin
(μg/kg)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect
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TABLE 9: POND 20 ORGANICS – PESTICIDES (PART II)
Sample ID

Endrin
(μg/kg)

Endrin aldehyde
(μg/kg)

Endrin Ketone
(μg/kg)

5.62-8.17

5.62-8.17

5.62-8.17

5.62-8.17

11.24-16.33

112.40163.32

5.62-8.17

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Method
RL:

5.62-8.17

Berm Location – P20-1
1T
ND
1M
ND
1Z
ND
Interior Locations – P20-2, P20-3, P20-4
2T
ND
2Z
ND
3T
ND
3M
ND
3Z
ND
4T
ND
4M
ND
4Z
ND

Heptachlor
Heptachlor epoxide
(μg/kg)
(μg/kg)
EPA 8081A NELAC

Methoxychlor
(μg/kg)

Toxaphene
(μg/kg)

Aldrin
(μg/kg)

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect
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TABLE 10: POND 20 ORGANICS – POLYCHLORINATED BIPHENYLS
Sample ID

PCB-1016
(μg/kg)

PCB-1221
(μg/kg)

Method
RL:
56.20-81.66 56.20-81.66
Berm Location – P20-1
1T
ND
ND
1M
ND
ND
1Z
ND
ND
Interior Locations – P20-2, P20-3, P20-4
2T
ND
ND
2Z
ND
ND
3T
ND
ND
3M
ND
ND
3Z
ND
ND
4T
ND
ND
4M
ND
ND
4Z
ND
ND

PCB-1232
(μg/kg)
56.20-81.66

PCB-1242
(μg/kg)

PCB-1248
PCB-1254
(μg/kg)
(μg/kg)
EPA 8082 NELAC
56.20-81.66 56.20-81.66 56.20-81.66

PCB-1260
(μg/kg)

PCB-1262
(μg/kg)

PCB-1268
(μg/kg)

56.20-81.66

56.20-81.66

56.20-81.66

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

Notes:
All values are dry weight masses
kg = kilograms
μg = micrograms
ND = non-detect
PCB = polychlorinated biphenyls
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TABLE 11: POND 20 METALS ANALYSES
Sample
ID

Arsenic
(mg/kg)

Method

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

3050B/6010B

1212/3010A/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

3050B/6010B

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

NELAC

70
8.2

NA
NA
5
0.050
0.036

9.6
1.2

370
81

270
34

218
46.7

0.71
0.15

51.6
20.9

-

3.7
1.0

410
150

0.560.82

1.12-1.63

1.692.45

1.121.63

0.560.82

5.628.17

ERM
ERL
STLC
MUN
CCC
RL:

1.121.63

Arsenic
(mg/L)
SPLP

0.01

Cadmium
(mg/kg)

1T
1M
1Z

8.5
10.7
7.98

0. 013
-

0.72
1.07
0.89

2T
2Z
3T
3M
3Z
4T
4M
4Z

3.65
5.57
2.26
4.56
4.86
2.47
3.14
4.93

ND
ND
0.016

ND
0.48 J
ND
0.47 J
0.26 J
0.25 J
0.31 J
0.27 J

Chromium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Mercury
(mg/kg)

1.121.120.161.63
1.63
0.23
Berm Location – P20--1
30.2
16.2
5.68
ND
41.3
21.8
5.49
0.04 J
23.9
17.4
5.83
ND
Interior Locations – P20--2, P20--3, P20--4
8.82
6.07
2.01
ND
15.8
15.8
3.72
ND
5.23
2.32
1.93
ND
10.7
9.31
2.99
ND
7.4
5.8
2.12
ND
6.12
3.83
2.44
ND
9.71
7.07
2.53
ND
9.81
6.73
2.62
ND

Nickel
(mg/kg)

Selenium
(mg/kg)

Silver
(mg/kg)

Zinc
(mg/kg)

11.7
16
11.3

ND
ND
ND

ND
ND
ND

66.2
85.7
65.4

2.84
7.32
1.51 J
5.01
2.91
2.28
4.14
4.03

ND
ND
ND
ND
ND
ND
ND
ND

0.19 J
ND
ND
0.36 J
ND
ND
ND
ND

22.0
47.8
13.2
35.8
24.0
18.6
34.4
30.9

Notes:
All values are dry weight masses (except SPLP)
CCC = Saltwater Criterion Continuous Concentration, California Toxics Rule, EPA 2000
ERL/ERM = effects range low/median (Buchman 2008)
J = Reported value is above the Method Detection Limit and below the Reporting Limit. Reported value is estimated.
kg = kilograms
μg = micrograms
MUN = Domestic or Municipal supply waters, San Diego Basin Plan 2016
ND = non-detect
STLC = Soluble Threshold Leaching Concentration (California Title 22)
SPLP = Synthetic Precipitation Leaching Procedure (California Title 22)
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TABLE 12: POND 20 AGRICULTURAL SUITABILITY
Sample ID
1Z
2Z
3Z
4Z

pH
7.9
7.8
8.0
7.2

ECe
(dS/m)
69.2
60.4
71.9
88.6

Ca
(meq/L)
25.5
58.4
17.7
35.9

Mg
(meq/L)
119.0
112.0
117.0
161.0

Na
(meq/L)
723.0
559.0
613.0
746.0

K
(meq/L)
14.7
18.4
16.4
12.4

B
(ppm)
2.42
10.50
8.18
3.63

SO4
(meq/L)
58.4
103.0
91.1
73.7

SAR
85.06
60.56
74.70
75.18

Notes:
Ca = calcium, Mg = magnesium, Na = sodium, K = potassium, B = boron, SO4 = sulfate
dS = deciSiemens
L = liters
m = meters
meq = milliequivalents
ppm = parts per million
ECe = salinity
SAR = sodium adsorption ratio
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Metals concentrations (TABLE 11) were also very low; nearly all locations contained sediments with
concentrations below the Effects Range-Low (ERL) concentrations. Only two samples, both at P20-1
(the berm) exceeded ERL levels, which exceeded only the arsenic ERL. The surface and mid-depth
samples exhibited only minor exceedances of the ERL, and were well below the ERM. This result,
particularly in the absence of other ERL exceedances, indicates a very low likelihood of ecological
effects in marine environments.
The presence of arsenic at levels above a screening threshold resulted in additional characterization
to assess leachability. For these analyses, the highest bulk sediment concentration samples from
each of the four locations were tested to consider a “worst-case” scenario using the SPLP method.
Selected soil samples were: P20-1M, P20-2Z, P20-3Z, and P20-4Z; results are included in TABLE 11.
All leachability results were well below the STLC limit, in all cases by between 2 and 3 orders of
magnitude. When arsenic was detected (2 of the 4 samples; concentrations of 0.013 mg/L in sample
P20-1M, and 0.016 in sample P20-4Z), values were below both the Basin Plan levels for waters
designated as domestic or municipal supply (MUN = 0.050 mg/L, RB 2016) and the most stringent
environmental water quality standard (California Toxics Rule, Saltwater Criterion Continuous
Concentration = 0.036 mg/L, EPA 2000).
3.3

Data Quality and Validity

Great Ecology reviewed the quality assurance compliance data provided by Enthalpy to ensure
analytical data were valid and representative. There were no quality assurance data provided by
Waypoint. In this section, Great Ecology provides summary data for the Enthalpy reports; additional
data are included as case narrative statements and quality control data within their respective reports
(APPENDIX D).
The maximum achieved reporting limits were higher than the target values for some organic analytes,
as well as the metals, but the vast majority fell below the lowest respective guideline values (i.e., ERL
concentrations), where applicable.
For mercury, analytical reporting limits fell below the ERM value (0.71 mg/kg), but above the ERL
concentration (0.15 mg/kg). However, the method detection limit (MDLs) were reviewed and ranged
from 0.02-0.03 mg/kg. Therefore, if it had been present at levels above the ERL, mercury would have
been detected and qualified as an estimate. In addition, Great Ecology found the quality control data
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for mercury method blank, matrix spike, and laboratory control samples to be in compliance with
quality assurance control limits. Mercury data are therefore deemed valid and representative.
For the metals analyses, several method blank detections were present in QC Batch 1174933 (see
Page 28 of Enthalpy Lab Request 387148). Method blank detections included antimony, selenium,
and zinc; all detections were below respective reporting limits (1 to 5 mg/kg), but above respective
method detection limits. Great Ecology reviewed data for the samples that corresponded to QC Batch
1174933; all results were non-detect or less than the ERL (see above tables); therefore, any
overestimation of actual antimony, selenium, or zinc was considered moot.
The matrix spike analyses for antimony were out of acceptable control ranges. However, data were
considered valid on the basis of laboratory control sample analyses. Therefore, data are deemed valid.
The lab control and matrix spike analyses for benz(a)anthracene and benzo(b)fluoranthene
overestimated concentrations to a degree outside control limits. Since these analytes were not
detected, a conservative interpretation of the results concludes that these analytes are not present at
levels of concern. The naphthalene laboratory control samples were out of control limits, but the matrix
spike data (and surrogate analyses) were within control limits and are therefore deemed valid. These
data were appropriately qualified.
A single deviation from the SAP (attached as APPENDIX A) was recognized in that only the 4,4- isomers
of DDD, DDE, and DDT were analyzed. 2,4 isomers were not analyzed, and were a minor component
of DDT-containing products (historically). Since assessment of 4,4 isomers of DDTs is consistent with
current guidance regarding how Total DDTs are calculated and compared to benchmark screening
criteria (e.g., Buchman 2008), this deviation did not impact the conclusions of this report.
In summary, we consider the reported bulk sediment chemistry data to be valid and representative.
3.4

Data Limitations

The statements above generalize sediment quality on the basis of a small number of sample locations
relative to the anticipated volume of excavation. However, generalization is justifiable based on land
use history, minimal development, hydrological isolation, and consistency with available bulk sediment
chemistry for adjacent lands with similar land uses and hydrology (e.g., USFWS 2016).
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4 DISCUSSION
4.1

Field Operations

Great Ecology staff members performed field collection efforts, sample handling, and soil analyses as
outlined in the study SAP (see APPENDIX A). Field staff achieved limited progress toward core target
depth at three of four stations due to shallow groundwater. Recovery depths were limited as a result
of groundwater intrusion and borehole collapse at interior locations. Soil sampling at the berm location
(P20-1) was successful.
4.2

General Soil Conditions

The particle size distribution data was observed to be qualitatively different at the interior stations
when compared to berm soils. Berm soil was generally finer material, and was observed to have higher
TOC and moisture content (TABLE 2). Berm materials appeared visually and texturally distinct from
interior soils (see APPENDIX C).
4.3

Bulk Sediment Chemistry

Apart from metals, the majority of priority pollutant contaminants were not detected at the Site. The
following categories of contaminants were non-detect at all stations and depth horizons:
x

Total petroleum hydrocarbons (TPHs);

x

Low-molecular weight polycyclic aromatic hydrocarbons (LPAHs);

x

Pesticides; and

x

Polychlorinated biphenyls (PCBs).

Location P20-1 had detected levels of high-molecular weight polycyclic aromatic hydrocarbons
(HPAHs) in the z-layer; however, combined these HPAHs totaled 57 μg/kg, well below the ERL
concentration for HPAHs (1,700 μg/kg) and Total PAHs (4,022 μg/kg) (Buchman 2008).
Arsenic was the only metal with concentrations exceeding benchmark concentrations. At Location
P20-1, arsenic concentrations in the top and middle soil horizons exceeded the ERL (8.2 mg/kg).
Interior stations did not exceed ERL criteria. SPLP testing demonstrates that the arsenic is insoluble
at all locations, and comparisons to water quality criteria indicate no threat to surface or groundwater
conditions.
All encountered concentrations are low with regard to ecological risk criteria.
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4.4

Horticultural Evaluation of the Z-Layer

Salinity presents the most significant constituent from a horticultural/plantability perspective. Soil
salinity was not limited to surficial soils, and extended into the z-layer samples. Salinity far exceeded
the tolerance of the majority of salt marsh plants (>30 dS/m) in the z-layer at all stations. Station 2
had the lowest salinity relative to the other stations, and Station 4 had the highest. These represent
the shallowest and deepest samples, respectively, taken within the berm at the Site.
The agricultural suitability analyses revealed additional concerns for plantability. The sodium
adsorption ratio (SAR) for every station indicates these soils are sodic (>15). Sodic conditions lead to
a negative impact on soils structure and water infiltration. Further, the elevated levels of boron present
a concern; elevated boron can cause burning of foliage and negatively impact survivorship rates for
young plants.
High salinity coupled with high SAR and boron values and low total organic carbon at most stations
represent a threat to plant survivorship and indicate a need for soil amendments and leaching prior to
planting onsite. Further detail on the agricultural suitability analysis is available in Waypoint’s attached
report (APPENDIX E).
4.5

Conclusion

A review of the Pond 20 hydrology and site history indicate a lack of contaminant sources in the recent
and extended history of the Site, and available bulk sediment chemistry from adjacent parcels
corroborates this opinion (Coastal Commission 2013). Direct testing of materials encountered during
our investigation indicated that bulk sediment physical characteristics and bulk sediment chemistry
were consistent with the hypothesized lack of contamination. Soil arsenic was the only analyte to
exceed a screening value; additional leachability testing indicated that it is tightly bound and does not
present a risk to even the most susceptible aquatic receptors. As a result, data collected herein
indicate that the materials areEF substantially ‘inert’ with regard to beneficial reuse at offsite locations
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1

INTRODUCTION

The San Diego Unified Port District (District) is planning a wetland mitigation bank for the Pond 20 site,
located in South San Diego Bay in San Diego, CA. The District engaged Great Ecology to design the
mitigation bank. As part of a previously completed feasibility study, Great Ecology created a conceptual
design for an 83.5-acre mitigation bank on Sub-parcel B (Site; FIGURE 1). The Site currently consists
of largely barren upland open space resulting from its historic use as a salt evaporator pond. The
conceptual design includes proposed channels that re-establish tidal connections and excavation of
the Site to elevations appropriate to support the establishment of tidal wetlands. Preliminary estimates
indicate a significant volume of soil/sediment (between approximately 100,000 and 250,000 cubic
yards) will be excavated and either relocated onsite or exported offsite for reuse.
1.1

Document Purpose

This Sampling and Analysis Plan (SAP) was prepared by Great Ecology to outline our sampling and
analysis approach. The analysis will characterize the materials, document soil/sediment
characteristics, and describe anticipated post-excavation surface conditions (or z-layer conditions) to
inform the design process.
This SAP was prepared in accordance with guidance provided by the Southern California Dredge
Material Management Team (DMMT) of regulatory agencies, which include the U.S. Army Corps of
Engineers, the Environmental Protection Agency (EPA), the California Coastal Commission, and the
Regional Water Quality Control Board. Although the final deposition site for excess materials is
currently unknown, we anticipate a combination of DMMT agencies will have a role in the project
permitting process.

2

SITE CONTEXT

2.1

Geologic, Topographic, and Hydrogeologic Conditions

The Site is located within the western Peninsular Range Geomorphic Province of Southern California,
which stretches 900 miles from the Los Angeles Basin and the Transverse Ranges to the southern end
of Baja California (Norris and Webb 1990).
The Site consists primarily of a low diked area, which is hydrologically isolated from the Nestor Creek
and Otay River systems. Based on historical survey information, and to be verified by pending
topographic survey data, the approximate elevation of the area within the dike ranges from
approximately 4.5 to 11.5 feet above mean lower low water (MLLW; 1988 North American Vertical
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Datum [NAVD88]). The proposed average restoration target elevations range from -0.5 to 16.2 feet
MLLW (NAVD88), with the majority of restored habitat below 7.0 feet MLLW.
The Site lies within the Otay Hydrologic Unit, a watershed covering 154 square miles that is drained by
the Otay River and its tributaries. The Otay River flows east to west toward San Diego Bay. The Site is
located adjacent to Nestor Creek, and includes a tidal channel just upstream of the mouth of the Otay
River where it meets San Diego Bay (FIGURE 1). The Site soils/sediments subject to this investigation
are in the upland portion of the Site, and from the existing surface elevation to the proposed finished
grade.
2.2

Field and Database Reconnaissance

Field reconnaissance has indicated no history of spills or releases of hazardous materials, nor any
visual indications of soil degradation (e.g., staining from hydrocarbons).

3

METHODOLOGY

3.1

Objectives and Approach

This sampling and analysis effort includes three distinct objectives:
1. Characterize the post-excavation (or z-layer) surface for soil structure parameters;
2. Characterize the post-excavation (or z-layer) for plant growth characteristics; and
3. Conduct a screening-level assessment of anticipated excavation spoils (cut).
3.2

Soil/Sediment Sampling Protocol

The sampling protocol will employ a hand auger team to sample four locations (FIGURE 2). Clean
plastic sheeting (e.g., Visqueen) will be used to establish a zone for equipment mobilization and for
sample handling. Hand auger progress will be monitored and logged by staff under the supervision of
a California-licensed geologist or engineer.
Materials will be stockpiled on the surface during excavation for subsequent subsampling with the
exception of the z-layer, which will be subsampled immediately upon reaching target depth to preserve
the best percent moisture test conditions. Archive samples may be collected if warranted by field
conditions.
Sampling at each location will result in two samples: a z-layer sample, which will receive
comprehensive analysis, and a composite of the overlying soils/sediments, which will be tested for an
abbreviated list of analytes limited to conventional, metals, and organic compound analyses.
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Borings will not be tested at a scale finer than two feet (materials will be logged at an appropriate
scale). If horizons less than two feet in length are observed to exhibit unexpected or unusual
characteristics (e.g., hydrocarbon staining), those soils/sediments will be sampled and at minimum
archived for potential analysis.
3.3

Soil/Sediment Sample Analysis

Samples collected during the site investigation will be analyzed by a National Environmental
Laboratory Accreditation Program (NELAP) certified laboratory using EPA and other standard methods
of analysis (e.g., ASTM International). Analyses are focused on four primary indicators:
x

Conventional descriptive analyses;

x

Soil/sediment characteristics;

x

Metals; and

x

Organic pollutants.

Respective methods, method publications, and target analytical concentrations are detailed in TABLE
1. The table is subject to modification based on ongoing review; duplication of methods by different
laboratories will be avoided if independent testing is necessary.
3.4

Sample Management and Shipment

Chain of custody documentation will serve as a tracking tool to ensure proper analyses are undertaken
in accordance with this plan. Chain of custody documentation will accompany iced coolers when
transported to the laboratory, and during any subsequent transfer. All samples will be packed and
shipped to the laboratory in such a manner as to prevent loss of sample due to breakage, leaks, or
cross-contamination. The transfer from the field team to the laboratory will occur at the end of the
sampling period, and the Great Ecology field coordinator will be responsible for completing chain of
custody documentation for all samples prior to their shipment to the laboratory. The laboratory will be
instructed to homogenize samples prior to collection of aliquots for specific analyses.
Upon collection, each sample container will be labeled with water-resistant ink. The sample label
information will include the project name, a unique sample identification number (e.g., “P20-1”),
sampling date and time, and the sampler's initials. The unique sample identification number will, at
minimum, include information corresponding to the boring number and sample horizon or composite
nature.
Sample containers for chemical analysis will be labeled, placed in freezer bags, if needed, and
immediately placed on bagged ice in a cooler. Additional bagged ice will be placed over the top of the
samples for shipment/transport as needed.
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Great Ecology will make arrangements to ensure the samples are delivered within an appropriate time
frame for fixed laboratory analysis.
TABLE 1 CONVENTIONAL, GEOTECHNICAL, AND ANALYTICAL TESTING ANALYSES
Parameter
CONVENTIONAL ANALYSES
Grain Size
Percent Solids
TOC
Total Sulfides
Dissolved Sulfides
GEOTECHNICAL CHARACTERISTICS
Plasticity Index
In-Situ Moisture
Shear Strength
Grain Size
METALS
As, Cd, Cr, Cu, Pb, Ni, Se, Ag
Zn
Hg
ORGANICS
TRPH
Pesticidesb
PCBsc
PAHsd

Method

Procedure/
Specification

Soil/Sediment
Target
Reporting Limitsa

ASTM D4464M
SM 2540Bh
USEPA 9060i
USEPA 376.2Mh
USEPA 376.2Mh

Sieve/Optical
Gravimetric
Combustion
Titrametric
Titrametric

0.1 g
0.1 percent
0.1 percent
0.1 mg/kg
0.1 mg/kg

ASTM D4318
ASTM D2937)
ASTM D2166
ASTM D422

Atterberg Limit
Gravimetric
Unconfined Compressure
Sieve/Hydrometer

0.1 g

USEPA 6020 i
USEPA 6020 i
USEPA 7471A i

ICP-MS
ICP-MS
GFAAS

0.1 mg/kg
1.0 mg/kg
0.02 mg/kg

USEPA 418.1M h
USEPA 8081A i
USEPA 8082 i
USEPA 8270C i

IR Spectroscopy
GC/ECD
GC/ECD
GC/MS SIM

1.0 mg/kg
2-20 Pg/kg
10 Pg/kg
20 Pg/kg

PLANTABILITY ANALYSES
Various, by Agricultural Laboratory – salinity, sodium adsorption ratio (SAR), soluble cations, sulfate, boron, pH, and qualitative lime.
a

Target reporting limits provided by Calscience Environmental Laboratories
Includes 2,4- and 4,4- isomers of DDD, DDE, and DDT; D E G and J-BHC; chlordane; dieldrin; endosulfan I and II; endosulfan
sulfate; endrin and endrin aldehyde; heptachlor and heptachlor epoxide; methoxychlor; and toxaphene.
c
Includes congeners and Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, and 1262.
d
Includes Low Molecular Weight PAHs (naphthylene, acenaphthylene, acenaphthene, fluorine, and phenanthrene) and High
Molecular Weight PAHs (fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b,k)fluoranthene, benzo(a)pyrene,
indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene).
h
Standard Methods for the Examination of Water and Wastewater, 19th Edition (APHA, 1995)
i
SW-846. Test methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA 1986-1996)
Mass Units: kg – kilogram, g – gram, mg – milligram, Pg – microgram, ng – nanogram L – liter
ASTM – American Society for Testing & Materials
TOC – total organic carbon
PAH – polycyclic aromatic hydrocarbon
PCB – polychlorinated biphenyl
TRPH – total recoverable petroleum hydrocarbons
NA – not applicable
ICPMS – inductively coupled plasma mass spectroscopy
IR – infrared
GFAAS – graphite furnace atomic absorption spectroscopy
GC/ECD – gas chromatography/electron capture dissociation method
GC/MS SIM – gas chromatography/mass spectroscopy selective ion monitoring method
GC/FPD – gas chromatography/flame photometric detection method
b
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4

REPORTING

A final report will document the above investigation and be supported by tables, figures, and
appendices, as appropriate. The report will characterize the Site soil/sediment, describe its chemical
characteristics, and if feasible given boring depths, identify underlying native soil conditions and
estimate the vertical extent and volume of fill material.

5

OTHER INVESTIGATION ACTIVITIES

5.1

Photographs

Photographs will be taken of the sampling locations and surrounding site to document the sampling
areas, use of field equipment, and related activities.
5.2

Boring Logs

Boring logs will be generated for each boring completed. Boring logs will document the depth below
ground surface from which sample volumes are extracted. The logs will include the date, the total
depth, the depth at which groundwater was encountered (if any), and the soil type in accordance with
the Unified Soil Classification System. The logs will also include observations regarding soil
discoloration and/or odors in ambient air, and corresponding sample identifiers.
5.3

Site Control

To avoid open boreholes at the site, with the attendant safety hazards, the boreholes will be backfilled
with excavated materials. Great Ecology appreciates that spoil from the borings could be considered
"investigation-derived waste," which typically would be containerized and transported offsite for
disposal. However, there is no indication that the material is hazardous waste or could pose any kind
of health issue and, as a result, materials will be returned to the boring holes.
5.4

Permitting and Utility Clearance

The County of San Diego, Department of Environmental Health (SDCoDEH) requires permits for soil
borings to depths greater than 20 feet below ground surface; our borings will be well above this
threshold and permits are therefore not needed. As required by law, Underground Service Alert of
Southern California (DigAlert) will be notified of the planned investigation so that the appropriate utility
companies have the opportunity to respond and check for conflicts.

SAN DIEGO UNIFIED PORT DISTRICT
SAMPLING AND ANALYSIS PLAN FOR SEDIMENT CHARACTERIZATION
JANUARY 2017

PAGE 5

5.5

Health and Safety Plan (HASP)

The proposed investigation will be conducted in accordance with a site-specific HASP. The HASP will
describe the site-specific chemical and physical hazards that may be encountered, as well as "generic"
hazards associated with working in proximity to trenching, drilling, and other equipment. The HASP will
specify the minimum health and safety procedures and measures to eliminate or minimize site-specific
and generic hazards. In addition to preparing onsite workers and management for the anticipated
potential hazards, the HASP will enable workers and management to respond to changing conditions
and make professional judgments regarding the interpretation of subsurface assessment data and
related control measures. Specifically, the HASP will:
x

Inform all field personnel, contractors, subcontractors, and visitors of the potential hazards
associated with the work to be performed at the site; and

x

Identify the minimum precautionary measures and personal protective equipment.

Field personnel will be required to read, understand, and follow the HASP in the field. Subcontractors
must also follow the HASP or follow their own health and safety procedures, provided these are at least
as stringent.
Prior to any field work during which exposure to hazardous conditions could occur, contractor and
subcontractor personnel will be required to sign a HASP review form as an acknowledgement of their
understanding of its contents and as an agreement to follow its procedures and guidance. Visitors to
the Site will be familiarized with the HASP and will be required to sign a HASP review form. A copy of
the HASP will be available onsite while soil/sediment sampling work is in progress.
5.6

Anticipated Schedule

The project team anticipates completing field work associated with soil and soil/sediment sampling
and investigation between January 25 and February 10, 2017. Reporting is anticipated to be
completed and delivered within 45 days of completion of field activities.

6

REFERENCES

California Coastal Commission. 2013. Condition Compliance for CDP No. E-06-013, Special
Condition 8 – Poseidon Resources (Channelside), LLC. Agenda item W14a. November 22.
Norris, R.M., and R.W. Webb. 1990. Geology of California. 2nd edition, John Wiley. New York.

SAN DIEGO UNIFIED PORT DISTRICT
SAMPLING AND ANALYSIS PLAN FOR SEDIMENT CHARACTERIZATION
JANUARY 2017

PAGE 6

/(9((
72(2)/(9((

352326('6$03/,1*/2&$7,21 $3352;,0$7(

DRAFT CONFIDENTIAL & PROPRIETARY

APPENDIX B: FIELD LOGS

PORT OF SAN DIEGO
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MAY 2017

PAGE 28

DRAFT CONFIDENTIAL & PROPRIETARY

APPENDIX C: PHOTODOCUMENTATION

PORT OF SAN DIEGO
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MAY 2017

PAGE 29

3KRWRGRFXPHQWDWLRQRI/RFDWLRQ YLHZWRZHVWULJKW DQG
IWVWUDWD OHIWSUHVHQWHGIURPVXUIDFHWRGHSWK 



SAN DIEGO UNIFIED PORT DISTRICT
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MARCH 2017

3KRWRGRFXPHQWDWLRQRI/RFDWLRQ YLHZWRZHVWULJKW DQG
IWVWUDWD OHIWSUHVHQWHGIURPVXUIDFHWRGHSWK 

SAN DIEGO UNIFIED PORT DISTRICT
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MARCH 2017

3KRWRGRFXPHQWDWLRQRI/RFDWLRQ YLHZWRZHVWULJKW DQG
IWVWUDWD OHIWSUHVHQWHGIURPVXUIDFHWRGHSWK 

SAN DIEGO UNIFIED PORT DISTRICT
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MARCH 2017

3KRWRGRFXPHQWDWLRQRI/RFDWLRQ YLHZWRZHVWULJKW DQG
IWVWUDWD OHIWSUHVHQWHGIURPVXUIDFHWRGHSWK>FRXQWHUFORFNZLVHIURPORZHUOHIW@ 

SAN DIEGO UNIFIED PORT DISTRICT
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MARCH 2017

DRAFT CONFIDENTIAL & PROPRIETARY

APPENDIX D: SOIL ANALYTICAL DATA REPORT

PORT OF SAN DIEGO
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MAY 2017

PAGE 30

Enthalpy Analytical, Inc.
Formerly Associated Labs
806 N. Batavia - Orange, CA 92868
Tel: (714)771-6900 Fax: (714)538-1209
www.associatedlabs.com
info-sc@enthalpy.com

Client:
Address:

Attn:

Lab Request:
Report Date:
Date Received:
Client ID:

Great Ecology
2251 San Diego Ave.
Suite A218
San Diego, CA 92110
Nick Buhbe

387148
04/21/2017
01/31/2017
15631

Comments: Pond 20 Mitigation Bank
All results have been dry weight corrected.
Supplemental Report 1

This laboratory request covers the following listed samples which were analyzed for the parameters indicated on the attached Analytical Result
Report. All analyses were conducted using the appropriate methods. Methods accredited by NELAC are indicated on the report. This cover letter
is an integral part of the final report.

Sample #
387148-001
387148-002
387148-003
387148-004
387148-005
387148-006
387148-007
387148-008
387148-009
387148-010
387148-011

Client Sample ID
P20-1T
P20-1M
P20-1Z
P20-2T
P20-2Z
P20-3T
P20-3M
P20-3Z
P20-4T
P20-4M
P20-4Z

Thank you for the opportunity to be of service to your company. Please feel free to call if there are any questions regarding this report or if we can be
of further service.

Report Review performed by: Winston Yu, Project Manager
NOTE: Unless notified in writing, all samples will be discarded by appropriate disposal protocol 60 days from date received.
The reports of the Enthalpy Analytical, Inc. are confidential property of our clients and may not be reproduced or used for
publication in part or in full without our written permission. This is for the mutual protection of the public, our clients, and ourselves.
68321-01
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NELAP:04232CA | ELAP:1338

Matrix: Solid
Sampled: 01/30/2017 15:00
Sample #: 387148-001

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
8.50
0.72
30.2
16.2
5.68
11.7
ND
ND
66.2

1
1
1
1
1
1
1
1
1

0.50
0.29
0.18
0.43
0.45
0.28
1.01
0.18
0.39

1.40
0.70
1.40
1.40
0.70
2.10
1.40
0.70
7.00

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.20

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

14.00
28.01
14.00

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

7.00
7.00
7.00
7.00
7.00
7.00
70.02
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
14.00
140.04

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.94
0.80
1.33
0.28
0.48
1.68
16.80
0.63
0.88
0.39
1.12
2.38
0.87
1.26
1.68
0.62
0.38
0.42
7.28
16.80

% Recovery
106
118

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
4.20
19.61
13.30
19.61
26.61
28.01
9.66
23.81
12.04

70.02
70.02
70.02
70.02
70.02
70.02
70.02
70.02
70.02

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector:

Site:
Client Sample #: P20-1T
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 15:00
Sample #: 387148-001

Analyte

Client: Great Ecology

NELAC

Method: SM 2540-G
Total Solids

DF

MDL

% Recovery
98
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Sample Type:

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Collector:

Site:
Client Sample #: P20-1T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
75
79
114

RDL

Units

Limits
50-150
5.18
5.32
1.96
4.62
1.68
1.54
2.52
2.38
1.68
2.38
1.16
1.96
1.18
1.82
2.52
5.60
1.96
1.09

14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
71.4

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 15:10
Sample #: 387148-002

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 1312/3010A
0.013
1

0.01

mg/L

04/20/17

QCBatchID: QC1177607
04/21/17
KLN

1
1
1
1
1
1
1
1
1

0.59
0.34
0.21
0.51
0.52
0.33
1.18
0.21
0.46

1.63
0.82
1.63
1.63
0.82
2.45
1.63
0.82
8.17

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/03/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN

Prep Method: EPA 7471A
0.04 J

1

0.03

0.23

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP
J

16.33
32.66
16.33

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

8.17
8.17
8.17
8.17
8.17
8.17
81.66
8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17
16.33
163.32

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

0.004

Prep Method: EPA 3050B
10.7
1.07
41.3
21.8
5.49
16.0
ND
ND
85.7

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1.09
0.93
1.55
0.33
0.56
1.96
19.60
0.73
1.03
0.46
1.31
2.78
1.01
1.47
1.96
0.72
0.44
0.49
8.49
19.60

% Recovery
84
131

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1

Limits
50-150
50-150
4.90
22.86
15.52
22.86
31.03
32.66
11.27

81.66
81.66
81.66
81.66
81.66
81.66
81.66

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Collector: Client

Site:
Client Sample #: P20-1M

Lab Request 387148, Page 4 of 36

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 15:10
Sample #: 387148-002

Client: Great Ecology

Sample Type:

Analyte

Result

DF

PCB-1262
PCB-1268

ND
ND

1
1

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

MDL
27.76
14.05

% Recovery
77
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-1M

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
67
72
108

RDL
81.66
81.66

Units
ug/Kg
ug/Kg

Limits
50-150
6.04
6.21
2.29
5.39
1.96
1.80
2.94
2.78
1.96
2.78
1.36
2.29
1.37
2.12
2.94
6.53
2.29
1.27

16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33
16.33

Analyzed By Notes

02/01/17
02/01/17

02/02/17
02/02/17

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
02/02/17
L
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

LW
LW

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Notes

QCBatchID:

Prep Method: See Attached
1
Prep Method: Method
61.2

1

%

Analytical Results Report
68321-01

Prepared

Lab Request 387148, Page 5 of 36

02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 15:20
Sample #: 387148-003

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
7.98
0.89
23.9
17.4
5.83
11.3
ND
ND
65.4

1
1
1
1
1
1
1
1
1

0.53
0.31
0.19
0.45
0.47
0.29
1.05
0.19
0.41

1.46
0.73
1.46
1.46
0.73
2.19
1.46
0.73
7.29

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/03/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.20

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

14.58
29.17
14.58

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

7.29
7.29
7.29
7.29
7.29
7.29
72.92
7.29
7.29
7.29
7.29
7.29
7.29
7.29
7.29
7.29
7.29
7.29
14.58
145.84

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.98
0.83
1.39
0.29
0.50
1.75
17.50
0.66
0.92
0.41
1.17
2.48
0.90
1.31
1.75
0.64
0.39
0.44
7.58
17.50

% Recovery
93
118

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
4.38
20.42
13.85
20.42
27.71
29.17
10.06
24.79
12.54

72.92
72.92
72.92
72.92
72.92
72.92
72.92
72.92
72.92

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-1Z

Lab Request 387148, Page 6 of 36

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 15:20
Sample #: 387148-003

Analyte

Client: Great Ecology

NELAC

Method: SM 2540-G
Total Solids

DF

MDL

% Recovery
90
Prep Method: EPA 3545
ND
ND
ND
ND
ND
19
16
ND
ND
ND
22
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Sample Type:

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Collector: Client

Site:
Client Sample #: P20-1Z

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
68
72
104

RDL

Units

Limits
50-150
5.40
5.54
2.04
4.81
1.75
1.60
2.63
2.48
1.75
2.48
1.21
2.04
1.23
1.90
2.63
5.83
2.04
1.14

14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58
14.58

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
68.6

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 13:20
Sample #: 387148-004

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
3.65
ND
8.82
6.07
2.01
2.84
ND
0.19 J
22.0

1
1
1
1
1
1
1
1
1

0.46
0.27
0.16
0.39
0.40
0.25
0.91
0.16
0.35

1.26
0.63
1.26
1.26
0.63
1.90
1.26
0.63
6.32

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
J
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.18

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

12.64
25.28
12.64

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

6.32
6.32
6.32
6.32
6.32
6.32
63.20
6.32
6.32
6.32
6.32
6.32
6.32
6.32
6.32
6.32
6.32
6.32
12.64
126.41

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.85
0.72
1.20
0.25
0.43
1.52
15.17
0.57
0.80
0.35
1.01
2.15
0.78
1.14
1.52
0.56
0.34
0.38
6.57
15.17

% Recovery
88
102

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
3.79
17.70
12.01
17.70
24.02
25.28
8.72
21.49
10.87

63.20
63.20
63.20
63.20
63.20
63.20
63.20
63.20
63.20

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-2T
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 13:20
Sample #: 387148-004

Analyte

Client: Great Ecology

NELAC

Method: SM 2540-G
Total Solids

DF

MDL

% Recovery
91
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Sample Type:

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Collector: Client

Site:
Client Sample #: P20-2T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
76
83
113

RDL

Units

Limits
50-150
4.68
4.80
1.77
4.17
1.52
1.39
2.28
2.15
1.52
2.15
1.05
1.77
1.06
1.64
2.28
5.06
1.77
0.99

12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64
12.64

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
79.1

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 13:40
Sample #: 387148-005

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 1312/3010A
ND
1

0.01

mg/L

04/20/17

QCBatchID: QC1177607
04/21/17
KLN

1
1
1
1
1
1
1
1
1

0.52
0.30
0.19
0.44
0.46
0.29
1.03
0.19
0.40

1.43
0.72
1.43
1.43
0.72
2.15
1.43
0.72
7.17

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.20

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

14.33
28.67
14.33

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

7.17
7.17
7.17
7.17
7.17
7.17
71.66
7.17
7.17
7.17
7.17
7.17
7.17
7.17
7.17
7.17
7.17
7.17
14.33
143.33

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

0.004

Prep Method: EPA 3050B
5.57
0.48 J
15.8
15.8
3.72
7.32
ND
ND
47.8

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.96
0.82
1.36
0.29
0.49
1.72
17.20
0.64
0.90
0.40
1.15
2.44
0.89
1.29
1.72
0.63
0.39
0.43
7.45
17.20

% Recovery
79
104

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1

Limits
50-150
50-150
4.30
20.07
13.62
20.07
27.23
28.67
9.89

71.66
71.66
71.66
71.66
71.66
71.66
71.66

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Collector: Client

Site:
Client Sample #: P20-2Z
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 13:40
Sample #: 387148-005

Client: Great Ecology

Sample Type:

Analyte

Result

DF

PCB-1262
PCB-1268

ND
ND

1
1

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

MDL
24.37
12.33

% Recovery
79
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-2Z

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
67
80
116

RDL
71.66
71.66

Units
ug/Kg
ug/Kg

Limits
50-150
5.30
5.45
2.01
4.73
1.72
1.58
2.58
2.44
1.72
2.44
1.19
2.01
1.20
1.86
2.58
5.73
2.01
1.12

14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33

Analyzed By Notes

02/01/17
02/01/17

02/02/17
02/02/17

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
02/02/17
L
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

LW
LW

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Notes

QCBatchID:

Prep Method: See Attached
1
Prep Method: Method
69.8

1

%

Analytical Results Report
68321-01

Prepared
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:00
Sample #: 387148-006

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
2.26
ND
5.23
2.32
1.93
1.51 J
ND
ND
13.2

1
1
1
1
1
1
1
1
1

0.41
0.24
0.15
0.35
0.36
0.23
0.81
0.15
0.32

1.13
0.56
1.13
1.13
0.56
1.69
1.13
0.56
5.64

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
JN
02/02/17
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.02

0.16

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

11.28
22.57
11.28

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

5.64
5.64
5.64
5.64
5.64
5.64
56.41
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
11.28
112.83

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.76
0.64
1.07
0.23
0.38
1.35
13.54
0.51
0.71
0.32
0.90
1.92
0.70
1.02
1.35
0.50
0.30
0.34
5.87
13.54

% Recovery
98
103

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
3.38
15.80
10.72
15.80
21.44
22.57
7.79
19.18
9.70

56.41
56.41
56.41
56.41
56.41
56.41
56.41
56.41
56.41

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-3T
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:00
Sample #: 387148-006

Analyte

Client: Great Ecology

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

Sample Type:

DF

MDL

% Recovery
101
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-3T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
82
90
121

RDL

Units

Limits
50-150
4.17
4.29
1.58
3.72
1.35
1.24
2.03
1.92
1.35
1.92
0.94
1.58
0.95
1.47
2.03
4.51
1.58
0.88

11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28
11.28

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
88.6

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:10
Sample #: 387148-007

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
4.56
0.47 J
10.7
9.31
2.99
5.01
ND
0.36 J
35.8

1
1
1
1
1
1
1
1
1

0.47
0.27
0.17
0.41
0.42
0.26
0.94
0.17
0.37

1.31
0.65
1.31
1.31
0.65
1.96
1.31
0.65
6.54

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
J
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.18

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

13.08
26.17
13.08

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

6.54
6.54
6.54
6.54
6.54
6.54
65.42
6.54
6.54
6.54
6.54
6.54
6.54
6.54
6.54
6.54
6.54
6.54
13.08
130.84

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.88
0.75
1.24
0.26
0.44
1.57
15.70
0.59
0.82
0.37
1.05
2.22
0.81
1.18
1.57
0.58
0.35
0.39
6.80
15.70

% Recovery
86
98

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
3.93
18.32
12.43
18.32
24.86
26.17
9.03
22.24
11.25

65.42
65.42
65.42
65.42
65.42
65.42
65.42
65.42
65.42

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-3M
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:10
Sample #: 387148-007

Analyte

Client: Great Ecology

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

Sample Type:

DF

MDL

% Recovery
86
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-3M

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
81
86
120

RDL

Units

Limits
50-150
4.84
4.97
1.83
4.32
1.57
1.44
2.36
2.22
1.57
2.22
1.09
1.83
1.10
1.70
2.36
5.23
1.83
1.02

13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08
13.08

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
76.4

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:20
Sample #: 387148-008

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 1312/3010A
ND
1

0.01

mg/L

04/20/17

QCBatchID: QC1177607
04/21/17
KLN

1
1
1
1
1
1
1
1
1

0.42
0.25
0.15
0.37
0.38
0.24
0.85
0.15
0.33

1.18
0.59
1.18
1.18
0.59
1.77
1.18
0.59
5.89

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.02

0.17

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

11.79
23.58
11.79

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

5.89
5.89
5.89
5.89
5.89
5.89
58.94
5.89
5.89
5.89
5.89
5.89
5.89
5.89
5.89
5.89
5.89
5.89
11.79
117.88

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

0.004

Prep Method: EPA 3050B
4.86
0.26 J
7.40
5.80
2.12
2.91
ND
ND
24.0

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.79
0.67
1.12
0.24
0.40
1.41
14.15
0.53
0.74
0.33
0.94
2.00
0.73
1.06
1.41
0.52
0.32
0.35
6.13
14.15

% Recovery
81
100

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1

Limits
50-150
50-150
3.54
16.50
11.20
16.50
22.40
23.58
8.13

58.94
58.94
58.94
58.94
58.94
58.94
58.94

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Collector: Client

Site:
Client Sample #: P20-3Z
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 12:20
Sample #: 387148-008

Client: Great Ecology

Sample Type:

Analyte

Result

DF

PCB-1262
PCB-1268

ND
ND

1
1

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

MDL
20.04
10.14

% Recovery
80
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-3Z

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
78
88
120

RDL
58.94
58.94

Units
ug/Kg
ug/Kg

Limits
50-150
4.36
4.48
1.65
3.89
1.41
1.30
2.12
2.00
1.41
2.00
0.98
1.65
0.99
1.53
2.12
4.72
1.65
0.92

11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79

Analyzed By Notes

02/01/17
02/01/17

02/02/17
02/02/17

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
L
02/07/17
BB
02/07/17
L
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB
02/07/17
BB

LW
LW

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Notes

QCBatchID:

Prep Method: See Attached
1
Prep Method: Method
84.8

1

%

Analytical Results Report
68321-01

Prepared
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:15
Sample #: 387148-009

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
2.47
0.25 J
6.12
3.83
2.44
2.28
ND
ND
18.6

1
1
1
1
1
1
1
1
1

0.40
0.24
0.15
0.35
0.36
0.22
0.81
0.15
0.31

1.12
0.56
1.12
1.12
0.56
1.69
1.12
0.56
5.62

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.02

0.16

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

11.24
22.48
11.24

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

5.62
5.62
5.62
5.62
5.62
5.62
56.20
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
11.24
112.40

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.75
0.64
1.07
0.22
0.38
1.35
13.49
0.51
0.71
0.31
0.90
1.91
0.70
1.01
1.35
0.49
0.30
0.34
5.84
13.49

% Recovery
87
97

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
3.37
15.74
10.68
15.74
21.36
22.48
7.76
19.11
9.67

56.20
56.20
56.20
56.20
56.20
56.20
56.20
56.20
56.20

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-4T
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:15
Sample #: 387148-009

Analyte

Client: Great Ecology

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

Sample Type:

DF

MDL

% Recovery
89
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-4T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
77
85
116

RDL

Units

Limits
50-150
4.16
4.27
1.57
3.71
1.35
1.24
2.02
1.91
1.35
1.91
0.93
1.57
0.94
1.46
2.02
4.50
1.57
0.88

11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
89.0

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175058
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:25
Sample #: 387148-010

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 3050B
3.14
0.31 J
9.71
7.07
2.53
4.14
ND
ND
34.4

1
1
1
1
1
1
1
1
1

0.45
0.26
0.16
0.39
0.40
0.25
0.90
0.16
0.35

1.26
0.63
1.26
1.26
0.63
1.88
1.26
0.63
6.28

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
JN
02/02/17
02/02/17
JN
02/02/17
JN
02/02/17
JN
JN
02/02/17
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.03

0.18

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

12.55
25.10
12.55

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

6.28
6.28
6.28
6.28
6.28
6.28
62.76
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
12.55
125.52

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.84
0.72
1.19
0.25
0.43
1.51
15.06
0.56
0.79
0.35
1.00
2.13
0.78
1.13
1.51
0.55
0.34
0.38
6.53
15.06

% Recovery
66
92

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1
1
1

Limits
50-150
50-150
3.77
17.57
11.92
17.57
23.85
25.10
8.66
21.34
10.79

62.76
62.76
62.76
62.76
62.76
62.76
62.76
62.76
62.76

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

Collector: Client

Site:
Client Sample #: P20-4M
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:25
Sample #: 387148-010

Analyte

Client: Great Ecology

Result

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

Sample Type:

DF

MDL

% Recovery
66
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-4M

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
85
85
116

RDL

Units

Limits
50-150
4.64
4.77
1.76
4.14
1.51
1.38
2.26
2.13
1.51
2.13
1.04
1.76
1.05
1.63
2.26
5.02
1.76
0.98

12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55
12.55

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Analyzed By Notes

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
BB
02/02/17
L
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

Notes

Prep Method: See Attached

QCBatchID:
1

Prep Method: Method
79.7

1

%

Analytical Results Report
68321-01

Prepared

Notes
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02/02/17

QCBatchID: QC1175059
02/02/17
TP

Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:35
Sample #: 387148-011

Client: Great Ecology

Analyte

Result

Method: CFA S:18.0
See Attached

Sample Type:

DF

MDL

RDL

Units

Analyzed By Notes
QCBatchID:

1
NELAC

Method: EPA 6010B
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver
Zinc

NELAC

Method: EPA 7471A
Mercury

NELAC

Prep Method: EPA 1312/3010A
0.016
1

0.01

mg/L

04/20/17

QCBatchID: QC1177607
04/21/17
KLN

1
1
1
1
1
1
1
1
1

0.45
0.26
0.16
0.39
0.40
0.25
0.90
0.16
0.35

1.24
0.62
1.24
1.24
0.62
1.87
1.24
0.62
6.22

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174933
02/02/17
JN
02/02/17
JN
J
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN
02/02/17
JN

Prep Method: EPA 7471A
ND

1

0.02

0.17

mg/Kg

02/03/17

QCBatchID: QC1175029
02/03/17
JP

12.45
24.89
12.45

mg/Kg
mg/Kg
mg/Kg

02/01/17
02/01/17
02/01/17

QCBatchID: QC1174924
02/03/17
LT
02/03/17
LT
02/03/17
LT

6.22
6.22
6.22
6.22
6.22
6.22
62.24
6.22
6.22
6.22
6.22
6.22
6.22
6.22
6.22
6.22
6.22
6.22
12.45
124.47

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174915
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW
02/02/17
LW

02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17
02/01/17

QCBatchID: QC1174916
02/02/17
LW
02/02/17
LW
02/02/17
LW
LW
02/02/17
02/02/17
LW
02/02/17
LW
02/02/17
LW

Prep Method:

Method: EPA 8081A NELAC
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

Surrogate
Decachlorobiphenyl DCB (SUR)
Tetrachloro-m-xylene TCMX (SUR)
NELAC

0.004

Prep Method: EPA 3050B
4.93
0.27 J
9.81
6.73
2.62
4.03
ND
ND
30.9

Method: EPA 8015M
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.83
0.71
1.18
0.25
0.42
1.49
14.94
0.56
0.78
0.35
1.00
2.12
0.77
1.12
1.49
0.55
0.34
0.37
6.47
14.94

% Recovery
91
92

Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1

Limits
50-150
50-150
3.73
17.43
11.82
17.43
23.65
24.89
8.59

62.24
62.24
62.24
62.24
62.24
62.24
62.24

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Analytical Results Report
68321-01

Prepared

Prep Method: Method

Method: EPA 6010B
Arsenic

Method: EPA 8082
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Collector: Client

Site:
Client Sample #: P20-4Z
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Enthalpy
Analytical, Inc.

Matrix: Solid
Sampled: 01/30/2017 10:35
Sample #: 387148-011

Client: Great Ecology

Sample Type:

Analyte

Result

DF

PCB-1262
PCB-1268

ND
ND

1
1

Surrogate
Decachlorobiphenyl DCB (SUR)
Method: EPA 8270CM
1-Methylnapthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

NELAC

Method: SM 2540-G
Total Solids

MDL
21.16
10.70

% Recovery
93
Prep Method: EPA 3545
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Surrogate
2-Fluorobiphenyl (SUR)
Nitrobenzene-d5 (SUR)
p-Terphenyl (SUR)
Method: EPA 9034
See Attached

Collector: Client

Site:
Client Sample #: P20-4Z

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Recovery
38
41
60

RDL
62.24
62.24

Units
ug/Kg
ug/Kg

Limits
50-150
4.61
4.73
1.74
4.11
1.49
1.37
2.24
2.12
1.49
2.12
1.03
1.74
1.05
1.62
2.24
4.98
1.74
0.97

12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45
12.45

Analyzed By Notes

02/01/17
02/01/17

02/02/17
02/02/17

02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17
02/02/17

QCBatchID: QC1174944
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
L
02/02/17
BB
02/02/17
L
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB
02/02/17
BB

LW
LW

Notes

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

Limits
30-120
27-125
33-155

Notes

QCBatchID:

Prep Method: See Attached
1
Prep Method: Method
80.3

1

%

Analytical Results Report
68321-01

Prepared
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02/02/17

QCBatchID: QC1175059
02/02/17
TP

Enthalpy
Analytical, Inc.

QCBatchID: QC1174915
Matrix: Solid

Analyst: nhernandez

Method: EPA 8081A

Analyzed: 02/01/2017

Instrument: SVOA-GC (group)

Blank Summary
Blank
Analyte

Result

QC1174915MB1
4,4'-DDD
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
Chlordane (technical)
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor
Toxaphene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

MDL

RDL

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

0.67
0.57
0.95
0.2
0.34
1.2
12
0.45
0.63
0.28
0.8
1.7
0.62
0.9
1.2
0.44
0.27
0.3
5.2
12

5
5
5
5
5
5
50
5
5
5
5
5
5
5
5
5
5
5
10
100

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Spike Amount
LCS
LCSD

Analyte
QC1174915LCS1
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor

Spike Result
LCS
LCSD

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
55
52
53
52
54
49
49
55
54
37
54
54
53
54

Units

Recoveries
LCS LCSD RPD

Limits
%Rec
RPD

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

100
100
110
104
106
104
108
98
98
110
108
74
108
108
106
108

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130

Notes

.

Matrix Spike/Matrix Spike Duplicate Summary
Analyte
QC1174915MS1, QC1174915MSD1
4,4'-DDE
4,4'-DDT
a-BHC
Aldrin
b-BHC

Sample
Amount
ND
ND
ND
ND
ND

Spike Amount
MS
MSD
50
50
50
50
50

50
50
50
50
50

Spike Result
MS
MSD

Units

Recoveries
MS
MSD

RPD

52
48
53
50
51

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

104
96
106
100
102

18.9
13.3
18.6
17.4
14.7

43
42
44
42
44

Analytical Results Report
68321-01
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86
84
88
84
88

Limits
%Rec RPD
Notes
Source: 387148-001
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174915
Matrix: Solid

Analyst: nhernandez
Analyzed: 02/01/2017
Sample

Analyte
QC1174915MS1, QC1174915MSD1
d-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Lindane (Gamma-BHC)
Methoxychlor

Spike Amount

Method: EPA 8081A
Instrument: SVOA-GC (group)
Spike Result

Recoveries

MS

MSD

MS

MSD

Units

MS

MSD

RPD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50
50
50

52
53
49
48
53
53
38
52
53
51
50

44
45
41
41
47
44
37
44
44
43
44

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

104
106
98
96
106
106
76
104
106
102
100

88
90
82
82
94
88
74
88
88
86
88

16.7
16.3
17.8
15.7
12.0
18.6
2.7
16.7
18.6
17.0
12.8

Analytical Results Report
68321-01

Limits

Amount
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%Rec RPD
Notes
Source: 387148-001
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20
70-130 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174916
Matrix: Solid

Analyst: nhernandez

Method: EPA 8082

Analyzed: 02/01/2017

Instrument: SVOA-GC (group)

Blank Summary
Blank
Analyte

Result

QC1174916MB1
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262
PCB-1268

ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

MDL

RDL

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

3
14
9.5
14
19
20
6.9
17
8.6

50
50
50
50
50
50
50
50
50

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1174916LCS1
PCB-1016
PCB-1260

Spike Amount
LCS
LCSD

Spike Result
LCS
LCSD

Units

Recoveries
LCS LCSD RPD

Limits
%Rec
RPD

500
500

440
510

ug/Kg
ug/Kg

88
102

70-130
70-130

Notes

.

Matrix Spike/Matrix Spike Duplicate Summary
Analyte
QC1174916MS1, QC1174916MSD1
PCB-1016
PCB-1260

Sample
Amount
ND
ND

Spike Amount
MS
MSD

Spike Result
MS
MSD

Units

Recoveries
MS
MSD

500
500

460
510

ug/Kg
ug/Kg

92
102

500
500

450
510

Analytical Results Report
68321-01
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90
102

RPD
2.2
0.0

Limits
%Rec RPD
Notes
Source: 387148-001
70-130 20
70-130 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174924
Matrix: Solid

Analyst: lytagas

Method: EPA 8015M

Analyzed: 02/01/2017

Instrument: SVOA-GC (group)

Blank Summary
Blank
Analyte

Result

QC1174924MB1
TPH (C10 to C28)
TPH (C28 to C40)
TPH (C8 to C10)

ND
ND
ND

Units

MDL

RDL

mg/Kg
mg/Kg
mg/Kg

10
20
10

10
20
10

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1174924LCS1, QC1174924LCSD1
TPH (C10 to C28)

Spike Amount
LCS
LCSD

Spike Result
LCS
LCSD

250

240

250

230

Units
mg/Kg

Analytical Results Report
68321-01

Lab Request 387148, Page 27 of 36

Recoveries
LCS LCSD RPD
96

92

4

Limits
%Rec
RPD
70-130

Notes

20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174933
Matrix: Solid

Analyst: kedy

Method: EPA 6010B

Analyzed: 02/01/2017

Instrument: AAICP (group)

Blank Summary
Blank
Analyte

Result

QC1174933MB1
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

0.49 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.97 J
ND
ND
ND
0.38 J

Units

MDL

RDL

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

0.37
0.36
0.23
0.17
0.21
0.13
0.19
0.31
0.32
0.13
0.2
0.72
0.13
0.42
0.37
0.28

3
1
1
0.5
0.5
1
0.5
1
0.5
1
1.5
1
0.5
1
0.5
5

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1174933LCS1
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Spike Amount
LCS
LCSD

Spike Result
LCS
LCSD

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

97.5
101
103
96.6
100
98.8
103
99.0
101
103
101
93.6
91.4
106
103
99.5

Units
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Recoveries
LCS LCSD RPD

Limits
%Rec
RPD

98
101
103
97
100
99
103
99
101
103
101
94
91
106
103
100

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Notes

.

Matrix Spike/Matrix Spike Duplicate Summary
Sample
Analyte
QC1174933MS1, QC1174933MSD1
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead

Spike Amount

Spike Result

Recoveries

MS

MSD

MS

MSD

Units

MS

MSD

RPD

ND
2.47
52.8
ND
0.25
6.12
3.64
3.83
2.44

100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100

43.4
114
166
111
116
121
120
114
111

49.4
113
158
116
119
122
122
116
113

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

43
112
113
111
116
115
116
110
109

49
111
105
116
119
116
118
112
111

12.9
0.9
4.9
4.4
2.6
0.8
1.7
1.7
1.8
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%Rec RPD
Notes
Source: 387148-009
75-125 20
M
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174933
Matrix: Solid

Analyst: kedy
Analyzed: 02/01/2017
Sample

Analyte
QC1174933MS1, QC1174933MSD1
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method: EPA 6010B

Spike Amount

Instrument: AAICP (group)
Spike Result

Recoveries

MS

MSD

MS

MSD

Units

MS

MSD

RPD

ND
2.28
ND
ND
ND
30.1
18.6

100
100
100
100
100
100
100

100
100
100
100
100
100
100

103
118
86.9
93.6
106
156
138

106
119
92.7
95.0
109
151
137

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

103
116
87
94
106
126
119

106
117
93
95
109
121
118

2.9
0.8
6.5
1.5
2.8
3.3
0.7
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%Rec RPD
Notes
Source: 387148-009
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20
75-125 20
M
75-125 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1174944
Matrix: Solid

Analyst: nhernandez

Method: EPA 8270CM

Analyzed: 02/02/2017

Instrument: SVOA-MS (group)

Blank Summary
Blank
Analyte

Result

QC1174944MB1
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

MDL

RDL

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

3.8
1.4
3.3
1.2
1.1
1.8
1.7
1.2
1.7
0.83
1.4
0.84
1.3
1.8
4
1.4
0.78

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1174944LCS1
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Spike Amount

Spike Result

LCS

LCS

LCSD

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

LCSD

38.8650
39
47
41
49
68
47
83
38
52
44
52
56
46
50
37
52
54

Recoveries
Units

LCS

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

78
78
94
82
98
136
94
166
76
104
88
104
112
92
100
74
104
108

Limits

LCSD RPD

%Rec
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130

RPD

Notes

L
L

.

Matrix Spike/Matrix Spike Duplicate Summary
Analyte
QC1174944MS1, QC1174944MSD1
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene

Sample
Amount
ND
ND
ND
ND
ND
ND

Spike Amount
MS
MSD
50
50
50
50
50
50

50
50
50
50
50
50

Spike Result
MS
MSD

Units

Recoveries
MS
MSD

37
47
39
48
71
49

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

74
94
78
96
142
98

35
43
38
45
65
46

Analytical Results Report
68321-01

Lab Request 387148, Page 30 of 36

70
86
76
90
130
92

RPD
5.6
8.9
2.6
6.5
8.8
6.3

Limits
%Rec RPD
Notes
Source: 387148-006
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
M
70-130 35

Enthalpy
Analytical, Inc.

QCBatchID: QC1174944
Matrix: Solid

Analyst: nhernandez
Analyzed: 02/02/2017
Sample

Analyte
QC1174944MS1, QC1174944MSD1
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Spike Amount

Method: EPA 8270CM
Instrument: SVOA-MS (group)
Spike Result

Recoveries

MS

MSD

MS

MSD

Units

MS

MSD

RPD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50
50
50

91
37
49
43
56
55
51
57
34
50
53

85
35
46
41
51
51
46
50
33
45
50

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

182
74
98
86
112
110
102
114
68
100
106

170
70
92
82
102
102
92
100
66
90
100

6.8
5.6
6.3
4.8
9.3
7.5
10.3
13.1
3.0
10.5
5.8
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%Rec RPD
Notes
Source: 387148-006
M
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
70-130 35
M
70-130 35
70-130 35

Enthalpy
Analytical, Inc.

QCBatchID: QC1175029
Matrix: Solid

Analyst: dswafford

Method: EPA 7471A

Analyzed: 02/03/2017

Instrument: AAICP-HG1

Blank Summary
Blank
Analyte

Result

QC1175029MB1
Mercury

ND

Units

MDL

RDL

mg/Kg

0.02

0.14

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1175029LCS1
Mercury

Spike Amount

Spike Result

LCS

LCS

LCSD

0.83

LCSD

0.79

Recoveries
Units

LCS

mg/Kg

95

Limits

LCSD RPD

%Rec

RPD

Notes

80-120

.

Matrix Spike/Matrix Spike Duplicate Summary
Analyte
QC1175029MS1, QC1175029MSD1
Mercury

Sample
Amount
ND

Spike Amount
MS
MSD

Spike Result
MS
MSD

0.83

0.88

0.83

0.86

Units
mg/Kg

Analytical Results Report
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Recoveries
MS
MSD
104

101

RPD
2.3

Limits
%Rec RPD
Notes
Source: 387148-009
75-125 20

Enthalpy
Analytical, Inc.

QCBatchID: QC1175058
Matrix: Solid

Analyst: trinh

Method: SM 2540-G

Analyzed: 02/02/2017

Instrument: CHEM (group)
.

Duplicate Summary
Analyte
QC1175058DUP1
Total Solids

Sample
Amount

Duplicate
Amount

Units

RPD

71.4

71.0

%

0.6

Analytical Results Report
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Limits
RPD

Notes
Source: 387148-001

Enthalpy
Analytical, Inc.

QCBatchID: QC1175059
Matrix: Solid

Analyst: trinh

Method: SM 2540-G

Analyzed: 02/02/2017

Instrument: CHEM (group)
.

Duplicate Summary
Analyte
QC1175059DUP1
Total Solids

Sample
Amount

Duplicate
Amount

Units

RPD

79.7

78.8

%

2.7

Analytical Results Report
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Limits
RPD

Notes
Source: 387148-010

Enthalpy
Analytical, Inc.

QCBatchID: QC1177607
Matrix: Solid

Analyst: dswafford

Method: EPA 6010B

Analyzed: 04/20/2017

Instrument: AAICP (group)

Blank Summary
Blank
Analyte

Result

QC1177607MB1
Arsenic

ND

Units

MDL

RDL

mg/L

0.004

0.01

Notes

.

Lab Control Spike/ Lab Control Spike Duplicate Summary
Analyte
QC1177607LCS1
Arsenic

Spike Amount

Spike Result

LCS

LCS

LCSD

2

LCSD

1.82

Recoveries
Units

LCS

mg/L

91

Limits

LCSD RPD

%Rec

RPD

Notes

80-120

.

Matrix Spike/Matrix Spike Duplicate Summary
Analyte
QC1177607MS1, QC1177607MSD1
Arsenic

Sample
Amount
ND

Spike Amount
MS
MSD
1

1

Spike Result
MS
MSD

Units

Recoveries
MS
MSD

1.01

mg/L

101

1.00

Analytical Results Report
68321-01
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100

RPD
1.0

Limits
%Rec RPD
Notes
Source: 387148-005
75-125 20

Enthalpy
Analytical, Inc.

Data Qualifiers and Definitions
Qualifiers
A
B
B1
BQ1
BQ2
BQ3
C
D
D1
D2
DW
E
I
J
L
M

M1
M2
N1
NC
P
P1
P2
Q1
Q2
Q3
S
S1
S2
S3
T
T1
T2
T3
T4
T5
T6
T7

See Report Comments.
Analyte was present in an associated method blank.
Analyte was present in a sample and associated method blank greater than MDL but less than RDL.
No valid test replicates. Sample Toxicity is possible. Best result was reported.
No valid test replicates.
No valid test replicates. Final DO is less than 1.0 mg/L. Result may be greater.
Possible laboratory contamination.
RPD was not within control limits. The sample data was reported without further clarification.
Lesser amount of sample was used due to insufficient amount of sample supplied.
Reporting limit is elevated due to sample matrix. Target analyte was not detected above the elevated reporting
limit.
Sample result is calculated on a dry weigh basis.
Concentration is estimated because it exceeds the quantification limits of the method.
The sample was read outside of the method required incubation period.
Reported value is estimated
The laboratory control sample (LCS) or laboratory control sample duplicate (LCSD) was out of control limits.
Associated sample data was reported with qualifier.
The matrix spike (MS) or matrix spike duplicate (MSD) was not within control limits due to matrix interference. The
associated LCS and/or LCSD was within control limits and the sample data was reported without further
clarification.
The matrix spike (MS) or matrix spike duplicate (MSD) is not within control limits due to matrix interference.
The matrix spike (MS) or matrix spike duplicate (MSD) was not within control limits. The associated LCS and/or
LCSD was not within control limits. Sample result is estimated.
Sample chromatography does not match the specified TPH standard pattern.
The analyte concentration in the sample exceeded the spike level by a factor of four or greater, spike recovery
and limits do not apply.
Sample was received without proper preservation according to EPA guidelines.
Temperature of sample storage refrigerator was out of acceptance limits.
The sample was preserved within 24 hours of collection in accordance with EPA 218.6.
Analyte Calibration Verification exceeds criteria. The result is estimated.
Analyte calibration was not verified and the result was estimated.
Analyte initial calibration was not available or exceeds criteria. The result was estimated.
The surrogate recovery was out of control limits due to matrix interference. The associated method blank
surrogate recovery was within control limits and the sample data was reported without further clarification.
The associated surrogate recovery was out of control limits; result is estimated.
The surrogate was diluted out due to the presence of high concentrations of target and/or non-target compounds.
Surrogate recoveries in the associated batch QC met recovery criteria.
Internal Standard did not meet recovery limits. Analyte concentration is estimated.
Sample was extracted/analyzed past the holding time.
Reanalysis was reported past hold time due to failing replicates in the original analysis (BOD only).
Sample was analyzed ASAP but received and analyzed past the 15 minute holding time.
Sample received and analyzed out of hold time per client’s request.
Sample was analyzed out of hold time per client’s request.
Reanalysis was reported past hold time. The original analysis was within hold time, but not reportable.
Hold time is indeterminable due to unspecified sampling time.
Sample was analyzed past hold time due to insufficient time remaining at time of receipt.

Definitions
DF
MDL
ND
NR
RDL
TIC

Dilution Factor
Method Detection Limit. Result is reported ND when it is less than or equal to MDL.
Analyte was not detected or was less than the detection limit.
Not Reported. See Report Comments.
Reporting Detection Limit
Tentatively Identified Compounds
Analytical Results Report
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Enthalpy
Analytical, Inc.

Ranjit Clarke
From:
Sent:
To:
Subject:

Nick Buhbe <nbuhbe@greatecology.com>
Thursday, April 13, 2017 9:27 AM
Ranjit Clarke
RE: Pond 20 Mitigation Bank (01/30/17) - Enthalpy Analytical Final Report #387148

RanjitͲ
Goodmorning,
WewouldliketoproceedwithrunningthePond20samplesforSPLP,andanalyzeforarsenic.Wewillrunthesamples
withthehighestdryweightvaluesineachcore:P20Ͳ1M(Berm),andalsosamplesP20Ͳ2Z,P20Ͳ3Z,andP20Ͳ4Z(Interior).
Sofoursamplestotalofthebatch.FromaQAperspective,therewillbeaduplicateinthebatch,correct?(i.e.,not
necessarilyoneofoursamples).

Thanks
Nick

Nick Buhbe, M.S.
Director, Western Region

P | 858.750.3201 C | 619.985.9111 E | nbuhbe@greatecology.com


From:RanjitClarke[mailto:Ranjit.Clarke@enthalpy.com]
Sent:Thursday,April06,20173:01PM
To:NickBuhbe<nbuhbe@greatecology.com>
Subject:RE:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
Nick,

SPLPextraction=$35
EPA6010BAs=$15

Total=$50persample(standard5Ͳ7businessdayTAT)

Ranjit


Ranjit Clarke
Senior Project Manager
O: 714-771-9906 / M: 657-274-9864 / F: 714-538-1209
Ranjit.Clarke@enthalpy.com
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From:NickBuhbe[mailto:nbuhbe@greatecology.com]
Sent:Tuesday,April04,20172:39PM
To:RanjitClarke<Ranjit.Clarke@enthalpy.com>
Subject:RE:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
RanjitͲ
HowmuchwoulditcosttorunSPLPanalysesforarsenicalone,forfourofthesamples?

IthinktheremaybeasetͲupfee,thenapersamplecost?Atleastthat’showtheyusedtopricetheseatCEL,fordredge
material.

Andarethereholdingtimerestrictionsonthisanalysisthatwouldcomeintoplay?

Thanks,
Nick

Nick Buhbe, M.S.
Director, Western Region

P | 858.750.3201 C | 619.985.9111 E | nbuhbe@greatecology.com


From:RanjitClarke[mailto:Ranjit.Clarke@enthalpy.com]
Sent:Monday,April03,20176:19PM
To:NickBuhbe<nbuhbe@greatecology.com>
Subject:RE:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
Nick,

Westillhavethesamples.

Ranjit


Ranjit Clarke
Senior Project Manager
O: 714-771-9906 / M: 657-274-9864 / F: 714-538-1209
Ranjit.Clarke@enthalpy.com


From:NickBuhbe[mailto:nbuhbe@greatecology.com]
Sent:Monday,April03,201710:15AM
To:RanjitClarke<Ranjit.Clarke@enthalpy.com>
Subject:FW:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
RanjitͲ
Goodmorning,
2

WehaveapotentialrequestfromthisclienttoperformSPLPanalysesonthesesamples.Weareworkingouttheprecise
requestintermsofhowmanysamples,modificationstothemethod,etc.,butfirstthingsfirst:

CanyouverifythatyoustillhavethesamplesonͲhand?

Thankyou.
Nick

Nick Buhbe, M.S.
Director, Western Region

P | 858.750.3201 C | 619.985.9111 E | nbuhbe@greatecology.com


From:RanjitClarke[mailto:Ranjit.Clarke@enthalpy.com]
Sent:Monday,February13,20174:32PM
To:NickBuhbe<nbuhbe@greatecology.com>
Subject:RE:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
Nick,

IgeneratedanEDDandCalsciencesentoneaswell.IguessIforgottoattachthem.Hereyougo.


Ranjit Clarke
Senior Project Manager
O: 714-771-9906 / M: 657-274-9864 / F: 714-538-1209
Ranjit.Clarke@enthalpy.com


From:NickBuhbe[mailto:nbuhbe@greatecology.com]
Sent:Monday,February13,20173:46PM
To:RanjitClarke<Ranjit.Clarke@enthalpy.com>
Subject:RE:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148
RanjitͲ
DoyouhappentohaveanEDD?
Wewouldlikethedataina‘manipulable’formforconversiontoreporttables.

Thanks,
Nick

PS,IhopetoseeDennistomorrowattheSDEPmeeting.
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Nick Buhbe, M.S.
Director, Western Region

P | 858.750.3201 C | 619.985.9111 E | nbuhbe@greatecology.com


From:RanjitClarke[mailto:Ranjit.Clarke@enthalpy.com]
Sent:Thursday,February09,20176:17PM
To:NickBuhbe<nbuhbe@greatecology.com>
Subject:Pond20MitigationBank(01/30/17)ͲEnthalpyAnalyticalFinalReport#387148

Hi Nick Buhbe,
Attached is your final report #387148.
Thank you.
In accordance with our paperless initiative, we are no longer mailing or faxing reports by default. If you require a hard copy,
please inform your Project Manager.
Data qualifiers and additional information necessary for the interpretation of the test results are contained in the PDF file and
may not be included in the EDD.
CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the addressee(s)
and may contain confidential, proprietary and/or privileged information and may be legally protected from disclosure. If you are
not the intended recipient of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments and the reply from your system. If
you are not the intended recipient, you are hereby notified that any disclosure, use, dissemination, copying, or storage of this
message or its attachments is strictly prohibited.
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WORK ORDER NUMBER: 17-02-0124

AIR

SOIL

WATER

MARINE CHEMISTRY

Analytical Report For
Client: Enthalpy Analytical, Inc.
Client Project Name: 387148
Attention: Ranjit Clarke
931 W. Barkley Avenue
Orange, CA 92868-1208

Approved for release on 02/09/2017 by:
Xuan Dang
Project Manager

Eurofins Calscience, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is attached to
this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient of this
report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible, legally or
otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Work Order Narrative

Work Order: 17-02-0124

Page 1 of 1

Condition Upon Receipt:
Samples were received under Chain-of-Custody (COC) on 02/01/17. They were assigned to Work Order 17-02-0124.
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the
recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are
integral elements of the analytical report and are presented at the back of the report.
Holding Times:
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance
Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required.
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15
minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being
received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time.
Quality Control:

described further within this report.
Subcontractor Information:
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted.
Additional Comments:
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from
mass/sample basis to mass/volume basis using client-supplied air volumes.
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC
results are always reported on a wet weight basis.
SM 2540B - TOTAL SOLIDS:
The values for % solids were provided by Enthalpy.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or
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Sample Summary

Client: Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

Attn:

Work Order:
Project Name:
PO Number:
Date/Time
Received:
Number of
Containers:

17-02-0124
387148
02/01/17 16:07
11

Ranjit Clarke

Sample Identification

Lab Number

Collection Date and Time

Number of
Containers

Matrix

P20-1T (387148-001)

17-02-0124-1

01/30/17 15:00

1

Solid

P20-1M (387148-002)

17-02-0124-2

01/30/17 15:10

1

Solid

P20-1Z (387148-003)

17-02-0124-3

01/30/17 15:20

1

Solid

P20-2T (387148-004)

17-02-0124-4

01/30/17 13:20

1

Solid

P20-2Z (387148-005)

17-02-0124-5

01/30/17 13:40

1

Solid

P20-3T (387148-006)

17-02-0124-6

01/30/17 12:00

1

Solid

P20-3M (387148-007)

17-02-0124-7

01/30/17 12:10

1

Solid

P20-3Z (387148-008)

17-02-0124-8

01/30/17 12:20

1

Solid
Solid

17-02-0124-9

01/30/17 10:15

1

P20-4M (387148-010)

17-02-0124-10

01/30/17 10:25

1

Solid

P20-4Z (387148-011)

17-02-0124-11

01/30/17 10:35

1

Solid
Return to Contents

P20-4T (387148-009)

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Detections Summary

Client: Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208
Attn:

Work Order:
Project Name:
Received:

17-02-0124
387148
02/01/17

Ranjit Clarke

Page 1 of 1

Client SampleID
Analyte

Result

Qualifiers

RL

Units

Method

Extraction

P20-1T (387148-001) (17-02-0124-1)
Carbon, Total Organic

6300

700

mg/kg

EPA 9060A

N/A

Solids, Total

71.4

0.100

%

SM 2540 B (M)

N/A

Sulfide, Total

9.8

0.82

mg/kg

EPA 376.2M

N/A

Carbon, Total Organic

16000

820

mg/kg

EPA 9060A

N/A

Solids, Total

61.2

0.100

%

SM 2540 B (M)

N/A

Sulfide, Total

230

15

mg/kg

EPA 376.2M

N/A

Carbon, Total Organic

11000

730

mg/kg

EPA 9060A

N/A

Solids, Total

68.6

0.100

%

SM 2540 B (M)

N/A

79.1

0.100

%

SM 2540 B (M)

N/A

P20-1M (387148-002) (17-02-0124-2)

P20-1Z (387148-003) (17-02-0124-3)

Solids, Total
P20-2Z (387148-005) (17-02-0124-5)
Sulfide, Total

0.72

0.72

mg/kg

EPA 376.2M

N/A

Carbon, Total Organic

9400

720

mg/kg

EPA 9060A

N/A

Solids, Total

69.8

0.100

%

SM 2540 B (M)

N/A

88.6

0.100

%

SM 2540 B (M)

N/A

Carbon, Total Organic

2500

650

mg/kg

EPA 9060A

N/A

Solids, Total

76.4

0.100

%

SM 2540 B (M)

N/A

84.8

0.100

%

SM 2540 B (M)

N/A

Carbon, Total Organic

600

560

mg/kg

EPA 9060A

N/A

Solids, Total

89.0

0.100

%

SM 2540 B (M)

N/A

79.7

0.100

%

SM 2540 B (M)

N/A

80.3

0.100

%

SM 2540 B (M)

N/A

P20-3T (387148-006) (17-02-0124-6)
Solids, Total
P20-3M (387148-007) (17-02-0124-7)

P20-3Z (387148-008) (17-02-0124-8)
Solids, Total
P20-4T (387148-009) (17-02-0124-9)

P20-4M (387148-010) (17-02-0124-10)
Solids, Total
P20-4Z (387148-011) (17-02-0124-11)
Solids, Total

Subcontracted analyses, if any, are not included in this summary.

* MDL is shown

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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P20-2T (387148-004) (17-02-0124-4)
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 1 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-1T (387148-001)

17-02-0124-1-A

01/30/17
15:00

Solid

N/A

02/03/17

02/03/17
15:28

H0203SL2

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.70

0.54

1.00

P20-1M (387148-002)
Comment(s):

17-02-0124-2-A

01/30/17
15:10

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Total

9.8

0.82

0.63

1.00

P20-1Z (387148-003)
Comment(s):

17-02-0124-3-A

01/30/17
15:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

230

15

11

20.0

P20-2T (387148-004)
Comment(s):

17-02-0124-4-A

01/30/17
13:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.63

0.48

1.00

P20-2Z (387148-005)
Comment(s):

17-02-0124-5-A

01/30/17
13:40

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

0.72

0.72

0.55

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers
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Parameter

Page 7 of 25

Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 2 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-3T (387148-006)

17-02-0124-6-A

01/30/17
12:00

Solid

N/A

02/03/17

02/03/17
15:28

H0203SL2

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.56

0.43

1.00

P20-3M (387148-007)
Comment(s):

17-02-0124-7-A

01/30/17
12:10

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Total

ND

0.65

0.50

1.00

P20-3Z (387148-008)
Comment(s):

17-02-0124-8-A

01/30/17
12:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.59

0.45

1.00

P20-4T (387148-009)
Comment(s):

17-02-0124-9-A

01/30/17
10:15

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.56

0.43

1.00

P20-4M (387148-010)
Comment(s):

17-02-0124-10-A

01/30/17
10:25

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.63

0.48

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers
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Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 3 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-4Z (387148-011)

17-02-0124-11-A

01/30/17
10:35

Solid

N/A

02/03/17

02/03/17
15:28

H0203SL2

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Total

ND

0.62

0.48

1.00

Method Blank
Comment(s):

099-05-001-5954

N/A

Solid

N/A

02/03/17

Qualifiers

02/03/17
15:28

H0203SL2

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Total

ND

0.50

0.38

1.00

Qualifiers

Return to Contents

Parameter

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 1 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-1T (387148-001)

17-02-0124-1-A

01/30/17
15:00

Solid

N/A

02/03/17

02/03/17
13:15

H0203DSL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.70

0.42

1.00

P20-1M (387148-002)
Comment(s):

17-02-0124-2-A

01/30/17
15:10

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.82

0.49

1.00

P20-1Z (387148-003)
Comment(s):

17-02-0124-3-A

01/30/17
15:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.73

0.43

1.00

P20-2T (387148-004)
Comment(s):

17-02-0124-4-A

01/30/17
13:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.63

0.38

1.00

P20-2Z (387148-005)
Comment(s):

17-02-0124-5-A

01/30/17
13:40

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.72

0.43

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers
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Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 2 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-3T (387148-006)

17-02-0124-6-A

01/30/17
12:00

Solid

N/A

02/03/17

02/03/17
13:15

H0203DSL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.56

0.34

1.00

P20-3M (387148-007)
Comment(s):

17-02-0124-7-A

01/30/17
12:10

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.65

0.39

1.00

P20-3Z (387148-008)
Comment(s):

17-02-0124-8-A

01/30/17
12:20

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.59

0.35

1.00

P20-4T (387148-009)
Comment(s):

17-02-0124-9-A

01/30/17
10:15

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.56

0.33

1.00

P20-4M (387148-010)
Comment(s):

17-02-0124-10-A

01/30/17
10:25

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.63

0.37

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers
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Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
mg/kg
Page 3 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-4Z (387148-011)

17-02-0124-11-A

01/30/17
10:35

Solid

N/A

02/03/17

02/03/17
13:15

H0203DSL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.62

0.37

1.00

Method Blank
Comment(s):

099-05-001-5955

N/A

Solid

N/A

02/03/17

Qualifiers

02/03/17
13:15

H0203DSL1

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Sulfide, Dissolved

ND

0.50

0.30

1.00

Qualifiers

Return to Contents

Parameter

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 9060A
mg/kg
Page 1 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-1T (387148-001)

17-02-0124-1-A

01/30/17
15:00

Solid

TOC 9

02/07/17

02/07/17
17:00

H0207TOCL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

6300

700

240

1.00

P20-1M (387148-002)
Comment(s):

17-02-0124-2-A

01/30/17
15:10

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Carbon, Total Organic

16000

820

280

1.00

P20-1Z (387148-003)
Comment(s):

17-02-0124-3-A

01/30/17
15:20

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

11000

730

250

1.00

P20-2T (387148-004)
Comment(s):

17-02-0124-4-A

01/30/17
13:20

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

ND

630

220

1.00

P20-2Z (387148-005)
Comment(s):

17-02-0124-5-A

01/30/17
13:40

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

9400

720

250

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers

Return to Contents

Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 9060A
mg/kg
Page 2 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-3T (387148-006)

17-02-0124-6-A

01/30/17
12:00

Solid

TOC 9

02/07/17

02/07/17
17:00

H0207TOCL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

ND

560

200

1.00

P20-3M (387148-007)
Comment(s):

17-02-0124-7-A

01/30/17
12:10

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Carbon, Total Organic

2500

650

230

1.00

P20-3Z (387148-008)
Comment(s):

17-02-0124-8-A

01/30/17
12:20

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

ND

590

200

1.00

P20-4T (387148-009)
Comment(s):

17-02-0124-9-A

01/30/17
10:15

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

600

560

200

1.00

P20-4M (387148-010)

17-02-0124-10-A

Comment(s):

01/30/17
10:25

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

ND

630

220

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers

Return to Contents

Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 9060A
mg/kg
Page 3 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-4Z (387148-011)

17-02-0124-11-A

01/30/17
10:35

Solid

TOC 9

02/07/17

02/07/17
17:00

H0207TOCL1

Comment(s):

- Results are reported on a dry weight basis.
- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter

Result

RL

MDL

DF

Carbon, Total Organic

ND

620

220

1.00

Method Blank
Comment(s):

099-06-013-1666

N/A

Solid

TOC 9

02/07/17

Qualifiers

02/07/17
17:00

H0207TOCL1

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Carbon, Total Organic

ND

500

170

1.00

Qualifiers

Return to Contents

Parameter

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
SM 2540 B (M)
%
Page 1 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-1T (387148-001)

17-02-0124-1-A

01/30/17
15:00

Solid

N/A

N/A

02/04/17
12:00

H0204TSB3

Comment(s):

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

71.4

0.100

0.100

1.00

P20-1M (387148-002)
Comment(s):

17-02-0124-2-A

01/30/17
15:10

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.
Result

RL

MDL

DF

Solids, Total

61.2

0.100

0.100

1.00

P20-1Z (387148-003)
Comment(s):

17-02-0124-3-A

01/30/17
15:20

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

68.6

0.100

0.100

1.00

P20-2T (387148-004)
Comment(s):

17-02-0124-4-A

01/30/17
13:20

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

79.1

0.100

0.100

1.00

P20-2Z (387148-005)
Comment(s):

17-02-0124-5-A

01/30/17
13:40

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

69.8

0.100

0.100

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers
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Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
SM 2540 B (M)
%
Page 2 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-3T (387148-006)

17-02-0124-6-A

01/30/17
12:00

Solid

N/A

N/A

02/04/17
12:00

H0204TSB3

Comment(s):

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

88.6

0.100

0.100

1.00

P20-3M (387148-007)
Comment(s):

17-02-0124-7-A

01/30/17
12:10

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.
Result

RL

MDL

DF

Solids, Total

76.4

0.100

0.100

1.00

P20-3Z (387148-008)
Comment(s):

17-02-0124-8-A

01/30/17
12:20

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

84.8

0.100

0.100

1.00

P20-4T (387148-009)
Comment(s):

17-02-0124-9-A

01/30/17
10:15

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

89.0

0.100

0.100

1.00

P20-4M (387148-010)
Comment(s):

17-02-0124-10-A

01/30/17
10:25

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

79.7

0.100

0.100

1.00

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501

Qualifiers

Return to Contents

Parameter
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Analytical Report

Date Received:
Work Order:
Preparation:
Method:
Units:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
SM 2540 B (M)
%
Page 3 of 3

Project: 387148
Client Sample Number

Lab Sample
Number

Date/Time
Collected

Matrix

Instrument

Date
Prepared

Date/Time
Analyzed

QC Batch ID

P20-4Z (387148-011)

17-02-0124-11-A

01/30/17
10:35

Solid

N/A

N/A

02/04/17
12:00

H0204TSB3

Comment(s):

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
- Please see Work Order Narrative, additional comments section.

Parameter

Result

RL

MDL

DF

Solids, Total

80.3

0.100

0.100

1.00

Method Blank
Comment(s):

099-05-019-3547

N/A

Solid

N/A

N/A

Qualifiers

02/04/17
12:00

H0204TSB3

- Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.
Result

RL

MDL

DF

Solids, Total

ND

0.100

0.100

1.00

Qualifiers

Return to Contents

Parameter

RL: Reporting Limit.

DF: Dilution Factor.

MDL: Method Detection Limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Quality Control - Spike/Spike Duplicate

Date Received:
Work Order:
Preparation:
Method:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 9060A
Page 1 of 1

Project: 387148
Quality Control Sample ID

Type

Matrix

Instrument

P20-1T (387148-001)

Sample

Solid

TOC 9

02/07/17

02/07/17 17:00 H0207TOC1

P20-1T (387148-001)

Matrix Spike

Solid

TOC 9

02/07/17

02/07/17 17:00 H0207TOC1

P20-1T (387148-001)

Matrix Spike Duplicate

Solid

TOC 9

Date Prepared Date Analyzed MS/MSD Batch Number

02/07/17

02/07/17 17:00 H0207TOC1

Parameter

Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD

RPD CL

Carbon, Total Organic

4520

30000

36810

108

35960

105

75-125

0-25

•

TEL: (714) 895-5494

Return to Contents

2

Qualifiers

RPD: Relative Percent Difference.

CL: Control Limits

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

FAX: (714) 894-7501
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Quality Control - Sample Duplicate

Date Received:
Work Order:
Preparation:
Method:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
Page 1 of 2

Project: 387148
Quality Control Sample ID

Type

Matrix

Instrument

Date Prepared Date Analyzed Duplicate Batch Number

P20-1T (387148-001)

Sample

Solid

N/A

02/03/17 00:00 02/03/17 15:28 H0203SD2

P20-1T (387148-001)

Sample Duplicate

Solid

N/A

02/03/17 00:00 02/03/17 15:28 H0203SD2

Sample Conc.

DUP Conc.

RPD

RPD CL

Sulfide, Total

ND

ND

N/A

0-25

Qualifiers

Return to Contents

Parameter

RPD: Relative Percent Difference.

CL: Control Limits

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Quality Control - Sample Duplicate

Date Received:
Work Order:
Preparation:
Method:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
Page 2 of 2

Project: 387148
Quality Control Sample ID

Type

Matrix

Instrument

Date Prepared Date Analyzed Duplicate Batch Number

P20-4Z (387148-011)

Sample

Solid

N/A

02/03/17 00:00 02/03/17 13:15 H0203DSD1

P20-4Z (387148-011)

Sample Duplicate

Solid

N/A

02/03/17 00:00 02/03/17 13:15 H0203DSD1

Sample Conc.

DUP Conc.

RPD

RPD CL

Sulfide, Dissolved

ND

ND

N/A

0-25

Qualifiers

Return to Contents

Parameter

RPD: Relative Percent Difference.

CL: Control Limits

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Quality Control - LCS/LCSD

Date Received:
Work Order:
Preparation:
Method:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 376.2M
Page 1 of 2

Project: 387148
Quality Control Sample ID

Type

Matrix

Instrument

Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-001-5954

LCS

Solid

N/A

02/03/17

02/03/17 15:28 H0203SL2

099-05-001-5954

LCSD

Solid

N/A

02/03/17

02/03/17 15:28 H0203SL2

Parameter

Spike Added LCS Conc.

LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL

RPD

RPD CL

Sulfide, Total

5.000

80

4.250

80-120

6

0-20

85

Return to Contents

4.000

Qualifiers

RPD: Relative Percent Difference.

CL: Control Limits

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Quality Control - LCS/LCSD

Date Received:
Work Order:
Preparation:
Method:

Enthalpy Analytical, Inc.
931 W. Barkley Avenue
Orange, CA 92868-1208

02/01/17
17-02-0124
N/A
EPA 9060A
Page 2 of 2

Project: 387148
Quality Control Sample ID

Type

Matrix

Instrument

Date Prepared Date Analyzed LCS/LCSD Batch Number

099-06-013-1666

LCS

Solid

TOC 9

02/07/17

02/07/17 17:00 H0207TOCL1

099-06-013-1666

LCSD

Solid

TOC 9

02/07/17

02/07/17 17:00 H0207TOCL1

Parameter

Spike Added LCS Conc.

LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL

RPD

RPD CL

Carbon, Total Organic

6000

103

6219

80-120

1

0-20

104

Return to Contents

6185

Qualifiers

RPD: Relative Percent Difference.

CL: Control Limits

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Glossary of Terms and Qualifiers

Work Order: 17-02-0124
Definition

*

See applicable analysis comment.

<

Less than the indicated value.

>

Greater than the indicated value.

1

Surrogate compound recovery was out of control due to a required sample dilution. Therefore, the sample data was reported without further
clarification.

2

Surrogate compound recovery was out of control due to matrix interference. The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4

The MS/MSD RPD was out of control due to suspected matrix interference.

5

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6

Surrogate recovery below the acceptance limit.

7

Surrogate recovery above the acceptance limit.

B

Analyte was present in the associated method blank.

BU

Sample analyzed after holding time expired.

BV

Sample received after holding time expired.

CI

See case narrative.

E

Concentration exceeds the calibration range.

ET
HD

Sample was extracted past end of recommended max. holding time.
The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL

The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J
JA

Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit. Reported value is
estimated.
Analyte positively identified but quantitation is an estimate.

ME

LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND

Parameter not detected at the indicated reporting limit.

Q
SG
X
Z

Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.
The sample extract was subjected to Silica Gel treatment prior to analysis.
% Recovery and/or RPD out-of-range.
Analyte presence was not confirmed by second column or GC/MS analysis.
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.
A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration. Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

7440 Lincoln Way, Garden Grove, CA 92841-1427

•

TEL: (714) 895-5494

•

FAX: (714) 894-7501
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Qualifiers
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DRAFT CONFIDENTIAL & PROPRIETARY

APPENDIX E: SOIL AGRICULTURAL SUITABILITY REPORT

PORT OF SAN DIEGO
SOIL QUALITY AND PLANTABILITY EVALUATION REPORT FOR POND 20
MAY 2017

PAGE 31


Anaheim Office
Lab No: 17-039-0008
February 17, 2017
Great Ecology
2251 San Diego Ave. Suite A218
San Diego, CA 92110
Attn: Nick Buhbe

POND 20 SAN DI EGO, CA-JOB # CA281.002
Attached are the results of the analyses performed on four soil samples that were received by our
laboratory on February 8, 2017. These samples were analyzed to determine salinity (ECe), sodium
adsorption ratio (SAR), soluble cations (calcium, magnesium, potassium and sodium), sulfate, boron, pH
and qualitative lime.
Analytical Results:
Salinity (ECe) is elevated in all four samples, ranging from 60.4 dS/ m in the P20-2Z to 88.6 dS/ m in the
P20-4Z sample. I n all four samples, soluble sodium is the greatest contributor to salinity and is not
properly balanced by calcium and magnesium in regards to soil structure formation and water infiltration,
as indicated by the high sodium adsorption ratio (SAR) values ranging from 60.56 in the P20-2Z sample
to 85.06 in the P20-1Z sample. Soils with an SAR of 15 or greater are described as “sodic”. This is a
condition in which sodium is expected to have a severe negative impact on soil structure and water
infiltration.
Boron is elevated in the four samples, ranging from 2.42 parts per million (ppm) in the P20-1Z sample to
10.50 ppm in the P20-2Z sample. Elevated boron can cause burning of foliage and when very high can
have a severe negative impact on plant growth of many species and, potentially, survivability.
The reaction of the soil represented by the P20-2Z sample is slightly alkaline at 7.2 on the pH scale,
which is suitable for a broad range of plants. The other three samples are moderately alkaline with pH
values ranging from 7.8 in the P20-Z sample to 8.0 in the P20-3Z sample. Salt marsh plants do tend to
have some tolerance for alkaline soil conditions and this may not be an issue, though some plants could
potentially show some yellowing of younger foliage. An absence of qualitative lime in all four samples
indicates that the soil is weakly buffered in the alkaline range.
Comments
These salinity levels are even higher throughout than in the past analysis at Del Mar Phase 2.
We assume that salt marsh plants with a high tolerance of saline soil conditions are slated for this
project.
I n the event that an attempt is made to reclaim this soil for non-halophytes, the following comments are
provided as they were in the previous report.
I f there is a desire to reduce soluble salts then leaching irrigations should be applied to flush salts from
the root zone. Drainage must be sufficient for leaching to be effective. Severely compacted areas should
be ripped or tilled to a depth of at least 9 inches.
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I t would also be prudent to incorporate gypsum in areas to be leached to provide additional soluble
calcium to help adjust SAR values downward. I t is worth noting that we often see good downward water
movement through the soil profile in sodic soils when the ECe value is also very high, as is the case in all
of these samples. I n those instances, water movement will often be sufficient at the start of leaching but
as the ECe decreases and the SAR remains elevated, the soil can “lock up” and drainage will slow.
Gypsum should help with this but it is something to monitor for.
Be sure to allow the soil to dry slightly between irrigations to avoid creating anaerobic soil conditions.
Leaching irrigations should be applied evenly and in a manner that avoids run off and pooling.
The amount of leaching that will be applied to reduce salts should also reduce boron in the soil. After
leaching, consider submitting samples for re-testing to determine post-leaching salinity, SAR and boron
values. Additional leaching and/ or gypsum application may be needed.
Also keep in mind that as salts are flushed out of the root zone, the sub soil is likely to remain saline and
high in boron. Some plants could still potentially show burning of foliage.
Provided below are gypsum application rates and leaching recommendations. These estimates are
designed with the goals of reducing salinity to less than 4.0 dS/ m and reducing the SAR to less than 6.0.
I f the plants chosen for this project have a high tolerance to elevated salinity, less gypsum will be
required.

Sample I dentification

P20-1Z
P20-2Z
P20-3Z
P20-4Z

Lbs. of gypsum to apply in
lbs. per 1000 sq. ft. to a
depth of 6 inches

Amount of leaching to apply
in inches.

200
200
200
200

13
12
13
14

There is some chance that pH values may also decrease as the SAR values decrease. However, high pH
values due to sodic conditions are typically in the 8.5 to 9.0 range and it does not appear that, in this
case, the alkaline reaction is due to sodicity. The pH values will likely remain in the alkaline range even
as the SAR values decrease.
I f follow up testing again shows moderately alkaline reaction and you wish to adjust the pH values
downward to avoid any potential issues of alkalinity induced chlorosis that can be accomplished by
incorporating soil sulfur. The rates of sulfur incorporation should be based on pH values after the SAR
values have reached safely low levels.
I f we can be of any further assistance, please feel free to contact us.

Joe Kiefer
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AGRICULTURAL SUITABILITY
Saturation Extract

Sample Description Sample Id - Plant Name

P20-1Z

P20-2Z

P20-3Z

P20-4Z

HalfSat
%

pH
s.u.

Bulk Density
Qual. Lime

OM %

ECe

Ca

Mg

Na

K

B

SO 4

Cl

dS/m

meq/L

meq/L

meq/L

meq/L

ppm

meq/L

meq/L

SAR

Lab No

33

7.9

None

69.2

25.5

119.0

723.0

14.7

2.42

58.4

85.06

05841

20

7.8

None

60.4

58.4

112.0

559.0

18.4

10.50

103.0

60.56

05842

14

8.0

None

71.9

17.7

117.0

613.0

16.4

8.18

91.1

74.70

05843

16

7.2

None

88.6

35.9

161.0

746.0

12.4

3.63

73.7

75.18

05844

Half Saturation %= approximate field moisture capacity. Salinity , saturation extract = ECe (dS/m at 25 degree C )
SAR = Sodium Adsorption Ratio . Ca - calcium , Mg - magnesium , K - potassium , Na - sodium , B - boron , SO4 - sulfate
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1

INTRODUCTION

The proposed South San Diego Bay Wetland Mitigation Bank (hereafter referred to as the Site) is
located just south of San Diego Bay in the City of San Diego in San Diego County, California (FIGURE
1). Approximately 83.5 acres in size, the Site is a contiguous land parcel owned by the Port of San

Diego (Port). The Port seeks to create a wetland mitigation bank within the bermed area at the
former salt pond referred to as Pond 20, by conducting a significant restoration effort to restore
wetlands to the interior of the pond. As part of the mitigation bank development and entitlement
process, the Port engaged Great Ecology to identify jurisdictional wetlands and non-wetland Waters
of the United States (waters or WUS) and to quantify their extent, as defined in 33 CFR 328.4 and
regulated by the United States Army Corps of Engineers (USACE) under the authority of Section 404
of the Clean Water Act (1972) (CWA). Great Ecology conducted a preliminary data evaluation
followed by a four-day field wetland delineation beginning January 31, 2017, the results of which are
synthesized in this report for coordination with USACE.
1.1

Site Description

Pond 20 is located on the southernmost end of San Diego Bay in Township 18 South, Range 2 West,
Sections 20 and 21. It is located on the north side of Palm Avenue, west of Saturn Boulevard, and
east of 13th Street. The Site centroid is Latitude 32.5869°N, Longitude 117.1004°W. There is no
official address for the Site. The northern boundary and a portion of the western boundary abut the
South San Diego Bay Unit of the U.S. Fish and Wildlife Service’s (USFWS) San Diego National Wildlife
Refuge (Refuge). Within the Refuge and located along the immediate north and east boundaries of
Pond 20 lies a vacant parcel with an identical site use history, which will be the site of the Otay River
Estuary Restoration Project (ORERP), a mitigation project stemming from impacts to marine life
caused by the Poseidon Water Resources Desalination Facility located in Carlsbad, CA. To the north
of the ORERP site is the channelized Otay River, which flows from east to northwest where it enters
San Diego Bay. The southern boundary of the Site is lined with residential, commercial, and
infrastructure development. The Site receives an average of 9.73 inches of precipitation annually,
with February being the wettest month on average (WRCC Station No. 041758, 1918-2016).
The Pond 20 Site is comprised of three distinct parcels of land (FIGURE 2):
x

The Pond 20: a wholly bermed and enclosed non-operational solar salt evaporator pond that
was formerly part of the Western Salt Company’s South San Diego Bay Saltworks;

x

The Nestor Creek Area (not a component of the mitigation bank): includes portions of Nestor
Creek and wetland habitats within and surrounding the channel on the outside of Pond 20’s
eastern berm; and
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x

The Otay River Tributary Area (not a component of the mitigation bank): includes a section of
the Otay River Tributary and wetland habitats surrounding the channel on the outside of
Pond 20’s western berm.

The interior of the bermed area at Pond 20 is surrounded by earthen berms and is comprised of
disturbed upland salt flats and isolated hypersaline pools perched on fill material. The interior of
Pond 20 is isolated from surface tidal flows and only receives surface water inputs via precipitation
and stormwater flows from Palm Avenue, located along the southern border (FIGURE 2). The average
elevation of the interior of Pond 20 is 9.05 feet Mean Lower Low Water (MLLW), and ranges from
4.43 to 12.43 feet MLLW (Towill 2017). The berm heights surrounding the Pond are between 13.43
and 14.43 feet MLLW and enclose the entirety of the interior of Pond 20(FIGURE 3).
The Nestor Creek and Otay River Tributary are each comprised of channelized flows where the berms
surrounding Pond 20 form one of the channel banks. Nestor Creek, located outside the eastern
berm, is an urban freshwater-to-brackish stream that flows north past Pond 20 into the Otay River.
The Otay River Tributary, located outside the western berm of Pond 20 is tidal water that flows south
from the Otay River near its entrance to San Diego Bay. The Otay River Tributary terminates in the
southwest corner of the exterior of Pond 20. Neither Nestor Creek nor the Otay River Tributary flow
into or through the interior of Pond 20 (FIGURE 2). The average elevation of the Nestor Creek Area is
6.19 feet MLLW, and ranges from 4.43 to 11.43 feet MLLW at the tow of the berm. The average
elevation of the Otay River Tributary Area is 5.45 feet MLLW, and ranges from 4.43 to 6.43 feet
MLLW at the toe of the berm (FIGURE 3).
1.2

Historic Land Uses

The interior of Pond 20 use history was investigated and evaluated in depth using historical imagery
and review of available documents, and is summarized here. Pond 20 is located south of the
confluence of Nestor Creek and the Otay River, and is South of San Diego Bay. Pond 20 supported
wetland habitats until at least 1870 when it was incorporated into the salt works evaporation system
(Grossinger et al. 2011, APPENDIX B Image 1A and 1B; BLM 1987, APPENDIX B Image 2). The salt
evaporation and extraction industry has operated in south San Diego Bay since the early 1870s and
included the interior of Pond 20 (EDAW 2001). In the 1890s, the Western Salt Company acquired
most of the salt producing entities and lands in South San Diego Bay.

PORT OF SAN DIEGO
SOUTH SAN DIEGO BAY WETLAND MITIGATION BANK
DELINEATION OF USACE JURISDICTIONAL WATERS
DECEMBER 2017

PAGE 6

The “Saltworks,” as the Western Salt Company operation is known, includes a large complex of
networked condensation and crystallization salt evaporator ponds in south San Diego Bay. The salt
works operations include the intake of bay water entering the salt pond evaporation system, and
water traveling through the evaporation ponds by the pull of gravity, siphons, or pumps. The salt
concentrates as the water evaporates, and the increasingly saline water is pumped from pond to
pond until the salt precipitate is harvested.
Pond 20, was constructed by excavating borrow areas at the base of the interior berms for the
reconstruction and repair of the berms. These borrow areas are estimated at 2-4 below the existing
grades within Pond 20. Additionally, these borrow areas also provided water storage for transfers of
water from one pond to another within the salt pond system (Merkel 2008).
In 1916, the Savage Dam failed causing the release of the Lower Otay Lake into the lower watershed
including Pond 20. The dam failure washed away several berms within the Saltworks, including those
of Pond 20, and deposited substantial volumes of sediment. Pond 20 and the rest of the Saltworks
were restored and operational by 1918, with water entering Pond 20 via siphons. However, the
additional sediment caused the interior elevation of Pond 20 to increase to a height that, along with
its southern location and distance from the other ponds, made its continued use logistically and
economically inefficient within the Saltworks operation. Western Salt attempted to reincorporate
Pond 20 again into Saltworks operations in the 1960s using a new system of electrical pumps to
facilitate the movement of water to the other ponds in the network. This effort ultimately failed and
Pond 20 and the surrounding area as a whole have since remained vacant.
1.3

Regulatory Background

Rivers and Harbors Act of 1899, Section 10
Under Section 10 of the Rivers and Harbors Act of 1899 (RHA), USACE regulates the activities within
or affecting navigable waters of the United States. Navigable waters are defined as those waters
subject to the ebb and flow of the tides shoreward to the mean high water (MHW) mark, and have or
are currently used in part to transport interstate or foreign commerce. Pond 20 does not lie within
the historic MHW mark for San Diego Bay, nor is Pond 20 subject to the ebb and flow of the tides
due to the surrounding berms. In a letter from USACE to Eileen Maher at the Port of San Diego, dated
February 22, 2000, USACE declined to exert jurisdiction over the Site under RHA Section 10
following an analysis of the Pond’s location relative to the historic meander line of an 1870 U.S.
Land Office Map (BLM 1870; Durham 2000).
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Clean Water Act, Section 404
Under Section 404 of the CWA, first enacted in 1972, USACE regulates the discharge of dredged or
fill material into jurisdictional waters of the U.S., which include those waters listed in 33 CFR 328.3.
For this delineation, all waters of the U.S., including waters listed in 33 CFR 328.3, were delineated
to their jurisdictional limits as defined by 33 CFR 328.4 and per the regulations and applicable
guidance in effect prior to August 28, 2015.
1.4

Summary of Potential Jurisdictional Areas

APPENDIX A depicts the extent of jurisdictional wetland and non-wetland waters outside the berm at

Pond 20 based on a wetland delineation conducted by Great Ecology on January 31 through
February 6, 2017. TABLE 1 summarizes the acreage of these CWA Section 404 jurisdictional areas.
No wetlands occur within the interior berm at Pond 20.
TABLE 1: SUMMARY OF POTENTIAL SECTION 404 JURISDICTIONAL AREAS OUTSIDE OF POND 20
Site Features Name

Classification

Otay Tributary (Outside the Pond 20 Berm)
Wetland 1
Emergent Wetland (PEM1F)
Wetland 2
Salt Marsh Wetland (E2EM1P)
Drainage Feature 1
Unvegetated drainage
Nestor Creek (Outside the Pond 20 Berm)
Wetland 3
Emergent Brackish Marsh Wetland
(E2EM1N)
Wetland 4
Salt Marsh Wetland (E2EM1P)
Wetland 5
Emergent Brackish Marsh Wetland
(E2EM1N)
Wetland 6
Emergent Brackish Marsh Wetland
(E2EM1N)
Wetland 7
Emergent Brackish Marsh Wetland
(E2EM1N)
Open Water 1
Otay River tributary; tidal riverine
(R1UB3)
Open Water 2
Nestor Creek; tidal riverine
(R1UB3)
Wetland Waters of the U.S. Total Area
Non-Wetland Waters of the U.S. Total Area
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Potential Jurisdictional
Determination

Estimated
Area
(acres)

Wetland Water of the U.S.
Wetland Water of the U.S.
Non-Wetland Water of the U.S.

0.0086
0.8977
0.0303

Wetland Water of the U.S.

0.0025

Wetland Water of the U.S.
Wetland Water of the U.S.

0.2285
0.0055

Wetland Water of the U.S.

0.0158

Wetland Water of the U.S.

0.0027

Non-Wetland Water of the U.S.

0.2019

Non-Wetland Water of the U.S.

0.1394
1.16
0.37
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2

PRELIMINARY DATA GATHERING AND ANALYSIS

Prior to conducting the delineation, Great Ecology reviewed site data, including historical aerial
imagery, U.S. Geological Survey (USGS) topographic maps, Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRMs), USFWS National Wetland Inventory (NWI) maps, and
Natural Resources Conservation Service (NRCS) soil survey data, to assist in identifying surface
waters and potential wetland areas in and outside of Pond 20. Site-specific data are described
below.
2.1

Historical Aerial Imagery

Historical aerial imagery was reviewed to identify suspected wetlands or water bodies that may be
present on outside and within the berm at Pond 20. Great Ecology provided analyses of an 1852 Tsheet, an 1870 U.S. Land Office map, and aerial imagery dated from 1953 to 2014. All images are
collected in APPENDIX B.
A T-sheet dated 1852 shows that Pond 20 was located within an estuary complex and comprised of
vegetated wetlands. The T-sheet shows a multi-branch channel leading from South San Diego Bay
into the wetland complex, though these channels did not extend into the Pond 20 boundaries. The
1852 T-sheet shows the entirety of the Saltworks complex as either intertidal flats or vegetated
wetlands.
A U.S. Land Office Map, prepared by the Bureau of Land Management (BLM) in 1870, shows the Site
was located within a wetland complex located to the south of San Diego Bay (APPENDIX B). According
to an analysis of this map by the USACE South Coast Chief in 2000, the Site was not located within
the historic meander line of San Diego Bay (Durham 2000).
Historical investigations focusing on the Saltworks estimate that the berms were constructed in the
late 1870s (EDAW 2001). The earliest aerial photograph available shows the berms present in
1953.
Aerial photographs from 1953 through 1989 show the majority of the southern interior of Pond 20
as completely inundated, and the northern portion of Pond 20 exposed, except for the borrow areas
at the base of the interior berms. The southern portion of Pond 20 within the berm is intermittently
exposed throughout this time period.
The water in the southern portion of Pond 20 begins to recede starting in 1989, with the 1994
imagery showing exposed salt crust. Photographs from 1994 to 2014 show that inundation
characteristics within Pond 20 are consistent with current conditions. Great Ecology saw no
indication of salt evaporator pond operations within Pond 20 since 1953. The aerial imagery
suggests that surface water features located in the borrow areas at the base of the southern and
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western perimeter berms within Pond 20 are perennial.
2.2

Topographic Maps Summary

Great Ecology reviewed USGS 7.5 Minute topographic maps of Pond 20 to classify topography and
identify drainages or WUS.
The Imperial Beach quadrangle, San Diego County, California can be seen in FIGURE 4. The USGS
map shows Pond 20 as nearly flat and the presence of berms outlining Pond 20, denoted as a “salt
evaporator pond” on the map. Directly north of Pond 20 is the Otay River, situated in a northeast-tosouthwest orientation, followed by individual salt evaporator impoundments located within the
Refuge. The Otay River flows east to west, to the north of Pond 20, before turning northwest to empty
into San Diego Bay. The nearest permanent water source and WUS appears to be the Otay River,
which flows between 200 and 1,300 feet north of the northern boundary of Pond 20.
A high-resolution topography map was developed in January 2017 (FIGURE 3), which was referenced
extensively for this delineation effort.
2.3

Tidal and Floodplain Summary

Great Ecology reviewed the FEMA National Flood Insurance Program’s FIRM for San Diego County,
California (Panel 2153, revised April 2016) to identify the location of the Site relative to a 100-year
floodplain. The Site is located in the 100-year floodplain for the Otay River and San Diego Bay
(APPENDIX C). The Bermed Area is distinctly denoted in the northeast corner of the FIRM by a
surrounding unaccredited levee. An unaccredited levee is one for which FEMA has not been provided
the design, data, and documentation required by Federal regulations to support a determination that
the levee provides “a base chance or greater level of flood hazard reduction” (FEMA 2016). The state
of being unaccredited does not mean the levee does not provide flood hazard risk reduction, but
rather that documentation may not have been submitted or reviewed by FEMA and updated in the
FIRM panel.
Waters from San Diego Bay, the Otay River and its Tributary, and Nestor Creek are unable to enter
the interior of Pond 20 via surface water flows, even under extreme high tides. TABLE 2 shows the
berm height surrounding Pond 20 as compared with the height of the maximum tide height
measured in North San Diego Bay (NOAA Tidal Gauge #9410170) between 1950 and 2017 (NOAA
2017). The data shows a difference of 5.8 to 6.8 feet MLLW or more between the height of the berm
and the highest recorded tide.
TABLE 2: COMPARISON OF BERM AND TIDE HEIGHTS, 1950-2017 (DATUM: MLLW)
Berm Height (feet)
13.43 – 14.43

Maximum Tide Height (feet)
7.63
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2.4

National Wetland Inventory Summary

Great Ecology reviewed the USFWS National Wetland Inventory (NWI) maps for Pond 20, last
updated in 2006, to identify potential wetland areas within the project boundary. NWI is only
intended to provide reconnaissance level information of potential wetlands and does not delineate
jurisdictional WUS (USFWS 2017). The type and extent of wetlands was field-validated as part of this
evaluation and our findings and are presented in the Results section below. The NWI map of Pond
20 is included as FIGURE 5.
NWI shows the exterior of Pond 20 – Nestor Creek and the Otay River tributary as almost entirely
intertidal, unconsolidated shore estuarine and marine wetlands and intertidal emergent estuarine
and marine wetlands impounded by a berm that obstructs inflow or outflow of water. Directly east
along the exterior of Pond 20 is Nestor Creek, classified as an estuarine and marine wetland with
intertidal influence, which leads northwest and drains into the Otay River. On the east side of the
Pond 20 berm is the Otay River Tributary, classified as estuarine and marine wetland with intertidal
influence, which extends north-northwest along the western boundary of Pond 20 and also drains
towards the Otay River.
The onsite field investigation revealed that current conditions within Pond 20 do not reflect the NWI
categorizations shown on the map. The interior of Pond 20 is currently comprised of largely disturbed
upland habitat with large, isolated pools located in the borrow areas at the base of the northern,
western, and southern berms, and isolated topographic depressions located on the eastern side of
Pond 20. The habitat types located along the Nestor Creek and Otay River Tributary Areas on the
east and west edges of Pond 20 outside of the berms are largely consistent with the NWI
classifications.
2.5

Soil Survey Summary

Great Ecology reviewed the NRCS Web Soil Survey (2014) to identify soil types, including hydric soils
that may be located within Pond 20. The soil survey map is included as FIGURE 6 and soil types
identified within the project area are summarized in TABLE 3.
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TABLE 3: SOIL TYPES PRESENT ON SITE (NRCS SOIL SURVEY 2014)
Soil Map Unit Name

% of
Site

Drainage Type

Depth to
Water Table
(inches)
N/A
24 to 48

Flooding
Frequency

Ponding
Frequency

Hydric
Rating

LG-W- Lagoon Water
GoA- Grangeville fine
sandy loam, 0 to 2
percent slopes
HuC Huerhuero-Urban
land complex, 2 to 9
percent slopes
HrC- Huerhuero loam, 2
to 9 percent slopes

55.2
39.8

N/A
Somewhat
poorly drained

N/A
Rare

N/A
None

No
Yes

4.6

Moderately well
drained

>80

None

None

No

0.3

Moderately well
drained

>80

None

None

Yes

The northern portion of the interior of Pond 20 is characterized by Grangeville fine sandy loam. Test
pits dug within this soil map unit revealed non-native soils with textures ranging from sand to silt to
clay. Great Ecology found hydric soil indicators at one of six test pits dug within this soil map unit
(see FIGURES 6 and 7).
The southern portion of the interior of Pond 20 is categorized as Lagoon Water. Aerial imagery and
the field investigation show areas of Pond 20 categorized as Lagoon Water do not currently entirely
reflect that condition. Pond 20 is isolated from tidal flows.
The northern portion of the interior of Pond 20 has not been completely submerged or worked as a
salt evaporation pond since the 1960s, and the southern portion of the interior of Pond 20 has not
been submerged since 1989, according to the historical aerial imagery analysis (see Section 2.1
and APPENDIX B). Approximately 7.4 acres of persistent isolated ponds of water are present in Pond
20 within this soil map unit. These isolated pools receive surface water flows exclusively from
precipitation and stormwater runoff originating from Palm Avenue along the southern border of Pond
20. Pond 20 was engineered to hold water within a retention basin bounded by berms and an
impervious subterranean seal forming the bottom of the pond (EDAW 2011). Pond 20 therefore
collects and holds precipitation, and rainwater does not drain from the pond, it only evaporates. Test
pits (T1.2, T2.2, and T3.2; see FIGURE 7) dug in recently inundated depressional areas within this soil
unit revealed non-native soils comprised of sandy loam and foreign fill materials, including
construction lumber debris. Great Ecology encountered moderately alkaline soils defined as a
problematic soil condition in the Arid West Regional Supplement to the Wetland Delineation Manual
(USACE 2008). Using guidance outlined within the Arid West supplement (Arid West Regional
Supplement), Great Ecology determined that these soils are not hydric (see an in-depth discussion of
this in Section 4.4).
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2.6

Previous Site Delineation Efforts

Jurisdictional wetland delineation field efforts were conducted in 1997 and 2008 (Dudek 1997;
Merkel 2008). Both efforts were consistent in their delineation of jurisdictional wetlands and nonwetland waters of the U.S. in the Otay River Tributary and Nestor Creek Areas.
The delineations consistently recorded positive wetland hydrology indicators across Pond 20.
Additionally, both delineations consistently found a lack of positive hydrophytic vegetation indicators.
Since 1997, Pond 20 has been observed to be comprised of two distinct vegetation communities:
the largely unvegetated salt flats and upland herbaceous community populating the lower-lying
southern area, and disturbed upland scrub present on the higher-elevation northern portion.
The 1997 delineation did not record positive hydric soil indicators, but the 2008 delineation did
within unvegetated topographic depressional features. The 1997 delineation was conducted during
an average rainfall year, while the 2008 delineation was conducted in July, two months after May,
which was characterized by above normal precipitation (here, “above normal” precipitation is defined
as above the 70th percentile for the region, and “below normal” as below the 30th percentile) (TABLE
4). It can be difficult to identify hydric soils in the field, and the interpretation of indicators is highly

subjective. The inconsistency in the presence or absence of hydric soil indicators within Pond 20
over time could be due to differences in interpretation of indicators by field delineators across all
delineation events, or it may indicate that soil characteristics within Pond 20 are dependent on
interannual variability in precipitation and long-term changes in climate.
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TABLE 4: PRECIPITATION COMPARISION BETWEEN PREVIOUS DELINEATION YEARS
Month

Average
30th Percentile 70th Percentile
Precipitation
Precipitation
Precipitation
(inches)
(inches)
(inches)
January
1.75
0.56
2.02
February
2.27
1.13
2.78
March
1.3
0.61
1.53
April
0.63
0.22
0.68
May
0.2
0
0.12
June
0.05
0
0
July
0.06
0
0
August
0.01
0
0
September
0.11
0
0
October
0.49
0
0.24
November
0.63
0.29
0.68
December
1.4
0.63
1.57
Source: NRCS Wetlands (WETS) Climate Tables, Chula Vista, CA Station
Notes
* Month in which delineation effort was conducted

1996
Precipitation
(inches)
0.61
1.74
1.12
0.33
0
0
0
0
0*
1.33
1.6
0.88

2008
Precipitation
(inches)
0.58M
0.57M
0
0.02
1.53
0
0*,M
0M
0
0
0.21
2.07M

Month missing any data
Orange cell – recorded monthly precipitation was lower than 30th Percentile
Green cell – recorded monthly precipitation was higher than 70th Percentile
M
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3

FIELD METHODS

From January 31, 2017 to February 6, 2017, Marlene Tyner-Valencourt, Brian Felten, and Ashley
Tuggle from Great Ecology (team or Great Ecology) conducted an onsite jurisdictional delineation.
The field effort was conducted during an above-average rainy season following a four-year drought.
Temperatures on the Site during the field delineation effort ranged from 52°F to 65°F, and
precipitation during the field effort was limited to less than 0.01 inches of rain on February 6.
Approximately 0.58 inches of rain fell in the week before the field effort. Site conditions observed
during the field delineation effort are discussed in SECTION 4.
The team located, delineated, and mapped wetland features using standard wetland delineation
protocols (USACE 1987; WTI 1995; USACE 2008; WTI 2013). The team determined wetland
boundaries by the prevalence of hydrophytic vegetation, hydric soils, and indicators of wetland
hydrology. Great Ecology documented these conditions using Routine Wetland Determination Data
Forms for the Arid West Region (APPENDIX D). The team followed standard guidance for sites greater
than five acres by utilizing the transect-based sampling method, employing four transects. As the
team walked the transect lines from east to west, the team interspersed paired (one in an upland
habitat and one in suspected wetland habitat) or triplet (one in a local depression and two in the
surrounding upland) sample plots to characterize areas where the vegetation community and/or
elevation dramatically shifted. Transects and sample point locations are shown in FIGURE 7.
Sample plots included soil pit sampling and a vegetation survey. The team examined and described
the soil from the pit to a depth of 20 inches, and noted any hydrologic indicators (standing water,
etc.). In addition, the team identified herbaceous vegetation within a five-foot radius of the sample
plot center, shrubs within a 15-foot radius, and trees within a 30-foot radius. The team used visual
evidence of an Ordinary High Water Mark (OHWM) to delineate boundaries of open water surface
features per standard USACE Guidance (USACE 2005; Lichvar and McColley 2008). The team
measured OHWM width at several points along the Nestor Creek and Otay River tributary,
respectively.
For open water features located in the interior of the Pond 20 berms, the team walked the OHWM
boundary using a handheld Trimble Geo 7x GPS unit, capable of capturing GPS data at sub-meter
accuracy. For Nestor Creek and the Otay River tributary features, the team used the average width of
the OHWM measured at seven and nine locations along each channel, respectively, as a standard
buffer distance for a centerline plotted in ArcGIS 10.1. The team measured the salt marsh extent on
along Nestor Creek as five feet from the OHWM at several points along the Creek and used that as a
standard buffer radius to digitize the salt marsh extent. The team walked the boundary of the salt
marsh community along the east side of the Otay River tributary where passable. In areas where the
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slope degree inhibited walking the line, the team matched the line captured in the field by our GPS
unit to one-foot contour lines as measured by the January 2017 topography survey conducted by
Towill, Inc. surveyors (2017). Great Ecology mapped freshwater marsh habitat within the Nestor
Creek by marking the northern and southern limits using the GPS units.
3.1

Difficult Wetland Situations in the Arid West

The Arid West Regional Supplement (USACE 2008) includes procedures to identify wetlands when
problematic or atypical conditions have altered wetland hydrology, soils, or vegetation, collectively
referred to by the USACE as “Difficult Wetland Situations.” Problematic situations reflect normal
seasonal or annual environmental variability, whereas atypical wetland situations refer to recent
human activities or natural events. Under both types of situations, indicators of wetland vegetation,
soils, or hydrology may be absent.
To determine if any sample points taken met the criteria for problematic or atypical situations, Great
Ecology utilized the list of difficult wetland situations included in the Arid West Regional Supplement
to identify areas with problematic hydrophytic vegetation, problematic hydric soil, and wetlands that
periodically lack indicators of wetland hydrology. This was augmented by referencing guidance on
problem areas and atypical situations included in the 1987 Manual and Arid West Regional
Supplement (USACE 1987; USACE 2008). The results of our analysis regarding the applicability of
difficult wetland situations within Pond 20 are discussed in Section 4.4. The rationale for all wetland
determinations based on fewer than three parameters was explained on the data sheets included in
APPENDIX D. The 1987 Manual and Arid West Regional Supplement do not include an exhaustive list

of the difficult situations that may be encountered during delineations in the Arid West. Great
Ecology therefore used its best professional judgment and understanding of regional wetland
ecology to interpret all data collected.
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4

SUMMARY OF CURRENT SITE CONDITIONS

During the January 31 to February 6, 2017 field survey, Great Ecology made observations of current
site conditions, including characteristics of soils, hydrology, and vegetation communities. This
information was utilized to support jurisdictional determinations in the field and is summarized
below.
4.1

Hydrology

4.1.1

Precipitation

The field delineation effort was conducted during an above-average rainy season following a fouryear drought which occurred from 2012 through 2016. Approximately 0.58 inches of rain fell the
week before the field effort. In the 2016 to 2017 wet season, precipitation was above normal for two
months prior to the field delineation effort. Rainfall recorded in December 2016 and January 2017
was greater than the 70th percentile of the 30-year precipitation regime for each of those months,
respectively, and 2016 total annual precipitation was greater than the 70th percentile annual
precipitation level as well (TABLE 5). There is no indication that this short-term variability in the
regional climate affected the interpretation of hydrology indicators encountered during the
delineation.
TABLE 5: WETS TABLE PRECIPITATION (1987-2017) AND 2016-2017 RECORDED MONTHLY PRECIPITATION
Month

Average
30th Percentile
70th Percentile
Precipitation
Precipitation
Precipitation
(inches)
(inches)
(inches)
January
1.75
0.56
2.02
February
2.27
1.13
2.78
March
1.3
0.61
1.53
April
0.63
0.22
0.68
May
0.2
0
0.12
June
0.05
0
0
July
0.06
0
0
August
0.01
0
0
September
0.11
0
0
October
0.49
0
0.24
November
0.63
0.29
0.68
December
1.4
0.63
1.57
Annual
8.91
6.83
10.08
Source: NRCS Wetlands (WETS) Climate Tables, Chula Vista, CA Station
Notes
* Month in which delineation effort was conducted
M Month missing any data
Orange cell – recorded monthly precipitation was lower than 30th Percentile
Green cell – recorded monthly precipitation was higher than 70th Percentile
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2016
Precipitation
(inches)
2.34
0.43
0.84
0.88
0.69
0
0
0
0.5
0.07
0.38
3.98
10.11

2017
Precipitation
(inches)
3.75
3.6*
0.05
0
1.06
0
0
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4.1.2

Hydrology of the interior of Pond 20

The interior of Pond 20 contains permanent and ephemeral water features. Permanent ponds and
intermittent pools are located predominately along the inside edge or the borrow areas at the base
of the berm. Water features within Pond 20 are not connected to any surface water features outside
of the berms via surface or groundwater.
The water source for the intermittent pools identified within the berms is solely rainfall. The
permanent ponds receive water from rain events and from stormwater runoff entering Pond 20 via
sheet water flows and from two stormwater drains from Palm Avenue into the interior of Pond 20
along the southern boundary (FIGURE 2).
Water levels in these isolated water features fluctuate seasonally and are highly dependent on the
closed system evaporative processes, which, in addition to Pond 20’s history as a salt evaporator
pond, have rendered the water hypersaline. Water levels within the borrow areas and their
fluctuation rates are controlled by decades of drought and heavy rainfall. Standing water within the
borrow areas is generally found below a nearly complete salt crust, though water may sit atop the
crust temporarily following precipitation events.
4.1.3

Hydrology of the Otay River Tributary and Nestor Creek Areas

Two drainage features are located outside of Pond 20; Nestor Creek flows north along the eastern
boundary and joins with the Otay River northeast of Pond 20, and a tributary of the Otay River runs
along the western boundary of Pond 20, flowing to the Otay River (FIGURE 2). Both the Otay River
Tributary and Nestor Creek receive tidal influence from San Diego Bay. Nestor Creek is concretelined upstream of Pond 20 and is fed by freshwater flows from the adjacent urban neighborhood.
During high stormwater flows, the Otay River tributary receives fresh water from a Municipal
Separate Storm Sewer (MS4) drainage, which drains Palm Avenue. Hydrology indicators near the
MS4 indicate that high water flows pass through the non-wetland area of the Otay River Tributary
during storm events. Neither the Otay River Tributary, Nestor Creek, nor the Otay River, enter or flow
through the interior of Pond 20 (FIGURE 2).
4.2

Soils

Pond 20 is largely comprised of a salt flat surrounded by a berm ranging in height from 13.48 to
14.48 feet MLLW. Nestor Creek and the Otay River Tributary are located outside the berms along the
eastern and western boundaries, respectively. The Pond 20 berm is made of highly compacted clay.
Shell hash is present on the surface of the berm, indicating the berm is comprised of marine dredge
material. Prior to the 1870s, Pond 20 supported wetland and estuarine habitat. In the 1870s, Pond
20 was constructed as an isolated pond enclosed by high berms, purposely constructed with silts
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and clay soils to hold water until it evaporated to facilitate the collection of salt precipitate. The
upstream failure of Savage Dam in 1918 damaged the berm and filled the northern portion of Pond
20 with sand, sediment, and soil. Pond 20 is currently at grades of approximately 9.05 feet MLLW on
average and is comprised of fill material. Great Ecology found soils ranging from sand to clays and
observed construction lumber within the soil column at various locations, and a relatively random
distribution of soil types across the site and within the soil profile (FIGURE 6).
A spot soil sample (not formally documented) taken in the unvegetated salt flats adjacent to the
open water pools in the southeastern section of Pond 20 using a hand auger revealed a hard-packed
dark clay layer overlaid by a coarse mix of sandy soil and salt precipitate (see APPENDIX E, Image 11).
This clay layer is present adjacent to the perennial pools that often flood during storms and remains
inundated for long periods of time. The clay layer causes the water to either drain very slowly or not
at all, leaving only evaporative processes to drive the recession of ponded water. Hydric soil
indicators were not observed in this spot sample above the clay layer.
Soils within the Nestor Creek and Otay River Tributary Areas on the east and west sides of Pond 20
were characteristic of coastal wetland habitats with a high organic material content and exhibited
several hydric soil indicators. Hydric soils were not observed in the non-wetland area at the southern
end of the Otay River Tributary Area near the MS4 outfall (FIGURE 7, soil samples T4.1 and T4.2).
4.3

Vegetation

Great Ecology identified upland vegetation communities within Pond 20, and wetland vegetation
communities in the Nestor Creek and Otay River Tributary (FIGURE 8A). Pond 20 exhibited
characteristics of a salt flat and supported a largely upland herbaceous vegetation community
comprised of slenderleaf iceplant (Mesembryanthemum nodiflorum), perennial ragweed (Ambrosia
psilostachya), and crystalline iceplant (Mesembryanthemum crystallinum). The higher elevation
upland areas located in the northeast of Pond 20 supported upland shrub-scrub communities of
coyotebush (Baccharis pilularis), mulefat (B. salicifolia), coastal cholla (Cylindropuntia prolifera),
Menzie’s goldenbush (Isocoma menziesii), and coastal prickly pear (Opuntia littoralis). Three
tamarisk (Tamarix spp.) individuals were also observed within this community.
Two wetland community types were identified along Nestor Creek (FIGURE 8B), which is outside the
berm of Pond 20. A salt marsh community predominately comprised of Pacific swampfire
(Sarcocornia pacifica, also known colloquially as pickleweed), shore grass (Distichlis littoralis),
saltwort (Batis maritima), and alkalai sea-heath (Frankenia salina) were observed on either side of
Nestor Creek. Patches of freshwater marshes receiving periodic pulses of saline water (referred to as
brackish marsh in this report) and predominately comprised of California club-rush (Schoenoplectus
californicus) were also located in Nestor Creek within the OHWM boundaries.
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Three wetland community types were identified within the Otay River Tributary Area (FIGURE 8A),
which is outside the berm of Pond 20. Salt marsh of the same community composition as the Nestor
Creek were observed along the Otay River Tributary, with the addition of a patch of coastal salt grass
(Distichlis spicata) located on the southeast bank. Small stands of saltwater cordgrass (Spartina
alterniflora) were observed on limited mudflats located on the west side of the Otay River Tributary.
In the southwest portion of the Otay River Tributary Area, a small patch of freshwater marsh
dominated by narrow-leaf cattail (Typha angustifolia) at the mouth of an MS4 drainage was
observed. Immediately to the west of this freshwater marsh was a non-wetland floodplain community
comprised of arroyo willow (Salix lasiolepis), green ash (Fraxinus pennsylvanica), and Brazilian
pepper tree (Schinus terebinthifolius). Lastly, an unvegetated mud-bottom drainage that connects
the freshwater MS4 wetland with the southern end of the Otay River Tributary was observed.
The Otay River Tributary and Nestor Creek were both determined to be unvegetated, perennial open
water features.
4.4

Regulatory Interpretation of Site Conditions

Based on data gathered, site observations, and relevant regulations and regulatory guidance, Great
Ecology determined that normal circumstances are present and vegetation and soil conditions
observed within Pond 20 are not naturally problematic. A summary of this analysis is provided below.
Conditions observed in the Nestor Creek and Otay River Tributary Areas were easily interpreted and
did not warrant such an analysis.
Normal Circumstances vs. Atypical Situations
Atypical situations are derived from unauthorized human activities in wetland areas. Pond 20 was
constructed and the wetlands within its interior filled in the 1870s, a century prior to the passage of
the CWA. Waters that are legally converted to upland, either with permit authorization or due to the
action being taken prior to enactment of the CWA, are no longer WUS and are not subject to CWA
jurisdiction (45 FR 85344, Dec. 24, 1980). Additionally, the interior of Pond 20 has not, over time,
naturally regained wetland characteristics such that it meets the definition of “wetlands,” precluding
any restoration of CWA jurisdiction (RGL 86-09). Atypical situation analysis is not used for activities
that were previously authorized under the CWA or predate the passage of CWA (USACE 2008), so
therefore normal circumstances are determined to be present and all site observations were
interpreted relative to current conditions rather than historical wetland conditions.
Problem Areas
Problem areas are wetland types in which wetland indicators of one or more parameters may be
periodically lacking due to normal seasonal or annual variations in environmental conditions that
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result from causes other than human activities or catastrophic natural events. The 2017 delineation
was conducted following a four year drought and immediately after a significantly wet winter season.
Great Ecology therefore conducted analytical as procedures outlined in the Arid West Regional
Supplement (USACE 2008) to determine if the lack of positive wetland indicators observed was
indicative of naturally problematic site conditions, or if our observations were representative of
normal site conditions. Great Ecology’s analysis focuses on hydrophytic vegetation and hydric soils
given the clear wetland hydrology present within many water features across Pond 20 during the
delineation event and in the recent past.
Hydrophytic Vegetation
According to the Arid West Regional Supplement (USACE 2008), problematic hydrophytic vegetation
may be present if both hydric soils and wetland hydrology are present but hydrophytic vegetation
communities are not. Hydrophytic vegetation communities were not observed across Pond 20,
including in topographic depressional areas that exhibited positive hydrology indicators. We observed
positive hydric soil indicators in only one of these ten depressions; however, further investigation
determined that the soils are not hydric (see next section). The Arid West Regional Supplement’s
procedure to identify problematic hydrophytic vegetation first requires the presence of positive
wetland hydrology and hydric soil indicators within a suspect area. Because only wetland hydrology
was present within these features and hydric soils were not present due to normal, non-problematic
conditions, Great Ecology did not apply the problematic hydrophytic vegetation identification
procedure per procedural guidance (USACE 2008).
However, given the drought conditions that preceded the field effort, we continued our analysis of
potential problematic hydrophytic vegetation to determine if a temporal shift in vegetation due to
drought occurred within Pond 20. A review of previous delineation efforts revealed that Pond 20 has
not supported hydrophytic vegetation communities since at least 1997, or for 20 years prior to the
2017 delineation effort (see Section 2.6). In addition, the 2017 delineation was conducted during
an above-average wet portion of the growing season (TABLE 5), which should have been sufficient to
support the development of a hydrophytic vegetation community, if present. However, only
slenderleaf iceplant (FACU) monocultures, a decidedly upland vegetation community, and disturbed
upland scrub were observed, consistent with observations taken during previous delineation efforts
spanning two decades. The lack of positive hydrophytic vegetation indicators was therefore
interpreted as a feature of normal site conditions, rather than a reflection of drought conditions, and
vegetation was therefore not considered to be naturally problematic.
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Hydric Soils
Naturally problematic hydric soils may be identified if wetland hydrology and hydrophytic vegetation
are present, but positive hydric soil indicators are not observed. Within Pond 20, wetland hydrology
was present in ten topographic depressional features, but no hydrophytic vegetation communities
were observed. As previously discussed, the absence of hydrophytic vegetation reflects normal, nonproblematic conditions. The procedure to identify problematic hydric soils as outlined in the Arid
West Regional Supplement first requires wetland hydrology and hydrophytic vegetation to be present
within a suspect area before further analysis to determine if the soil is problematically hydric.
Because only wetland hydrology was present within these features and hydrophytic vegetation was
not present due to normal, non-problematic conditions, Great Ecology did not apply the problematic
hydric soils identification procedure per procedural guidance (USACE 2008).
Great Ecology does recognize that in the Arid West, soil alkalinity, which correlates with high soil
salinity, may inhibit the formation of redox concentrations and depletions in soils and may constitute
a problematic hydric soil situation (USACE 2008). Great Ecology sampled soils in three topographical
depressions on the eastern side of the Bermed Area and found positive hydric soil indicators in only
one of these features, while positive wetland hydrology indicators were observed in all three. Soil pH
was tested to determine if these observations were due to soil alkalinity. Great Ecology found that
the soils within the topographical depressions that did not display positive hydric soil indicators were
Moderately Alkaline (pH between 8.1 and 8.3; USDA 2002), which may have prevented the formation
of hydric soil indicators. However, the Arid West Regional Supplement only defines high alkalinity
soils as problematic hydric soils if both wetland hydrology and hydrophytic vegetation are present.
Because hydrophytic vegetation communities were not present in these areas and their absence was
determined to be non-problematic, these alkaline soils do not qualify as problematic hydric soils.
To understand how observations of hydric soil indicators have varied over time within Pond 20, Great
Ecology reviewed the results of the 1997 and 2008 delineations (Dudek 1997; Merkel 2008). The
results of the 1997 delineation were consistent with observations made in 2017 – that soils within
topographic depressional features located within Pond 20 did not display positive hydric soil
indicators. However, the 2008 delineation identified hydric soils within the features that did not
display positive hydric soil indicators in 2017. The discrepancy could be due to differences in how
hydric soils were identified in the field between 1997, 2008, and 2017; the 1997 delineation
referenced the 1987 Corps of Engineers Wetland Delineation Manual (USACE 1987), the 2008
delineation referenced the 2006 Interim Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Arid West Region (USACE 2006), and the 2017 delineation referenced the
2008 Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West
Region (Version 2.0) (USACE 2008). The discrepancy could be due to subjective interpretation of
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observed indicators by field delineators across all years, or it could indicate that the hydric nature of
the soils in these features changes over time and is likely influenced by short- and long-term climatic
variations. Approved jurisdictional determinations are only valid for five years, largely because USACE
recognizes that site conditions change over time. Therefore, Great Ecology interprets the observed
soil conditions within Pond 20 as reflective of normal site conditions in the short-term, and considers
them to be non-problematic.

5

SUMMARY OF FIELD OBSERVATIONS

Great Ecology sampled 18 point-locations to collect data relating to wetland indicators. Sample
locations are shown in FIGURE 7 and a summary of observed positive wetland indicators are included
in TABLE 6. Wetland delineation data forms may be found in APPENDIX D and photographs capturing
the sample point brackets in APPENDIX E.
TABLE 6: FIELD INDICATOR SUMMARY FOR SAMPLE POINTS, 2017
Site Area

Sampling
Point
Interior of Pond 20
T1.1
Pond 20
T1.2
Pond 20
T1.3
Pond 20
T2.1

Pond 20

T2.2

Pond 20

T2.3
Pond 20
Otay River Tributary
T2.4
Otay River
Tributary
T2.5
Otay River
Tributary
Interior of Pond 20
T3.1
Pond 20
T3.2
Pond 20
T3.3
Pond 20
Otay River Tributary
T3.4
Otay River
Tributary
T3.5
Otay River
Tributary
T4.1
Otay River
Tributary
T4.2
Otay River
Tributary

Positive Field Indicator
Vegetation
Soil
Hydrology

X

Potential
Jurisdiction

General Location Type

Upland
Vegetated depression
Upland

X

Upland
X

Vegetated depression
Upland
Upper berm slope

X

X

X

USACE

Salt marsh, lower berm
slope
Upland
Vegetated depression
Upland

X

Upper berm slope
X

X

X

USACE

X

X

X

USACE

X
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X

Salt marsh, lower berm
slope
MS4 drainage mouth
Floodplain adjacent to
MS4
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Sampling
Site Area
Nestor Creek
N1
Nestor Creek

X

X

N2
N3

X

X

Nestor Creek
Nestor Creek

Positive Field Indicator

Potential

General Location Type

X

USACE

X

USACE

Brackish marsh, lower
berm slope
Upper berm slope
In-channel brackish
marsh

Using this data, Great Ecology located twenty-two unique water features onsite during the January 31
to February 6 field survey. These features are depicted in FIGURES 8A and 8B and their attributes are
summarized in TABLE 7. Each water feature was evaluated using field delineation procedures.
Observations and the potential jurisdiction associated with each of these water features is discussed
in SECTIONS 6 and 7. Below, is a summary of the major features observed by each site referenced.
Otay River Tributary Area (Figure 7) (point locations T2.4, T2.5, T3.4, T3.5, T4.1, and T4.2)
x

One unvegetated, perennial tidal open water feature was identified as the Otay River
Tributary;

x

One three-parameter estuarine wetland was identified surrounding the Otay River Tributary;

x

One three-parameter freshwater wetland feature was identified at the southern end of the
Otay River Tributary Area abutting an MS4 drainage; and

x

One unvegetated drainage was identified at the southern end of the Otay River Tributary
Area, located between the southernmost extent of the Otay River Tributary and the northern
boundary of the freshwater wetland feature.

Nestor Creek Area (Figure 7) (point locations N1, N2, and N3)
x

One unvegetated, perennial brackish open water feature was identified as Nestor Creek;

x

One three-parameter estuarine wetland was identified surrounding Nestor Creek; and

x

Four brackish marsh wetland features were identified within the Nestor Creek channel.

Interior Pond 20 (Figure 7) (point locations T1.1, T1.2, T1.3, T2.1, T2.2, T2.3, T3.1, T3.2, and T3.3)
x

Two perennial, unvegetated open water features; and

x

Ten vegetated intermittently-flooded topographic depressions (borrow area).

Great Ecology determined that water features identified within Pond 20 do not meet the threeparameter criteria for wetland features. Perennial pools located within the borrow areas of Pond 20
unvegetated and were thus determined to be non-wetland features. The intermittently flooded
depressions did not exhibit positive results for all three wetland indicators and thus were also
determined to be non-wetland features (point location T1.2, T2.2, T3.2). The pools and the
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depressions were observed to be hydrologically isolated from adjacent jurisdictional WUS and
associated wetlands, and were therefore determined to be non-jurisdictional isolated intrastate
waters. The rationale for the jurisdictional determination presented here is discussed in SECTIONS 6
and 7, and in depth in the attached Regulatory Analysis (APPENDIX F).
TABLE 7: ONSITE WATER FEATURES IDENTIFIED AND ANALYZED FOR POTENTIAL JURISDICTION
Site
Type
Feature
Name
Otay River Tributary
Wetland 1
Freshwater
marsh

Estimated
Area
(acres)

Potential Jurisdictional
Determination

Description

0.0086

Wetland Water of the U.S.

Wetland 2

0.8977

Wetland Water of the U.S.

Emergent vegetation dominated by
narrow-leaf cattail (Typha angustifolia)
surrounding a man-made drainage
feature.
Coastal salt marsh dominated with
pickleweed (Sarcocornia pacifica).

Nestor Creek
Wetland 3
Brackish
marsh

0.0025

Wetland Water of the U.S.

Wetland 4

0.2285

Wetland Water of the U.S.

Brackish
marsh
Wetland 6
Brackish
marsh
Wetland 7
Brackish
marsh
Otay River Tributary
Open
Unvegetated
Water 1
open water
Nestor Creek
Open
Unvegetated
Water 2
open water
Interior Pond 20
Open
Unvegetated
Water 3
open water

0.0055

Wetland Water of the U.S.

0.0158

Wetland Water of the U.S.

0.0027

Wetland Water of the U.S.

0.2019

Non-Wetland Water of the
U.S.

Otay River tributary; surface water
present in the drainage.

0.1394

Non-Wetland Water of the
U.S.

Nestor Creek; surface water present in
the channelized creek.

1.917

Non-Jurisdictional

Open
Water 4

5.436

Non-Jurisdictional

Isolated semi-permanently flooded salt
pond; surface water present in deepest
part of the salt depression.
Isolated semi-permanently flooded salt
pond; surface water present in deepest
part of the salt depression.

Salt marsh

Salt marsh

Wetland 5

Unvegetated
open water

Otay River Tributary
Drainage
Unvegetated 0.0303
Feature 1
drainage
Borrow Areas (Interior Pond 20)
Depression Vegetated
0.0982
1
depression

Emergent vegetation dominated by
California club-rush (Schoenoplectus
californicus).
Coastal salt marsh dominated by alkali
sea-heath (Frankenia salina).
Emergent vegetation dominated by
California club-rush (S.californicus).
Emergent vegetation dominated by
California club-rush (S. californicus).
Emergent vegetation dominated by
California club-rush (S. californicus).

Non-Wetland Water of the
U.S.

Unvegetated drainage basin with some
surface water present.

Non-Jurisdictional

Isolated depression within the salt flat
supporting slenderleaf iceplant
(Mesembryanthemum nodiflorum) and
other upland herbaceous vegetation.
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Site
Feature
Name
Depression
2

Type

Estimated
Area
(acres)
0.1272

Potential Jurisdictional
Determination

Description

Vegetated
depression

Non-Jurisdictional

Vegetated
depression

0.1779

Non-Jurisdictional

Depression
4

Vegetated
depression

0.2384

Non-Jurisdictional

Depression
5

Vegetated
depression

0.3975

Non-Jurisdictional

Depression
6

Vegetated
depression

0.3129

Non-Jurisdictional

Depression
7

Vegetated
depression

0.1406

Non-Jurisdictional

Depression
8

Vegetated
depression

0.0045

Non-Jurisdictional

Depression
9

Vegetated
depression

0.0045

Non-Jurisdictional

Depression
10

Vegetated
depression

0.0462

Non-Jurisdictional

Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.
Isolated depression within the salt flat
supporting slenderleaf iceplant (M.
nodiflorum) and other upland
herbaceous vegetation.

Depression
3

Total Estimated Area

6

10.43

SECTION 404 WATERS OF THE U.S.

Great Ecology identified seven water features outside the Pond 20 berm along Nestor Creek and the
Otay River Tributary that exhibited positive soil, hydrology, and vegetation wetland indicators (FIGURE
8A). These seven areas are all located outside of Pond 20 (Wetlands 1 through 7) and have

connectivity to WUS, and are thus jurisdictional wetlands. The freshwater marsh wetland located
adjacent to the MS4 outfall in the Otay River Tributary Area was dominated by narrowleaf cattail. The
four brackish marsh wetlands located in the Nestor Creek channel were dominated by California
club-rush. The two salt marsh wetlands located along the banks of the Otay River tributary and
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Nestor Creek were dominated by alkali sea-heath and pickleweed. Great Ecology also identified three
non-wetland WUS features—two open water features and one unvegetated drainage bounded by
clear OHWMs. Each wetland and non-wetland WUS feature is described in depth below and shown in
APPENDIX A.

Great Ecology did not identify any jurisdictional wetlands or non-wetland WUS within the interior of
Pond 20 (see SECTION 7 for a detailed discussion of features).
6.1

Wetland Waters of the U.S. in the Otay River Tributary and Nestor Creek

Wetland 1 (Map W3)
Wetland 1 is located at the southern end of the Otay River Tributary Area at the mouth of an MS4
drainage and is dominated by narrowleaf cattail. This wetland is intermittently submerged during
storm events with stormwater flows from the MS4 and sheet water flows from Palm Avenue.
Although the presence of surface water and a high water table prevented a high-integrity soil sample,
Great Ecology observed one centimeter of muck at the top of the soil matrix, and noted a hydrogen
sulfide odor upon excavation of the soil sample within Wetland 1. At the time of sampling, the
wetland vegetation had been recently cleared for stormwater system maintenance purposes, and the
team observed a tree stump located within the wetland that was likely arroyo willow. The soils in
Wetland 1 are hydric.
Wetland 2 (Map W1, W2, and W3)
Wetland 2 is located in the Otay River Tributary. The wetland contains dense salt marsh vegetation
dominated by pickleweed, saltwort, alkali sea-heath, and shore grass. Patches of cordgrass were
also observed. Portions of the wetland are intermittently submerged with tidal flows during high tide,
but the steep elevation of the tributary banks prevents submersion of the entire wetland. The soils in
Wetland 2 are clay and displayed concentrated redox features within a depleted matrix.
Wetland 4 (Map E1, E2, and E3)
Wetland 4 is located in Nestor Creek on the eastern edge Pond 20. Nestor Creek is freshwater, but is
tidally influenced due to its proximity to the Otay River mouth and San Diego Bay. The wetland
contains dense hydrophytic vegetation which includes both typical salt marsh and freshwater marsh
species, including pickleweed, alkali sea-heath, and California club-rush. The soils in Wetland 4 are
sandy loam and exhibited redox concentrations within the soil matrix upon excavation of the soil
sample. The wetland is intermittently saturated with both tidal fluctuations and high freshwater flows
during storm events.
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Wetlands 3, 5, 6, and 7 (Map E2 and E3)
Wetlands 3, 5, 6, and 7 are located in Nestor Creek on the eastern boundary of Pond 20. These
wetlands are characterized as being entirely within Nestor Creek OHWM limits with vegetation
dominated by California club-rush. Although surface water and high water table prevented a highintegrity soil sample, Great Ecology observed one centimeter of muck on the top of the soil matrix
within these wetlands. Given the prevalence of obligate hydrophytic vegetation community, Great
Ecology assumed the soils to be hydric. Nestor Creek is freshwater, but is tidally influenced due to its
proximity to the Otay River mouth and San Diego Bay. Great Ecology could not confirm the year-round
hydrological regime for these wetland features using aerial imagery. Evidence encountered in the
field suggests that, under normal climatic conditions, Wetlands 3, 5, 6, and 7 are inundated yearround with fresh water and likely receive pulses of saline water during high tides, resulting in a
brackish mix of fresh and marine waters (soil samples N1, N2, and N3).
6.2

Non-Wetland Waters of the U.S.

Open Water 1 (Map W1, W2, and W3)
Open Water 1 is located within the Otay River Tributary. It is located on the western boundary of
Pond 20 entirely outside of the berm. The surface water feature appears to be permanently
inundated near the northern end of its extent, and becomes semi-permanently inundated at the
southern end depending on the fluctuation of tidal prism through the channel. The feature also
carries storm water discharges from the MS4 drainage which sheet flows from Palm Avenue during
storm flows. The tributary was surrounded by salt marsh (Wetland 2) and showed a clear OHWM. The
channel bottom is comprised of unconsolidated mud and is unvegetated. The soils in Open Water 1
are hydric.
Open Water 2 (Map E1, E2, and E3)
Open Water 2 is located in Nestor Creek along the eastern boundary Pond 20, entirely outside of the
berm. The surface water appears to be permanent and empties into the Otay River approximately
1,500 feet to the north. Nestor Creek is surrounded by salt marsh (Wetland 4) and contains brackish
marsh (Wetlands 3, 5, 6, and 7) within its OHWM. The channel bottom is comprised of
unconsolidated mud and is unvegetated except for areas covered by vegetation noted in Wetlands 3,
5, 6, and 7.
Drainage Feature 1 (Map W3)
Drainage Feature 1 is located between the southern terminus of Open Water 2 (the Otay River
Tributary) and the northern boundary of Wetland 1. Drainage Feature 1 is a shallow, unvegetated
drainage basin that had intermittent surface water present at the time of the field wetland
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delineation. During the wetland delineation field effort, Open Water 2 and Wetland 1 were not
directly connected via Drainage Feature 1, but the presence of standing water indicates that there
was some level of surface water connectivity between the two. The drainage may receive tidal flows
from the Otay River tributary to the north, and stormwater discharge from both the MS4 drainage
and surface runoff from Palm Avenue. During a December 2016 storm event, Great Ecology
observed surface water connectivity between Open Water 1, Drainage Feature 1, and Wetland 1.
This area, contained within an OHWM boundary, is comprised of an unconsolidated mud bottom, and
is unvegetated. Outside of the OHWM boundary, Drainage Feature 1 is flanked by salt marsh
wetlands dominated by coastal salt grass, and three Brazilian pepper tree individuals.

7

POND 20 ISOLATED WATERS

7.1

Regulatory Basis

Pond 20 is not considered WUS, based on the following. Great Ecology considered the definitions for
isolated intrastate waters and man-induced wetlands when making the jurisdictional determination
for wetland and non-wetland waters based on the field survey conducted. A complete discussion of
these issues is offered in the attached Regulatory Analysis for Bermed Area Features memorandum
(APPENDIX F), and a brief summary is included here.
Isolated wetland and non-wetland waters may be exempt from USACE jurisdiction under the CWA as
interpreted by the U.S. Supreme Court’s ruling for Rapanos v. United States 547 U.S. 715 (2006).
Specifically,

the USACE does not have jurisdiction over wetlands and non-wetland waters that do

not have a hydrological or otherwise significant nexus (SNX) to, and are not adjacent to a traditional
“navigable waters of the U.S.” (TNW), and do not exhibit any other interstate commerce connection.
Subsequent judicial interpretations of the Supreme Court’s Rapanos have distinguished between
non-wetland waters and wetlands in the context of adjacency and concluded that
non-wetland waters adjacent to WUS can only be WUS where a hydrological connection or otherwise
SNX to a TNW exists.
7.2

Isolated Intrastate Waters Identified Onsite

Great Ecology identified twelve isolated intrastate water features located within Pond 20. Two
features are perennial open waters, and ten are intermittently flooded waters. Pond 20 is
hydrologically isolated from surrounding surface waters. The height and extent of the berm that
surrounds Pond 20 prevents the flow of surface water between the Otay River, Otay River Tributary,
and Nestor Creek, all located outside of Pond 20, and the surface water features located within Pond
20 (TABLE 2). Water only enters Pond 20 via precipitation and surface storm water flows from Palm
Avenue, which lines the southernmost border (FIGURE 2). Great Ecology staff observed two
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stormwater conveyances that funnel street-level water from Palm Avenue into Pond 20, and
evidence of surface sheet flow from the street into Pond 20 (APPENDIX E). Palm Avenue is at an
elevation of 14.43 feet MLLW and the average elevation of Pond 20 is 9.05 feet MLLW. Palm
Avenue is therefore approximately 5.38 feet MLLW above the grade of Pond 20 and thus no surface
water can flow from Pond 20 onto the street. Additionally, Great Ecology did not observe any
fluctuations in the water level of the perennial pools with the tides, indicating that there is likely no
subterranean connection between the tidal flows and the perennial pools within Pond 20. Great
Ecology therefore determined standing water within the features located in Pond 20 is due only to
the collection of rainwater and from sheet flow from Palm Avenue during storm events, not from the
flow of surface water or groundwater into Pond 20 from surrounding WUS. These are non-wetland
features; there exist no wetlands within Pond 20. Accordingly, although arguably adjacent to the Otay
River and Nestor Creek, they are only jurisdictional if they have a hydrologic or otherwise SNX to
these waterways,
These perennial open waters and intermittently flooded depressions are discussed in depth below.
Open Waters 3 and 4 (Map 8A)
Open Waters 3 and 4 are semi-permanently flooded borrow areas encrusted with salt located wholly
within Pond 20, which is completely enclosed by a berm that obstructs the flow of water. These
borrow areas surface water levels are driven entirely by precipitation and evaporation regimes.
Seasonally and during drought conditions, the borrow areas may be intermittently exposed with an
unconsolidated mud bottom. The borrow areas receive water exclusively from rain events and from
stormwater run-off entering Pond 20 via sheet water flows and from two stormwater downspouts
from Palm Avenue into the site along its southernmost boundary. Once collected, water remains in
the borrow areas due to low-permeability soil.
The berm surrounding Pond 20 inhibits the flow of surface water between Open Waters 3 and 4 and
surrounding WUS features. In addition, multiple observations conducted over the multi-day
delineation effort demonstrated that the surface water level of the interior of Pond 20 does not
fluctuate with the tides, indicating that Pond 20 is isolated from any groundwater connections to the
tidal features outside the berms. Because the borrow areas are located completely within the berm
they are not hydrologically connected to, nor do they possess a SNX connection with, the Otay River,
its tributary, nor Nestor Creek; thus, they are not jurisdictional (see APPENDIX F for a detailed
regulatory analysis employed to support this determination).
Depressions 1 to 10 (Map 8A and 8B)
Depressions 1 through 10 are intermittently flooded depressional water features located within Pond
20. These depressions showed an OHWM due to the regular collection of rainwater and stormwater
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inputs from Palm Avenue. Great Ecology identified positive wetland hydrology indicators within the
depressions. Several depressions were flooded at the time of the delineation. The sample
depressions had a water table measured at 11 inches, and saturation present at 10 inches. No
positive indicators for hydrophytic vegetation were observed. The isolated depressions were
predominately unvegetated with mats of slenderleaf iceplant (Arid West indicator status FACU)
established along the edges. Soils within these depressions appear to be a predominantly sandy clay
loam and did not exhibit hydric soil features despite the landscape position and hydrology of these
features. Soil tests obtained after the wetland delineation indicated a moderately high pH ranging
from 8.1 to 8.3, and high soil salinity ranging from 16 to 35 microSiemens (μS) at sample points
located within representative depressional features. Alkaline soils with pH greater than 7.9 may
inhibit the formation of redox features within the soil matrix. These soils reflect the moderately
alkaline soil conditions listed as a problematic soil type in the Arid West Regional Supplement
(USACE 2008). Great Ecology used this guidance to make a determination regarding the hydric
nature of the soils. Given the soils do not support hydrophytic vegetation and therefore only exhibit
one positive wetland indicator for hydrology, Great Ecology determined the soils are not hydric within
these features (see Section 4.4 for a discussion of this determination).
Great Ecology determined the intermittently flooded depressions are not wetlands. The presence of
an OHWM indicates these features are non-wetland waters. These intermittently flooded depressions
are hydrologically isolated from jurisdictional features outside the berm, with no flow of surface water
nor groundwater between the depressions and the outer WUS features. Because the features are not
wetlands and lack a hydrological connection or SNX to the nearby waterways, they are not
jurisdictional. (see APPENDIX F for a detailed regulatory analysis employed to support this
determination).

8

USACE JURISDICTIONAL DELINEATION

Great Ecology delineated 1.16 acres of wetland WUS and 0.37 acres of non-wetland waters that are
considered jurisdictional under Section 404 of the CWA in Nestor Creek and the Otay River tributary.
The extents of these wetland and non-wetland water features are depicted in APPENDIX A. These
features are located exclusively within the Nestor Creek and Otay River Tributary areas and all are
hydrologically connected to the Otay River Tributary or Nestor Creek and San Diego Bay. All identified
wetland and non-wetland water features are therefore either defined as traditional “navigable waters
of the U.S.” (TNW) or are tributary to a TNW and therefore meet the definition of jurisdictional
wetland waters and non-wetland waters under Section 404 of the CWA. Great Ecology did not
delineation any wetland or non-wetland WUS within Pond 20.
Great Ecology identified and classified each jurisdictional wetland and non-wetland water by wetland
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type using the National Wetlands Classification Standard utilized by the USFWS (FGDC 2013) and
adapted from Cowardin et al. (1979). Great Ecology confirmed the presence of two estuarine
intertidal persistent emergent wetlands, irregularly flooded (Wetlands 2 and 4; E2EM1P), four
estuarine intertidal persistent emergent wetland, regularly flooded (Wetlands 3, 5, 6, and 7;
E2EM1N), one persistent, semi-permanently flooded, freshwater marsh (Wetlands 1; PEM1F), two
open water riverine systems with tidal influence and a unconsolidated bottom (Open Water 1 and 2;
R1UB3), and one palustrine, intermittently flooded drainage feature with an unconsolidated mud
bottom (Drainage Feature 1, PUB3J). It is Great Ecology’s opinion that these features should be
classified jurisdictional. However, only the USACE can make the final determination of the
jurisdictional status of wetlands or water bodies and on the need for permitting and compensatory
mitigation.
The conclusions of this delineation are based on conditions observed at the time of the field
delineation surveys conducted on January 31 through February 6, 2017.
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TABLE 8 below summarizes the potential jurisdictional determination for each site feature.
TABLE 8: POTENTIAL JURISDICTIONAL DETERMINATION FOR ONSITE WATER FEATURES
Site Feature

Great Ecology-Designated Cowardin
Wetland Classification

Otay River Tributary
Wetland 1
PEM1F
Wetland 2
E2EM1P
Nestor Creek
Wetland 3
E2EM1N
Wetland 4
E2EM1P
Wetland 5
E2EM1N
Wetland 6
E2EM1N
Wetland 7
E2EM1N
Otay River Tributary
Drainage Feature 1 PUB3J
Open Water 1
R1UB3
Nestor Creek
Open Water 2
R1UB3
Interior Pond 20
Open Water 3
Open Water 4
Borrow Areas (Interior Pond 20)
Depression 1
Depression 2
Depression 3
Depression 4
Depression 5
Depression 6
Depression 7
Depression 8
Depression 9
Depression 10
Wetland Waters of the U.S. Total Area
Non-Wetland Waters of the U.S. Total Area
Non-Wetland Intrastate Isolated Waters Total Area
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Jurisdictional Determination

Estimated
Area (acres)

Wetland Water of the U.S.
Wetland Water of the U.S.

0.0086
0.8977

Wetland Water of the U.S.
Wetland Water of the U.S.
Wetland Water of the U.S.
Wetland Water of the U.S.
Wetland Water of the U.S.

0.0025
0.2285
0.0055
0.0158
0.0027

Non-Wetland Water of the U.S.
Non-Wetland Water of the U.S.

0.0303
0.2019

Non-Wetland Water of the U.S.

0.1369

Non-Jurisdictional
Non-Jurisdictional

1.917
5.436

Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional
Non-Jurisdictional

0.0982
0.1272
0.1779
0.2384
0.3975
0.3129
0.1406
0.0045
0.0045
0.0462
1.16
0.37
8.90
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REGISTER No.:
PUBLISHED:
SURVEYOR:
LOCALE:

T-365
1852
A. M. HARRISON
TIJUANA ESTUARY,
SOUTHERN PART OF SAN DIEGO BAY
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Figure 29. T-365 (full extent).
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Site

S A N D I E G O B AY

TIJUANA ESTUARY

Figure 30. Coastal features digitized from T-365, overlaid on modern aerial photography (USDA 2005), at same scale as facing T-sheet.
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FIGURE 2: 1870 BLM U.S. LAND OFFICE MAP
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W

Landform (hillslope, terrace, etc.):

Local relief (concave, convex, none): Concave

Applicant/Owner:

Subregion (LRR):C

Hillslope
- Mediterranean California

Soil Map Unit Name: GoA

Lat:32.588875

Sampling Date:

Sampling Point: T1.1

Slope (%): 1

Long:-117.097318

- Grangeville fine sandy loam, 0 to 2 percent slopes

1-31-2017

Datum: NAD

1983

NWI classification: E2USPh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample site located on moderate slope.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

50.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

%

1.Mesembryanthemum

nodiflorum

Yes
Yes
No

50
25
5

2.Spergularia

rubra
3.Ambrosia psilostachya

FACU

x2=
x3=

25
55

x4=

UPL species

x5=

Column Totals:

80

(A)

FACU species

Herb Stratum

Multiply by:
x1=

0
0
75
220
0
295

Prevalence Index = B/A =

FACU

3.69

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

80

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

FAC

20

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Living vegetation community entirely herbaceous, standing dead Baccharis spp. individuals present.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T1.1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-7
7-16

Redox Features
Color (moist)
%
Type 1

%

10YR 4/2
10YR 2/2

85
100

7.5YR 5/8

15

C

Texture 3

Loc 2

M

Remarks

2" of sparse CS between 4-6"

Sand
Loamy Sand

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Observed sparse coated sand grain redox features between 4-6 inches of the soil profile, but not sufficient to support hydric
soil determination.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No inundation visible on aerial imagery.
Remarks: Sample

site located at toe of berm where terrain shifts from steep to flat; small amount of surface soil cracks on slope, but
no evidence of water ponding so not considered a hydrology indicator. No wetland hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T1.2

Local relief (concave, convex, none): None

- Mediterranean California

Soil Map Unit Name:

Sampling Date:1-31-2017

Lat:

32.588862

Long:

GoA - Grangeville fine sandy loam, 0 to 2 percent slopes

Slope (%):0

-117.097417

Datum:

NAD 1983

NWI classification: E2USPh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on a dry area next to standing surface water at a similar elevation within a localized
landscape depression.
VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

0.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

Total Cover:

%

Herb Stratum
1.Mesembryanthemum

Yes

80

nodiflorum

FACU

80

x4=

UPL species

x5=

Column Totals:

80

(A)

2.
3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

0
0
0
320
0
320
4.00

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

80

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

20

%

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Relatively thick monotypic herbaceous layer of an upland species observed. No hydrophytic vegetation observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T1.2

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-10
10-20

Redox Features
Color (moist)
%
Type 1

%

10YR 3/1
GLEY1 3/N

65
85

7.5YR 5/8
7.5YR 2.5/3

35
15

C
C

Texture 3

Loc 2

M
PL

Sand

Remarks

Redox form is coated sand grain

Clay

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Soils are very saturated; west side of sample soil pit exhibits largely clay soils, east side exhibits mostly sand soils,
indicative of fill material.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

15

Saturation Present?
Depth (inches):
7
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Evidence of some salt precipitate deposition at sample location in aerial imagery.
Remarks: Sample

point located next to a standing water feature during an atypical storm season, evidence of surface water ponding
but water has since evaporated and infiltrated from this particular location.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T1.3

Local relief (concave, convex, none):

Upland
- Mediterranean California

Soil Map Unit Name: GoA

Sampling Date:1-31-2017

Lat:

32.588918

Long:

- Grangeville fine sandy loam, 0 to 2 percent slopes

Slope (%): 0

None
-117.097554

Datum:

NAD 1983

NWI classification: E2SSPh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on upland area adjacent to depression at toe of berm on east side of Site.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.Cylindropuntia

prolifera

No

40

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

FACU

0.0

Total % Cover of:

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Total Cover:

40

%

1.Mesembryanthemum

UPL species

crystallinum

Yes
No
No

60
5
5

2.Erodium

botrys
3.Hirschfeldia incana

FACU

(A/B)

Prevalence Index worksheet:

2.

Herb Stratum

%

Column Totals:

105
5
110

x5=
(A)

0
0
0
420
25
445

Prevalence Index = B/A =

Not Listed

4.05

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

70

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

FACU

20

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Standing dead Baccharis pilularis and Hirschfeldia incana present in shrub layer, also scattered live B. pilularis individuals,
though none occurred in our sample plot.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T1.3

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-17

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 4/3

100

Texture 3

Loc 2

Remarks

Sand

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery.
Remarks: No

hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T2.1

Local relief (concave, convex, none): Concave

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:1-31-2017

Lat:

32.587237

Long:

GoA - Grangeville fine sandy loam, 0 to 2 percent slopes

Slope (%): 2

-117.097331

Datum: NAD

1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on upland berm slope right before topographical transition to depression.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

50.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

%

1.Mesembryanthemum

nodiflorum

Yes
Yes
No

50
35
5

2.Spergularia

rubra
3.Ambrosia psilostachya

FACU

x2=
x3=

35
55

x4=

UPL species

x5=

Column Totals:

90

(A)

FACU species

Herb Stratum

Multiply by:
x1=

0
0
105
220
0
325

Prevalence Index = B/A =

FACU

3.61

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

90

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

FAC

10

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Living vegetation made up of sprouting upland vegetation. In this community but outside of sample plot we observed live
Cylindropuntia prolifera individuals sparsely distributed near top of berm. Also observed dead standing Baccharis pilularis
in the shrub layer, and dead Mesembryanthemum crystallinum in the herb layer.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T2.1

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-12
12-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

7.5YR 3/3
10YR 4/3

100
90

Texture 3

Loc 2

Remarks

Loamy sand

7.5YR 5/8

10

Loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed at sample location in aerial imagery.
Remarks: Observed

surface features indicating water flows across surface in storm events. No wetland hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T2.2

Local relief (concave, convex, none):

Depression
- Mediterranean California

Soil Map Unit Name:

Sampling Date:1-31-2017

Lat:

32.587239

Long:

GoA - Grangeville fine sandy loam, 0 to 2 percent slopes

Slope (%): 0

None
-117.097476

Datum:

NAD 1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in a topographical depression at the toe of the berm slope on the east side of the Site.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

FACU species

%

Herb Stratum

UPL species

1.Spergularia

rubra
2.Mesembryanthemum nodiflorum
3.Ambrosia psilostachya
4.Bromus diandrus
5.Sarcocornia pacifica
6.Medicago polymorpha

Yes
Yes
Yes
No
No
No

25
20
10
7
5
1

FAC

Column Totals:

Multiply by:

5

x1=
x2=

25
31
7
68

x3=
x4=
x5=
(A)

5
0
75
124
35
239

(B)

FACU

Prevalence Index = B/A =

FACU
Not Listed

3.51

Hydrophytic Vegetation Indicators:

OBL

Dominance Test is >50%

FACU

Prevalence Index is 3.01
Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

7.
8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

68

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

33.3

32

%

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Patchy distribution of herbaceous species. Observed dead standing unidentified species in herb layer.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T2.2

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-11
11-19

Redox Features
Color (moist)
%
Type 1

%

10YR 3/1
10YR 3/2

100
90

Texture 3

Loc 2

Remarks

Silty clay loam

5YR 3/4

10

C

M

Loamy sand

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed. Soil pH measured at 8.1 (2/6/2017 at 10:45) and soil salinity measured at 16-20 microS
(2/9/2017 at 15:00), may have inhibited the development of redox deposits given hydrological conditions.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

6

Saturation Present?
Depth (inches):
5
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No standing water observed in aerial imagery.
Remarks: Sample

point located in topographical depression, surrounding area dry at the time of sampling but soil surface shows
evidence of recent inundation. Observed some silt present on dead standing vegetation.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point: T2.3

Local relief (concave, convex, none):

Upland
- Mediterranean California

Soil Map Unit Name:

Sampling Date:1-31-2017

Lat:

32.587247

Long:

GoA - Grangeville fine sandy loam, 0 to 2 percent slopes

Slope (%): 0

None
-117.09765

Datum:

NAD 1983

NWI classification: E2SSPh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on upland area to the west of the depressional area at the toe of the berm slope.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

33.3

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

%

1.Mesembryanthemum

crystallinum

Yes
Yes
Yes
No
No

30
30
20
5
2

2.Spergularia

rubra
3.Mesembryanthemum nodiflorum
4.Erodium botrys
5.Medicago polymorpha

FACU

x2=
x3=

30
57

x4=

UPL species

x5=

Column Totals:

87

(A)

FACU species

Herb Stratum

Multiply by:
x1=

0
0
90
228
0
318

Prevalence Index = B/A =

FACU
FACU

3.66

Hydrophytic Vegetation Indicators:
Dominance Test is >50%

FACU

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

87

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

20

%

(B)

FAC

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Sample point located in the transition to the upland community characterizing the bulk of the pond area of the site.
Observed disturbed coastal sage scrub communities outside of sample plot that included Baccharis pilularis, B. salicifolia,
Cylindropuntia prolifera, and Isocoma menziesii No hydrophytic vegetation present at sample location.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T2.3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 4/1

100

Texture 3

Loc 2

Remarks

Loamy sand

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery.
Remarks: No

hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T2.4

Local relief (concave, convex, none):

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.587527

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%): 35

Concave
-117.105223

Datum:

NAD 1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on steep, west-facing slope of berm on west side of Site.

VEGETATION
Tree Stratum

(Use scientific names.)

Absolute
% Cover

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
Sapling/Shrub Stratum

%

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

0

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.

UPL species

x5=

Column Totals:

(A)

2.
3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

0
0
0
0
0
0

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)
%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

100 %

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

No vegetation present.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T2.4

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

Texture 3

Loc 2

Remarks

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Observed marine shell deposition on surface of berm indicating placement of fill material. Unable to dig a soil pit at this
location given the high degree of soil compaction and steepness of slope.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery at this location.
Remarks: No

hydrology indicators observed. Sampling site located on a steep slope. Surface soil cracks are present alongside
evidence of erosion patterns, indicating flow of large volume of surface over this location during storm events.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T2.5

Local relief (concave, convex, none):

Floodplain
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.587534

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%): 0

None
-117.105273

Datum:

NAD 1983

NWI classification: E2SBMx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in floodplain of tidally-influenced Otay River tributary on western side of Site.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.Batis

maritima

Yes

30

Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

OBL

100.0 %

Prevalence Index worksheet:
Total % Cover of:

2.

Multiply by:

170
5

x1=

3.

OBL species

4.

FACW species

5.

FAC species

x3=

FACU species

x4=

Total Cover:

30

%

Herb Stratum
1.Sarcocornia

pacifica
2.Frankenia salina
3.Limonium californicum

Yes
Yes
No

110
30
5

OBL

(A/B)

x2=

UPL species

x5=

Column Totals:

(A)

175

170
10
0
0
0
180

Prevalence Index = B/A =

FACW

1.03

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

145 %
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

OBL

0

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Very thick herbaceous and shrub salt marsh community

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T2.5

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 4/1

60

10YR 3/6

40

C

Texture 3

Loc 2

M

Clay

Remarks

Root material present at 0-2 in.

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Strong salt smell when excavating soil pit.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

12

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Tidal gauge data at NOAA Station 9410170 at sample time was approximately 1.86 ft, a local minimum for the day.
Remarks: No

evidence of soil saturation but clay texture may inhibit degree of saturation.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T3.1

Local relief (concave, convex, none):

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.586249

Long:

LG-W - Lagoon water

Slope (%):3

Concave
-117.097531

Datum:

NAD 1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located on west-facing berm slope on east side of Site.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

0.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

%

1.Mesembryanthemum

crystallinum

Yes
Yes
No

40
10
5

2.Erodium

botrys
3.Spergularia rubra

FACU

x2=
x3=

5
50

x4=

UPL species

x5=

Column Totals:

55

(A)

FACU species

Herb Stratum

Multiply by:
x1=

0
0
15
200
0
215

Prevalence Index = B/A =

FAC

3.91

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

55

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

FACU

40

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Sample site representative of patchy distribution of herbaceous upland vegetation on inner berm slope.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T3.1

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

0-9
9-10

10YR 3/2
10YR 4/2

100
95

10-20

10YR 2/2

100

Texture 3

Loc 2

Remarks

Loamy Sand

7.5YR 5/8

5

C

M

Loamy Sand

Coated sand grains redox type

Silty clay

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery.
Remarks: No

hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T3.2

Local relief (concave, convex, none):

Low-elevation terrace
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.586248

Long:

LG-W - Lagoon water

Slope (%): 0

None
-117.097592

Datum: NAD

1983

NWI classification: E2USNh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in a topographical depression at the toe of the berm slope that may serve as a
floodplain for surface water that pools at an adjacent depression.
VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

0.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

Total Cover:

%

Herb Stratum
1.Mesembryanthemum

nodiflorum
2.Mesembryanthemum crystallinum

Yes
No

95
1

FACU

96

x4=

UPL species

x5=

Column Totals:

96

(A)

0
0
0
384
0
384

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

4.00

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

96

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

4

%

(B)

FACU

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

No hydrophytic vegetation community indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T3.2

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-10
10-14

10YR 3/1

10-20

10YR 2/2

Redox Features
Color (moist)
%
Type 1

%

100

Texture 3

Loc 2

Remarks

Sandy loam
Sandy clay loam

100

Lumber detritus obscuring layer

Clay loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Soil profile is not entirely stratified based on texture, and lumber debris is present as a layer at this sample point. These
conditions stem from historic fill placement. Soil pH measured at 8.3 (2/6/2017 at 11:00) and soil salinity measured at
30-35 microS (2/9/2017 at 15:15), may have inhibited the development of redox deposits given hydrological conditions.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

11

Saturation Present?
Depth (inches):
10
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery.
Remarks: Sample

site located near toe of slope, surface soil and vegetation evidence for recent inundation at sample location.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T3.3

Local relief (concave, convex, none):

Upland
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.58623

Long:

LG-W - Lagoon water

Slope (%): 0

None
-117.097682

Datum:

NAD 1983

NWI classification: E2USNh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point located in upland area adjacent to topographical depression at toe of berm.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

4

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

25.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

%

1.Mesembryanthemum

Yes
Yes
Yes
Yes

30
5
2
1

nodiflorum

2.Spergularia

rubra
3.Erodium botrys
4.Mesembryanthemum crystallinum

FACU

x2=
x3=

5
33

x4=

UPL species

x5=

Column Totals:

38

(A)

FACU species

Herb Stratum

Multiply by:
x1=

0
0
15
132
0
147

Prevalence Index = B/A =

FACU
FACU

3.87

Hydrophytic Vegetation Indicators:

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

38

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

60

%

(B)

FAC

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

No hydrophytic vegetation community indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T3.3

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-10
10-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 4/1
10YR 3/1

100
99

Texture 3

Loc 2

Remarks

Sand

7.5YR 3/4

1

C

M

Loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial imagery.
Remarks:

No hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T3.4

Local relief (concave, convex, none):

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.585807

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%):12.5

Concave
-117.10436

Datum:

NAD 1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample site is located on an unvegetated upland constructed slope along berm on west side of Site.

VEGETATION
Tree Stratum

(Use scientific names.)

Absolute
% Cover

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
Sapling/Shrub Stratum

%

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

0

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.

UPL species

x5=

Column Totals:

(A)

2.
3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

0
0
0
0
0
0

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)
%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

100 %

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Sample location is unvegetated. No hydrophytic vegetation community indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T3.4

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

Texture 3

Loc 2

Remarks

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Unable to dig a sample pit due to the degree of soil compaction at this location. Observed marine invertebrate shells and
debris on soil surface along berm, stemming from berm having been constructed with marine dredge material.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

No surface water observed in aerial photos
Remarks:

Surface soil cracks observed, but give the sample site elevation and slope we determined that cracks were due to water and
wind erosion. No hydrology indicators observed.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T3.5

Local relief (concave, convex, none):

Floodplain
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.5858

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%): 0

None
-117.104395

Datum:

NAD 1983

NWI classification: E2SBMx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample site is located on vegetated slope next to the tidally-influenced Otay River tributary located on the
west side of the Site.
VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.Batis

maritima

Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

15

OBL

100.0 %

Prevalence Index worksheet:
Total % Cover of:

2.

Multiply by:

205
5

x1=

3.

OBL species

4.

FACW species

5.

FAC species

x3=

FACU species

x4=

Total Cover:

15

%

Herb Stratum
1.Sarcocornia

pacifica
2.Distichlis littoralis
3.Frankenia salina
4.Limonium californicum

Yes
Yes
Yes
No

110
60
20
5

OBL

(A/B)

x2=

UPL species

x5=

Column Totals:

(A)

210

205
10
0
0
0
215

Prevalence Index = B/A =

OBL
FACW

1.02

Hydrophytic Vegetation Indicators:

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

195 %
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

0

%

(B)

OBL

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Very thick salt marsh vegetation present.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T3.5

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-20

Redox Features
Color (moist)
%
Type 1

%

10YR 4/1

65

10R 3/6

35

C

Texture 3

Loc 2

M

Remarks

Clay

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Sample pit located next to tidal channel in salt marsh community.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Tidal height measured at NOAA Station 9410170 at time of sample was recorded and verified at approximately 2.25 ft
Remarks: Sample

pit located in immediate flooplain of tidal channel on west side of site. Sample was taken at low-to-mid tide, which
may explain lack of water table observed in sample pit. At high tide we would expect a high water table and soil saturation
near surface. Additionally, clay soils will inhibit soil saturation.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:T4.1

Local relief (concave, convex, none):

Localized depression
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.584132

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%): 0

Convex
-117.104186

Datum:

NAD 1986

NWI classification: E2SBMx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in a freshwater wetland located at the mouth of the MS4 conveyance at the
southwest corner of the Site. Vegetation was recently cleared for stormwater management.
VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

100.0 %

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

60

x1=

3.

OBL species

4.

FACW species

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.Typha

(A/B)

latifolia

Yes

60

OBL

x2=

UPL species

x5=

Column Totals:

(A)

2.

60

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

60
0
0
0
0
60
1.00

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

60

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

40

%

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Large arroyo willow (Salix lasiolepis) was removed for stormwater management within the sample location vegetation
assessment plot. T. latifolia was cut and is beginning to resprout.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T4.1

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-6

Redox Features
Color (moist)
%
Type 1

%

10YR 2/1

Texture 3

Loc 2

Remarks

100

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Surface water and high water table prevented the collection of a high-integrity soil sample. Other hydric soil indicators
observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

2
0

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Vegetation obscuring ground view in aerial imagery, unable to determine if surface water is present.
Remarks: Hydrology

indicators present. Area located at mouth of of MS4 conveyance, water source attributed to this and other
stormwater inputs from Palm Avenue.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S20

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.): Floodplain
Subregion (LRR):C

Sampling Point:T4.2

Local relief (concave, convex, none):

- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.584108

Long:

HuC - Huerhuero-Urban land complex, 2 to 9 percent slopes

Slope (%): 0

None
-117.104242

Datum:

NAD 1983

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in the floodplain area adjacent to the stormwater-fed wetland and the southwest site
boundary. Large felled willow tree has been placed on top of standing vegetation, obscuring vegetation cover assessments.
VEGETATION
Tree Stratum
1.Fraxinus

Absolute
% Cover

(Use scientific names.)

pennsylvanica

Dominant Indicator
Species? Status

5

FACW

2.
3.
4.
Total Cover:
Sapling/Shrub Stratum
1.Salix

lasiolepis
communis
3.Fraxinus pennsylvanica

5

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Yes
No
No

70
10
5

2.Ricinus

Dominance Test worksheet:

FACW

Total % Cover of:

Multiply by:
x1=

OBL species

4.

FACW species

80

x2=

5.

FAC species

x3=

FACU species

Total Cover:

85

%

Herb Stratum
1.

(A/B)

Prevalence Index worksheet:

FACU
FACW

100.0 %

10

x4=

UPL species

x5=

Column Totals:

90

(A)

2.
3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

0
160
0
40
0
200
2.22

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)
%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

0

%

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Thick layer of duff present, no herbaceous layer observed. Much of the observed litter may have been placed from
vegetation removal activities elsewhere on site. One individual plant, a large, mature arroyo willow (Salix lasiolepis), was
felled and placed on top of standing live vegetation in the habitat covered at this sample location prior to the delineation
effort. This individual likely accounted for 60-70% of tree stratum cover when it stood.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: T4.2

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-20

Redox Features
Color (moist)
%
Type 1

%

10YR 3/2

100

Texture 3

Loc 2

Remarks

Loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Surface water not observed in aerial imagery at this location.
Remarks: Downed

willow was placed on top of existing standing and dead vegetation, confusing the interpretation of vegetation
debris distribution. However, the sample location is located near a stormwater input area and in separate site assessments the
area has been observed to be inundated during significant storm events.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:N1

Local relief (concave, convex, none):

Floodplain
- Mediterranean California

Soil Map Unit Name: LG-W

Sampling Date:2-1-2017

Lat:

32.586336

Long:

- Lagoon water

Slope (%): 0

None
-117.097239

Datum:

NAD 1983

NWI classification: E2SBNx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Yes

No

Remarks:

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located on the Nestor Creek floodplain on the east side of the Site, to the immediate east of
the eastern berm.
VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

100.0 %

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

110

x1=

3.

OBL species

4.

FACW species

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.Frankenia

salina
2.Sarcocornia pacifica
3.Schoenoplectus californicus

Yes
No
No

100
5
5

OBL

x2=

UPL species

x5=

Column Totals:

(A)

110

110
0
0
0
0
110

Prevalence Index = B/A =

OBL

1.00

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

110 %
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

OBL

0

%

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Thick community of hydrophytic vegetation and include both typical salt marsh and freshwater marsh species. Nestor
Creek is freshwater but is tidally influenced due to its proximity to the Otay River mouth and San Diego Bay. In addition,
site history as a salt evaporator pond may have caused high salt concentrations in the soil.

US Army Corps of Engineers
Arid West - Version 11-1-2006

Sampling Point: N1

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-20

Redox Features
Color (moist)
%
Type 1

%

10YR 3/1

70

7.5YR 3/4

30

C

Texture 3

Loc 2

M

Sandy loam

Remarks

Roots present at 0-3 inches

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Top three inches of soil profile support high rhizome density. Hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

9

Saturation Present?
Depth (inches):
1
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Remarks: Sample

point is located in Nestor Creek floodplain. Drift deposits notes at higher elevations, suggesting high water flows
through the channel and floodplain during storm events.
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:N2

Local relief (concave, convex, none):

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.586335

Long:

HrC - Huerhuero loam, 2 to 9 percent slopes

Slope (%): 3

Concave
-117.097211

Datum:

NAD 1983

NWI classification: E2SBNx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located on the upland west-facing slope east of Nestor Creek.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.Ricinus

communis

No

10

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

FACU

Total % Cover of:

3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

10

FACU species

%

1.Ambrosia

psilostachya
2.Festuca spp.*
3.Rumex crispus
4.Limonium californicum
5.Mesembryanthemum crystallinum

Yes
Yes
No
No
No

45
25
10
5
5

FACU

%

(A/B)

Prevalence Index worksheet:

2.

Herb Stratum

0.0

Multiply by:
x1=

5
10
85

x2=
x3=
x4=

UPL species

x5=

Column Totals:

(A)

100

0
10
30
340
0
380

Prevalence Index = B/A =

FAC
FACW

3.80

Hydrophytic Vegetation Indicators:
Dominance Test is >50%

FACU

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

90

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

10

%

(B)

FACU

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Sample point located just above transition between salt marsh and upland community. Rumex crispus was only observed
near the boundary between the salt marsh and upland communities, and not further up the slope.
*Two unknown grass species observed in juvenile stage, leaf blades resemble Festuca spp. We combined here and used
FACU designation given its occurrence in an upland plant community, its growth pattern on the landscape, and that the
majority of Festuca spp. known to occur in the Arid West are designated as such.
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Sampling Point: N2

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 3/2

Texture 3

Loc 2

Remarks

100

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

hydrology indicators observed.
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: Wetlands

City/County:San

Restoration of Salt Pond 20

Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner: San

Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, B. Felten
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Sampling Point:N3

Local relief (concave, convex, none):

Creek
- Mediterranean California

Soil Map Unit Name:

Sampling Date:2-1-2017

Lat:

32.586403

Long:

LG-W - Lagoon water

Slope (%): 0

None
-117.097251

Datum:

NAD 1983

NWI classification: E2SBNx

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported estuary wetland habitat but was filled and bermed in the 1870s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during an above-average rainy season following 5+ years of
severe drought. Sample point is located in the freshwater marsh habitat within the Nestor Creek channel.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

100.0 %

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

85

x1=

3.

OBL species

4.

FACW species

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.Schoenoplectus

californicus

Yes

85

OBL

x2=

UPL species

x5=

Column Totals:

(A)

2.

85

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

85
0
0
0
0
85
1.00

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

85

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

15

%

(B)

%

% Cover of Biotic Crust

0

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Vegetation is contained entirely within Nestor Creek channel OHWM limits. Floodplain is characterized with salt marsh
vegetation sampled at Point N1.

US Army Corps of Engineers
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Sampling Point: N3

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-20

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 3/2

Texture 3

Loc 2

Remarks

100

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Sample point is located within Nestor Creek and is inundated with ~1 foot of standing water. Unable to collect a soil
sample. We observed 1cm of muck on the surface of the sediment within the channel. We assume hydric soils are present
given the presence of hydrophytic vegetation within a perennial freshwater stream channel.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

12

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Water consistently observed in stream channel at this location across several years of aerial photos queried on Google Earth.
Remarks: Surface

water is contained within the Nestor Creek channel.

US Army Corps of Engineers
Arid West - Version 11-1-2006
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PHOTO 1: TRANSECT 1, SAMPLE POINTS T1.1 TO T1.3 (FACING SOUTHWEST)

T1.3

T1.2

T1.1
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APRIL 2017

PHOTO 2: TRANSECT 2, SAMPLE POINTS T2.1 TO T2.3 (FACING WEST)

T2.3

T2.2

T2.1
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PHOTO 3: TRANSECT 2, SAMPLE POINTS T2.4 TO T2.5 (FACING SOUTHWEST)

T2.4

PHOTO 4: TRANSECT 3, SAMPLE POINTS T3.1 TO T3.3

Not pictured
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T2.5

PHOTO 5: TRANSECT 3, SAMPLE POINTS T3.4 TO T3.5 (FACING SOUTH)

T3.4
T3.5
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PHOTO 6: TRANSECT 4, SAMPLE POINTS T4.1 TO T4.2 (FACING SOUTH-SOUTHWEST)

T4.2
T4.1
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PHOTO 7: NESTOR CREEK, SAMPLE POINTS N1 TO N3 (FACING NORTH)

N3

N2

N1
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PHOTO 8: MS4 DRAINAGE AND DISTURBED FRESHWATER MARSH, OTAY RIVER TRIBUTARY AREA
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PHOTO 9: STORMWATER CONVEYANCE #1 ENTERING BERMED AREA FROM PALM AVENUE
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PHOTO 10: STORMWATER CONVEYANCE #2 ENTERING BERMED AREA FROM PALM AVENUE
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PHOTO 11: EROSIONAL GULLY CAUSED BY STORMWATER ENTERING BERMED AREA THROUGH BREAK IN
WATTLES
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PHOTO 12: DENSELY PACKED CLAY SOIL UNDERLYING UNVEGETATED SALT FLATS ADJACENT TO POOLS IN
BERMED AREA
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MEMORANDUM
T O:

Robert Revo Smith, Jr., P.E., M. ASCE
Senior Project Manager, Regulatory Division
U.S. Army Corps of Engineers

FROM:

Mark S. Laska, Ph.D.
Principal and Project Manager
Great Ecology

CC:

Eileen Maher
Brent Eastty
Planning & Green Port
Port of San Diego

DATE:

December 4, 2017

PROJECT:

South San Diego Bay Wetland Mitigation Bank

SUBJECT:

Regulatory Analysis for interior Pond 20 Features

BACKGROUND
The Port of San Diego (Port) seeks to develop a wetland mitigation bank on an 83.5 acre parcel in
South San Diego Bay known as Pond 20 (Site). In support of that project, a wetland delineation was
conducted by Great Ecology on the Site in February 2017, and a delineation report was submitted to
the U.S. Army Corps of Engineers (USACE) Los Angeles District Office in April 2017. USACE Senior
Project Manager Robert Smith, P.E., M. ASCE submitted comments on the delineation report to the
Port on June 22, 2017, and the comments were discussed during a phone meeting that took place on
August 3, 2017 between Robert Smith, Eileen Maher and Brent Eastty (Port), and Marlene TynerValencourt (Great Ecology). USACE comments were largely focused on its jurisdiction over ponds
located within the interior of Pond 20 (FIGURE 1). Notwithstanding the conclusion in the delineation
report that these ponds are isolated intrastate waters, the USACE expressed its initial opinion that
portions of the interior of Pond 20 may be jurisdictional under the Rivers and Harbors Act of 1899
(RHA) and under the Clean Water Act (CWA).
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In response to USACE’s written comments and the topics discussed during the August 3 phone
meeting, Great Ecology has developed this memorandum to address whether the non-wetland ponds
within the interior of Pond 20 are waters of the U.S. pursuant to the RHA and the CWA. This
memorandum does not address the jurisdictional status of any features outside of the Pond 20 berm.
This memorandum is intended to support USACE's approved jurisdictional determination for the Port
of San Diego's Pond 20 mitigation bank project. The memorandum should be read in conjunction with
Great Ecology's 2017 jurisdictional delineation report and all other material facts and evidence
required to perform the determination.
This memorandum reviews the relevant laws and agency guidance, applies them to site conditions at
Pond 20, and draws objective conclusions regarding agency jurisdiction.

SUMMARY
There are no waters of the U.S., or navigable waters, subject to RHA or CWA jurisdiction within Pond
20.
First, there is no RHA jurisdiction over any part of the interior of Pond 20 because:
•
•

Pond 20 was never below the mean high water (MHW) mark; and
In 2000, the USACE formally confirmed it does not have RHA jurisdiction over the interior of
Pond 20.

Second, there is no CWA jurisdiction over the non-wetland borrow areas within Pond 20 because:
•
•
•

The borrow areas are not “adjacent” to a navigable water because adjacency jurisdiction only
applies to wetlands;
The borrow areas are not a tributary of nor otherwise hydrologically connected to a navigable
water; and
The borrow areas do not significantly affect the chemical, physical, and biological integrity of a
navigable water.

FACTUAL SETTING
Pond 20 is located just south of San Diego Bay in the City of San Diego in San Diego County, California.
The Otay River runs along the northern boundary of Pond 20, the Otay River Tributary along the western
boundary, and Nestor Creek along the eastern boundary. All three drainages are located outside of the
berms and do not flow into or through Pond 20. Palm Avenue runs on the southern border of Pond 20.
The average elevation of Pond 20 is 9.05 feet Mean Lower Low Water (MLLW), and ranges from 4.43
to 12.43 feet MLLW. The berm heights are between 13.43 and 14.43 feet MLLW and completely
enclose Pond 20. Surface water flows into Pond 20 are limited to precipitation and storm water
entering via conveyances and surface sheet flow from Palm Avenue; no surface water flows out of
Pond 20 (FIGURE 1). Pond 20 is located within the Federal Emergency Management Agency’s (FEMA)
100-year floodplain of the Otay River (FIGURE 2).
Pond 20 is a wholly bermed and enclosed non-operational solar salt evaporator pond that was formerly
part of the Western Salt Company’s South San Diego Bay Saltworks operations. The berms were
originally constructed in the 1870s and were rehabilitated after the 1916 failure of Savage Dam that
destroyed much of the Saltworks and deposited tons of fill material within Pond 20. Pond 20 and the
rest of the Saltworks were restored and operational by 1918, with water entering Pond 20 via siphons.
However, the high elevation of Pond 20, along with its inland location and distance from the other
ponds, soon made its continued use logistically and economically inefficient within the Saltworks
operation. The Pond 20 was disconnected from Saltworks operations in the 1960s and has since
remained vacant.
In the decades since, Pond 20 has remained hydrologically isolated from surrounding surface flows;
precipitation events alone have supported the establishment and persistence of perennial pools
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(borrow areas) located along the inside edges of the berms. These borrow areas are the subject of the
jurisdictional analysis presented below.

RIVERS AND HARBORS ACT OF 1899 JURISDICTION
This section discusses USACE jurisdiction under the RHA. Specifically, this section addresses:
1.
2.

Whether USACE has jurisdiction over the entire interior of Pond 20 because it is, or was, below
the MHW mark; and
Whether USACE has jurisdiction over the interior of Pond 20 based on the concept of "indelible
navigability."

Pond 20 is not subject to RHA jurisdiction for two key reasons. First, Pond 20 is not, nor was it ever,
below the MHW mark, which demarcates the physical limits of RHA jurisdiction. Second, USACE
affirmatively surrendered its RHA jurisdiction over Pond 20 in 2000, meaning the concept of “indelible
navigability” does not apply. Once affirmatively surrendered, RHA jurisdiction may not be reasserted
over a site.
1.

USACE does not have jurisdiction over Pond 20 under the RHA because it is not, nor was it
ever, below the MHW.

The RHA regulates activities that effect the navigable capacity of "navigable waters of the United
States." 1 In tidal contexts, navigable waters of the U.S. include:
the entire surface and bed of all waterbodies subject to tidal action. Jurisdiction
thus extends to the edge ... of all such waterbodies, even though portions of the
waterbody may be extremely shallow, or obstructed by shoals, vegetation, or other
barriers. Marshlands and similar areas are thus considered 'navigable in law,' but
only so far as the area is subject to inundation by the mean high waters. The
relevant test is therefore the presence of the mean high tidal waters .... 2
Here, historic coastal T-sheets, specifically T365, indicate Pond 20 may have historically been a tidal
marsh, identified on the T-sheet by tight parallel line symbols. 3 Even if it could be confirmed that the
parallel lines on T365 represent tidal marsh, which it cannot, "[o]ne of the basic obstacles in using the
T-sheets is the absence of a standardized legend." 4 Thus, "the best way to confirm accurate
interpretation" is to compare "multiple, independent historical sources." 5
The Fractional Township No. 18 South, Range No. 2 West, San Bernardino Meridian 1870 U.S. Land
Office Map, which was created by the Bureau of Land Management (BLM), indicates that the Bermed
Area, in its unobstructed natural state, was above the MHW. USACE relied on this map in 2000 to
make this same determination. 6 Based on known T-sheet map symbol inaccuracies, the more recent
BLM map representing pre-pond construction conditions should be relied upon to determine the
historic MHW boundary.
Furthermore, in its present bermed condition, Pond 20 is above the MHW's current location. Currently,
the berm's height ranges between 13.43 and 14.43 feet above MLLW. Based on historical data
33 USC § 403.
33 CFR § 329.12(b).
3 See, T-sheet T365, available at http://www.caltsheets.org/socal/; see also Grossinger, et.al., San Francisco
Estuary Institute, T-Sheet User Guide, SFEI Report No. 427, September 2005. pages 27-28; 35 (describing Tsheet map symbology and symbology variability).
4 Grossinger, et.al., San Francisco Estuary Institute, T-Sheet User Guide, SFEI Report No. 427, September
2005.
5 Id.
6 See, Mark Durham, U.S. Army Corps of Engineer Chief South Coast Regulatory Branch; Reply Letter to
February 4, 2000 Port of San Diego Letter, February 22, 2000 (ATTACHMENT 1).
1
2
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collected by the North San Diego Bay tidal gauge (#9410170), the ten highest high tides recorded
between 1950 and 2017 were 7.63 feet above MLLW, or less. 7 Thus, the MHW does not reach the
berm's interior and Pond 20 is not "subject to tidal action," nor is it subject to "inundation by the mean
high waters."
Therefore, Pond 20 is not subject to RHA jurisdiction because a) historic map evidence indicates Pond
20 was above the MHW before the berm was constructed, and b) tidal data collected in the bay
indicates that the MHW is at least 6.8 feet below the top of the berm in its present state. As discussed
below, in 2000, USACE concluded the project area is above the MHW.
2.

USACE does not have RHA jurisdiction over Pond 20 based on indelible navigability
because USACE affirmatively surrendered its RHA jurisdiction over the Site in 2000.

The indelible navigability principle asserts that "sudden or man-made changes to a water body or its
navigable capacity do not alter the extent of RHA jurisdiction, and thus the area occupied or formerly
occupied by that water body will always be subject to RHA jurisdiction." 8
Although, based on this rule, man-made changes to navigable waters do not extinguish a waterbody's
navigable in law status, the USACE can determine whether a water feature remains or otherwise is
navigable
The USACE made just such an explicit determination for Pond 20. Specifically, in 2000, the USACE
assessed its RHA jurisdiction over the interior of Pond 20. The agency concluded that "Pond 20 is not
subject to our authorization under Section 10 of the RHA" because "the subject property in its
unobstructed, natural state was located above MHW and is not defined as navigable waters ... ."9
USACE's 2000 letter to the Port is unequivocal and includes unmistakable terms regarding its RHA
jurisdiction over Pond 20. USACE's letter is an affirmative government statement that RHA jurisdiction
does not apply. USACE should not reassert RHA jurisdiction over Pond 20 now, even if it were to purport
that Pond 20 was below the historic or present MHW mark locations.

CLEAN WATER ACT JURISDICTION
This section discusses USACE jurisdiction under the CWA. Specifically, this section addresses USACE
jurisdiction over the non-wetland ponds based on:
1.
2.
3.
4.

Adjacency to the Otay River or Nestor Creek;
Tributary status/hydrologic connectivity to the Otay River and Nestor Creek;
Location below the MHW elevation; and
Lack of significant nexus to Waters of the U.S.

First, USACE does not have jurisdiction over the non-wetland ponds within the berms at Pond 20 by
reason of adjacency; adjacency applies only to wetlands.
Second, USACE does not have jurisdiction over non-wetland borrow areas within Pond 20 based on
the ponds being a tributary to the Otay River or Nestor Creek, because there is no evidence that the
ponds have ever flowed over, or through the berms into the river or creek. Tributary status requires a
direct surface water connection between a traditional navigable water and a non-wetland tributary

National Oceanic and Atmospheric Administration [NOAA]. Water Level Reports – Top Ten Max/Min in Period,
Station 9410170 San Diego, CA, Period January 1, 1950 to July 31, 2017. Web
https://tidesandcurrents.noaa.gov/reports.html?id=9410170
8 Earl H. Stockdale, U.S. Army Corps of Engineers Chief Counsel; Legal Principles to Guide the Approved
Jurisdictional Determination for the Redwood City Salt Plant, January 9, 2014 (ATTACHMENT 2).
9 Mark Durham, U.S. Army Corps of Engineer Chief South Coast Regulatory Branch; Reply Letter to February 4,
2000 Port of San Diego Letter, February 22, 2000 (ATTACHMENT 1).
7
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water. There is no evidence that surface water connection exists between the Otay River or Nestor
Creek and the isolated ponds located within Pond 20.
Third, USACE does not have jurisdiction over the non-wetland borrow areas within the berm at Pond
20 based on them being below the MHW elevation, because CWA jurisdiction for tidal waters is based
on the location of the high tide line, which is on the outer perimeter of Pond 20. Pond 20 is completely
isolated from tidal flows, and was constructed lawfully, meaning the current extent of the high tide line
delimits USACE’s landward extent of CWA jurisdiction over tidal waters. The isolated ponds located
within Pond 20 are beyond the reach of that jurisdiction.
Fourth, USACE does not have jurisdiction over isolated non-wetland waters that do not have a
significant nexus to a navigable waterway. The non-wetland borrow areas within Pond 20 have no
surface or groundwater connection to surrounding waters; they are not hydrologically connected. Nor
is there a chemical or biological significant nexus with navigable waterways; there is no water exchange
with the Otay River or Nestor Creek from inside the berm to outside the berm, which thus precludes
passage of chemicals and aquatic organisms between Pond 20 and the surrounding surface water
features.
The lack of significant nexus ties back into all of the other arguments and will be discussed in
conjunction with them below, rather than as a separate argument.
1.

USACE does not have jurisdiction over the non-wetland borrow areas within the Pond 20
berms by reason of adjacency, because jurisdiction based on adjacency applies only to
wetlands.

Waters that are legally converted to upland pursuant to a CWA permit, or before the CWA was enacted,
are no longer waters of the U.S. and are not subject to the CWA. 10 Where an existing wetland water of
the U.S. is "converted to another use," altering its "wetland characteristics" so that the wetland is no
longer a water of the U.S., it is not subject to USACE jurisdiction. 11 If the area's use is abandoned and
the area "regains wetland characteristics" that meet USACE's wetland definition, USACE jurisdiction is
restored. 12
Here, it is undisputed that the interior of Pond 20 likely consisted of wetland before the berm and salt
ponds were constructed. The berm and salt ponds were constructed by Western Salt in the 1870s,
decades before the CWA was enacted. 13 The wetlands on which the salt ponds were constructed would
have been waters of the U.S., if such a designation existed at that time, because they were adjacent
to San Diego Bay, the Otay River, and Nestor Creek. Construction of the berm and salt ponds
hydrologically disconnected Pond 20 from San Diego Bay, the Otay River, and Nestor Creek. More
importantly, for this analysis, pre-CWA salt pond construction converted the marsh wetland to nonwetland. Thus, the pre-construction wetlands were legally converted to non-wetland, because the
conversion occurred before the CWA was enacted.
Salt production activities within Pond 20 ceased during the 1960s and since then, Pond 20 was left
fallow. Several wetland delineations were conducted at Pond 20 after salt production ended, the most
Environmental Protection Agency, Guidelines for Specification of Disposal Sites for Dredged or Fill Material,
45 Fed. Reg. 85344 (Dec. 24, 1980); see also Earl H. Stockdale, U.S. Army Corps of Engineers Chief Counsel;
Legal Principles to Guide the Approved Jurisdictional Determination for the Redwood City Salt Plant, January 9,
2014 (ATTACHMENT 2) ("areas that are lawfully filled, either before the passage of the CWA or pursuant to a
CWA permit, are no longer subject to CWA jurisdiction.").
11 RGL 86-09
12 Id.
13 EDAW. 2001. Historic resource evaluation report for Western Salt Company Salt Works, San Diego County,
Chula Vista, California. Prepared for Tierra Environmental Services and California Department of Transportation
(CalTrans), 102 pp.
10
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recent being conducted in 2017. No wetlands were delineated during any of those efforts. Therefore,
since the historic wetlands were legally converted to non-wetland, and Pond 20 never regained
wetland characteristics after salt production activities ceased, no portion of Pond 20 can be
considered a wetland water of the U.S.
The borrow areas within Pond 20 are part of a salt production operation, are not wetlands, and are
separated from the Otay River and Nestor Creek--navigable tributaries to San Diego Bay--by an earthen
levee. Thus, although arguably adjacent to these water features, the non-wetland borrow areas within
the interior of Pond 20 cannot be considered waters of the U.S by reason of adjacency because they
are not connected to either waterway and CWA jurisdiction based on mere adjacency alone does not
apply to the non-wetland ponds; it only applies to wetlands.
2.

USACE does not have jurisdiction over non-wetland borrow areas within the interior of Pond
20 based on tributary status to the Otay River and Nestor Creek, because there is no
evidence the ponds have ever flowed over, or through the berms into the river.

USACE will assert CWA jurisdiction over "relatively permanent" "non-navigable tributaries to traditional
navigable waters." 14 USACE will also assert jurisdiction over water features with a significant nexus to
navigable waters. Accordingly, non-wetland water features can be jurisdictional, but only if they exhibit
a hydrological or otherwise significant nexus to a navigable waterway. As described below, given the
physical barrier that exists between the water features within Pond 20 and Otay Creek and Nestor
Creek, no hydrologic connect or otherwise chemical or biological significant nexus exists between Pond
20 and these nearby waterways.
Here, the waterbodies at issue are non-wetland salt ponds separated by an earthen levee from a
navigable tributary to tidal bay waters. Even during the highest recorded tide of 7.63 feet MLLW, Otay
River water has never overtopped the berm and flowed into Pond 20’s borrow areas.
Furthermore, that Pond 20 is within the FEMA 100-year floodplain does not per se establish
jurisdiction. A hydrologic connection or other significant nexus must exist. There is no evidence that
such a relationship exists between the interior of Pond 20 and the surrounding waterways.
Moreover, it is noteworthy that although Pond 20’s berm is identified on FEMA's Federal Insurance
Rate Map's (FIRM) Panel 2153 (FIGURE 2), the 100-year floodplain extent represented on Panel 2153
is pending revision, because Pond 20’s berm effect on the 100-year floodplain has not been taken
into account (i.e. the levees are shown as unaccredited). Thus, FEMA itself recognizes that the 100year floodplain extent is inaccurate, rendering any conclusion based on this map that a hydrological
connection between the borrow area and the Otay River exists, entirely speculative.
Thus, the non-wetland ponds within the Bermed Area cannot be considered waters of the U.S., because
a) there is no evidence that water has ever flowed, or could flow, from the non-wetland ponds to the
Otay River and Nestor Creek; and b) any assertion that non-wetland ponds have a significant impact
on the chemical, physical, and biological integrity of a navigable water is speculative.
3.

USACE does not have jurisdiction over the non-wetland borrow areas ponds within Pond 20
because CWA jurisdiction for tidal waters is based on the location of the high tide line and
the ponds are not tidal, nor do tidal waters flow over the berm into the borrow areas.

Under the CWA, “tidal waters” are "waters that rise and fall ... due to the gravitational pulls of the moon
and sun." 15 The landward limits of jurisdiction in tidal waters extends to the high tide line. 16 The "high
See USEPA/USACE, Clean Water Act Jurisdiction Following the U.S. Supreme Court's Decision in Rapanos v.
United States and Carabell v. United States, December 2, 2008; see also Corps of Engineers, Department of
the Army, Final Rule for Regulatory Programs of the Corps of Engineers, 51 Fed. Reg. 41250 (Nov. 13 1986).
15 Corps of Engineers, Department of the Army, Final Rule for Regulatory Programs of the Corps of Engineers,
51 Fed. Reg. 41250 (Nov. 13 1986).
16 Id.
14
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tide line" is the "line of intersection of the land with the water's surface at the maximum height reached
by a rising tide," which "encompasses spring high tides ... but does not include storm surges ... as those
accompanying a hurricane or other intense storm." 17
The non-wetland borrow areas within the Pond 20 berm do not rise and fall due to gravitational forces.
Rather the surface water elevation in the ponds fluctuate due to localized storm water inputs and
evaporative processes. The ponds are not tidal waters. Furthermore, the tidal San Diego Bay, Otay
River, and Nestor Creek waters never overtop the berm. This is evidenced by the berm elevation data
and San Diego Bay tidal elevation data provided above.
Additionally, it cannot be argued that, in its natural state, Pond 20 would be subject to tidal influence
and would be below the high tide line, because as described above, Pond 20 was lawfully converted
from its original wetland state when the berms were constructed. Therefore, the existing location of
the high tide line, which is on the outer perimeter of the berm, delimits USACE’s landward extent of
CWA jurisdiction over tidal waters, and the non-wetland ponds are beyond the reach of that jurisdiction.

CONCLUSION
There are no waters of the U.S. or navigable waters within Pond 20. The non-wetland borrow areas are
isolated intrastate waters and are not subject to RHA or CWA laws and regulations.
Regarding the RHA, USACE does not have jurisdiction over Pond 20 because it is not, nor was it ever,
below the MHW mark. Furthermore, the USACE affirmatively confirmed it does not have RHA
jurisdiction over the Site in 2000.
Regarding CWA jurisdiction, USACE does not have jurisdiction over the non-wetland borrow areas
within the Pond 20 berms by reason of adjacency, because jurisdiction based on adjacency applies
only to wetlands. Second, USACE does not have jurisdiction over the non-wetland borrow areas within
the Pond 20 berms based on them being tributaries to the Otay River or Nestor Creek, because there
is no evidence that the ponds have ever flowed over, or through the berms into the river nor is there
otherwise a significant nexus between Pond 20 and the nearby waterways. Third, USACE does not have
jurisdiction over the non-wetland borrow areas within the Pond 20 berms based on them being below
the MHW elevation, because CWA jurisdiction for tidal waters is based on the location of the high tide
line, which is on the outer perimeter of the berms.
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DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, CORPS OF ENGINEERS
P.O BOX 532711
LOS ANGELES, CALIFORNIA 90053-2325

February 22, 2000
REPLY TO

ATIENTION OF:

Office of the Chief
Regulatory Branch

~-~~
i\ECE\VEO

fEB 25 2000
ENVIRONMENTAL
SERVICES
I

Eileen M. Maher
Snr. Environmental Specialist
Port of San Diego
PO Box 120488
San Diego, California 92112-0488
Dear Ms. Maher:
This is sent in reply to your letter dated February 4, 2000 in which you requested the
Corps of Engineers to concur with your determination. That .P ond 20, which is located south of
San Diego Bay, in San Diego County, California, is not jurisdictional and not subject to
authorization under Section 10 of the Rivers and Harbors Act (RHA) of 1899 or Section 404 of
the Clean Water Act (CWA).
Based on a review of the information in our files pertaining to the project area, Pond 20 is
not subject to our authorization under Section 10 of the RHA. To make this determination, the
subject property was compared to the historic meander line, as presented on a reproduction of
an 1870 U.S. Land Office map, entitled Fractional Township No. 18 South, Range No.2 West,
San Bernardino Meridian, prepared by Bureau of Land Management (BLM). The meander (or
mean high water, MHW) line is plotted by survey datum points from 1869 by the BLM. This
exhibit illustrates that the subject property in its unobstructed, natural state was located above
MHW and is not defined as navigable waters, per 33 C.F.R. 329.1.
Based on the review, it is not clear if Pond 20 is subject to our authorization under Section
404 of the CWA. Our records indicate that a jurisdictional delineation was conducted for the
site in September of 1996, and a report submitted on August 11, 1997. This report indicated that
the subject property did not support waters of the United States (U.S.). On June 11, 1997, the
Corps and the U.S. Fish & Wildlife Service conducted an onsite field investigation to verify the
preliminary findings of the September 1996 jurisdictional delineation. During the
investigations, it was recorded that the southwest portion of Parcel20 was flooded with water.
The notes indicate that the perimeter of the property also supported salicornia, a wetland
(obligate) indicator species. The notes also indicate that migratory waterfowl were observed
onsite. These observations were recorded by site photo-documentation. In a more recent
discussion with the Service (February 18, 2000), it is believed that flooding occurs seasonally
and regularly on the site. Based on these considerations, it appears that the subject property, in
part, may be defined as waters of the U.S., per 33 C.F.R. 328.1.

~~
I
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At this time, we do not concur with your findings and recommend that you update and
revise the 1996 jurisdictional delineation, as appropriate. We suggest that the revised report
graphically present waters of the U.S. and estimate acreage using Federal-approved methods. It
is recommended that the map identifies graphically both wetlands and non-wetland waters,
and report states the acreage estimates for both, respectfully. After the results are submitted to
the Corps, we will field verify your findings. Following, we will state our findings in the
record, and we will notify you via written correspondence.
In the event that you or your staff (or other representative) is unable to perform the
delineation, or should you choose not to obtain the services of an environmental consulting
firm, we can perform the wetland delineation on your behalf. However, due to staffing
limitations, we would place you on a waiting list and perform the delineation in about one-year.

If you have any questions, please call Russell L Kaiser at (213) 452-3293.

Mark Durham
Chief, South Coast Section
Regulatory Branch
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Attachment 4

Army ever exerted RHA jurisdiction over the parcel developed before 1940; the parcel was
either never subject to RHA jurisdiction or RHA jurisdiction has been surrendered. The other
parcel was developed pursuant to a 1940 War Department permit, and the Army retains RHA
jurisdiction up to the MHW mark as it existed immediately prior to the construction of levees
and a dyke authorized in this permit. The 1940 War Department permit authorizing the levees
and dyke should be given deference when determining the historic location ofthe MHW mark.
Finally, this document concludes that the liquids on both parcels, which have been subject to
several years of industrial salt making processes, are not "waters ofthe United States" subject
to CWA jurisdiction.

Discussion
Factual Setting

1

As previously mentioned, a significant portion of the southern San Francisco Bay
shoreline has been used for the production of salt through a process called solar evaporation.
The Redwood City Saltworks site is comprised of approximately 1,365 acres that currently
and/or historically have been used to make salt. The development of the Redwood City site can
be described as having occurred on two distinct parcels in two phases, one of which involved a
War Department permit issued in 1940 to a former owner, the Stauffer Chemical Company.
The two parcels are highlighted in different colors on the attached map.

2

3

Parcel 1: The first phase of development occurred prior to 1940 and involved the
western portion of the site, roughly between the historic location of First Slough and the
current location of Seaport Boulevard. This portion of the site is identified in green on the
attached map. It is bounded by a railroad line on the west, Bayshore Highway on the south, an
existing levee on the east, and Westpoint Slough on the north. In 1940, it was shown as
containing "Salt Evaporating Ponds," "Reclaimed Marsh," and a cement works.

4

approximately corresponds to the area that Cargill calls its crystallizer complex.

1

This area

5

The information presented in this section explains the context of the discussion of controlling legal standards and
is based on the applicant's submission, information conveyed during site visits, and other sources. A formal
determination of the physical characteristics of the site will be undertaken by the San Francisco District of the U.S.
Army Corps of Engineers during the processing of the request for an approved jurisdictional determination.
2
War Department Permit issued to Stauffer Chemical Company, January 16, 1940. The permit includes a diagram
of the levee and dyke profiles in relation to the surrounding topography marked /{Sheet 1" and a map of the site
marked /{Sheet 2." These documents together will be collectively referred to as /{the permit" or "1940 permit."
3
The attached map is a copy of the map that accompanied the 1940 permit and was identified as "Sheet 2" of that
permit. The color highlighting has been added.
4
War Department Permit issued to Stauffer Chemical Company, January 16, 1940 (Sheet 2); see also Attachment C
to Exhibit 7 of the Redwood City Salt Plant Approved Jurisdictional Determination Submission (May 30, 2012).
5
See Exhibit 2 of the Redwood City Salt Plant Approved Jurisdictional Determination Submission (May 30, 2012).

2

Parcel 2: The second phase of development occurred after 1940, immediately east of
the first phase of development. The parcel where this development occurred is shown in red
on the attached map. The development was undertaken pursuant to a War Department permit
authorizing construction of "an earth dyke or levee across and along the bank of First Slough,
and along the banks of Westpoint Slough and an unnamed tributary thereof" to enclose an area
6

immediately east ofthe first development. This area was leveed offfrom the Bay and
developed into a complex of containment cells for salt production. The parcel is bordered on
the west by the existing levee that forms the eastern border of the area developed prior to
1940, except that this common border diverges at the "Location of the Proposed Dam" across
First Slough. From that point, the western border of the parcel follows the eastern shore of
First Slough north, where the proposed levee or dyke is shown as a darker line. The northern
border of the parcel follows this dark line along the southern shore of Westpoint Slough, and
the eastern border follows the same darker line along the western shore of the unnamed
tributary to Westpoint Slough. The southern border is the darker line that generally parallels
the "Road on Levee." It approximately corresponds to the area Cargill calls its pickle and bittern
complexes.

7

The Redwood City salt plant entails only the later stages of the salt production process.

8

The initial stages of the process are conducted on other parcels, where the process begins by
pumping raw Bay water into a leveed evaporation pond. The water is moved through a series
of containment cells as the salinity increases. After approximately four years of subjecting the
water to solar evaporation at other locations, the resulting liquid ("pickle") is transferred to the
pickle complex at the Redwood City facility. Additional solar evaporation occurs there until the
solution is saturated, at which point the pickle is moved into the crystallizer cells where the salt
precipitates out of suspension. The resulting liquid, called "bittern," is pumped into the bittern
complex cells, where it is stored until moved off site to be sold or recycled back into the salt
production process. The salt that remains on the floor of the crystallizer cells is then
mechanically scraped from the dry ground and loaded into trucks to be moved offsite.
Rivers and Harbors Act of 1899

Overview
Congress enacted the RHA to protect the navigable capacity of tidal and non-tidal
waters. RHA jurisdiction is closely connected to the Federal navigation servitude, which
reaches to the limits of navigable waters and permits the sovereign to prevent or remove
6

War Department Permit issued to Stauffer Chemical Company, January 16, 1940.

7
8

!d.

This description is based on the Redwood City Salt Plant Approved Jurisdictional Determination Submission (May
30, 2012).

3

obstructions to navigation without compensation. This document explains that RHA jurisdiction
extends to the MHW mark, which ordinarily is determined by identifying a line on the shore
based on the average high tides over a period of years. This line can be ambulatory and special
rules may apply to account for forces of nature, which may cause a shoreline to increase or
decrease, or manmade improvements that counter these forces. Even where jurisdiction may
normally attach, it may be surrendered by the government. Applying these legal precepts is
necessary to determine the limits of RHA jurisdiction over Cargill's Redwood City property.
Geographic Scope of RHA Jurisdiction
The RHA regulates obstructions to the navigable capacity of any "navigable water of the
United States."

9

[It] prohibits the creation of 'any obstruction not affirmatively authorized by Congress[]
to the navigable capacity of any of the waters of the United States' [and] ... make[s] it
unlawful to 'build or commence the building of any wharf, pier, dolphin, boom, weir,
breakwater, bulkhead, jetty, or other structures in any port, roadstead, haven, harbor,
canal, navigable river, or other water of the United States ... except on plans
recommended by the Chief of Engineers and authorized by the Secretary of the Army' or
to 'excavate or fill, or in any manner to alter or modify the course, location, condition, or
capacity of ... the channel of any navigable water of the United States, unless the work
has been recommended by the Chief of Engineers and authorized by the Secretary of
the Army prior to beginning the same.'

10

Citing Supreme Court precedents, the Ninth Circuit has recognized that:
The term "navigable waters" has been judicially defined to cover: (1) nontidal waters
which were navigable in the past or which could be made navigable in fact by
"reasonable improvements," United States v. Appalachian Electric Power Co., 311 U.S.
377 (1940); Economy Light & Power Co. v. United States, 256 U.S. 113 (1921); and (2)
waters within the ebb and flow of the tide. The Propeller Genesee Chief v. Fitzhugh, 53
U.S. 443 (1851); United States v. Stoeco Homes, Inc., 498 F.2d 597 (3d Cir. 1974), cert.
denied, 420 U.S. 927.

11

With respect to tidal waters, the Supreme Court has held that the term "navigable waters" as
used in the RHA, extends to all places covered by the ebb and flow of the tide to the MHW

9

33 u.s.c. § 403.
U.S. v. Milner, 583 F.3d 1174, 1191 (9th Cir. 2009) (quoting 33 U.S.C. § 403).
11
Leslie Salt Co. v. Froehlke, 578 F.2d 742, 753 (9th Cir. 1978) (hereinafter "Froehlke"). This is consistent with the
general definition of "navigable waters of the United States" codified in regulation at 33 C.F.R. § 329.4.
10

4

mark.

12

This regulatory authority "is not dependent upon the depth and shallowness of the

water," and includes "[m]arshlands and similar areas" that are "subject to inundation by the
mean high waters."

13

The MHW mark is determined by where on the shore the average of all

high tides reaches over a period of 18.6 years.

14

RHA jurisdiction is coextensive with the reach of the federal navigation servitude.

15

The

navigation servitude,
sometimes referred to as a "dominant servitude," ... or a "superior navigation
easement," ... is the privilege to appropriate without compensation which attaches to
the exercise of the "power of the government to control and regulate navigable waters
in the interest of commerce." United States v. Commodore Park, 324 U.S. 386, 390, 65
S.Ct. 803, 89 LEd. 1017.

16

The limits of RHA jurisdiction and the navigation servitude are coextensive because their origins
are grounded in the same desired purpose of preserving the navigable capacity of waterways.
In summary, the general rule in tidal areas is that RHA jurisdiction extends to the line on
the shore reached by the plane of the mean high water averaged over a period of 18.6 years.
This general rule applies when there is a relatively static, natural shoreline. But shorelines may
not remain static. Oceans may rise, tides may wash away beaches, and humans may build
bulkheads on the shore. If the shoreline has changed or has otherwise been altered, additional
analysis must be undertaken to determine if the extent of jurisdiction has changed along with
the changes to the shoreline, or ifthe extent of jurisdiction remains fixed at the MHW mark as
it existed before the changes. If there have been changes in the shoreline, jurisdiction is either
ambulatory, following the changes in the shoreline, or indelible, remaining fixed despite the
changes.

12

Borax, 296 U.S. at 26-27. See 33 C.F.R. § 329.12(a)(2), which was changed in a rulemaking in 1982 in response to
the Froehlke decision to eliminate the sentence that established the shoreward limit of navigable waters on the
Pacific coast as the mean higher high waters. This regulatory change made the shoreward limit of jurisdiction for
all coastal waters (Atlantic and Pacific) the same- the mean high water mark. 47 Fed. Reg. 31794, 31797-98 (July
22, 1982).
13
See Greenleaf-Johnson Lumber Co. v. Garrison, 237 U.S. 251, 263 (1915) and 33 C.F.R. § 329.12(b).
14
Borax Consolidated v. City of Los Angeles, 296 U.S. 10, 26-27 (1935); Frohlke, 578 F.2d at 746.
15
Froehlke, 578 F.2d. at 748-750, 752 ("The navigational servitude reaches to the shoreward limit of navigable
waters.").
16
U.S. v. Virginia Electric Co., 365 U.S. 624, 327-28 (1961) (quoted in Froehlke, 578 F.2d at 752).

5

Ambulatory Nature of Jurisdiction
The scope and extent of RHA jurisdiction is ambulatory when there are gradual, lasting
shifts in the volume ofthe water body or the character of the banks or shoreline.

17

In such

cases, jurisdiction changes to follow the changing path and extent of the water:
It is the established rule that a riparian proprietor of land bounded by a stream, the
banks of which are changed by the gradual and imperceptible process of accretion or
erosion, continues to hold the stream as his boundary; if his land is increased, he is not
accountable for the gain, and if it is diminished he has no recourse for the loss. But
where a stream suddenly and perceptibly abandons its old channel, the title is not
affected, and the boundary remains at the former line.

18

The Supreme Court has described how Federal regulatory authority shifts to follow the
course of a water body as it moves over time, just as title follows the course of a water body as
it moves over time:
Nor is the authority of Congress limited to so much of the water of the river as flows
over the bed of forty years ago. The alterations produced in the course of years by the
action of the water do not restrict the exercise of Federal control in the regulation of
commerce. Its bed may vary and its banks may change, but the Federal power remains
paramount over the stream, and this control may not be defeated by the action of the
state in restricting the public right of navigation within the river's ancient lines. The
public right of navigation follows the stream and the authority of Congress goes with
it.19
Thus, the contours of RHA jurisdiction change when the physical changes to the course or
20
shoreline of a water body are gradual and long-lasting. lfthe changes to the course or
21
shoreline are sudden and perceptible due to avulsion or man-made improvements, then the
principle of indelible navigability applies to fix the previous limits of jurisdiction despite the
changes as discussed further below.

17

Jefferis v. East Omaha Land Co., 134 U.S. 178, 189 (1890) (cited in Milner, 583 F.3d at 1187).
Philadelphia Co. v. Stimson, 223 U.S. 605, 624 (1912). See also Oklahoma v. Texas, 260 U.S. 606 (1923); Hughes
v. Washington, 389 U.S. 290 (1967).
19
Philadelphia Co. v. Stimson, 223 U.S. at 634-35.
20
State of Cal. ex ref. State Lands Commission v. U.S., 805 F.2d 857,864 (1986) ("When a water line that
constitutes a property boundary changes gradually and imperceptibly by the gradual deposit of solid material on
its shore (accretion) or by gradual recession (reliction), the property boundary changes with it .... In such a
situation, title is "ambulatory.").
21
/d. at 864 ("where a water line changes violently and visibly, i.e., by avulsion, the property boundary does not
change with the water but remains where it was prior to the change").
18

6

The Principle of Indelible Navigability
The principle of indelible navigability holds that sudden or man-made changes to a
water body or its navigable capacity do not alter the extent of RHA jurisdiction, and thus the
area occupied or formerly occupied by that water body will always be subject to RHA
jurisdiction. This principle was discussed and relied upon by the Supreme Court in Economy
Light & Power,

22

and has been incorporated in the Corps' definition of "navigable waters ofthe

United States:" "A determination of navigability, once made, applies laterally over the entire
surface of the water body, and is not extinguished by later actions or events which may impede
or destroy navigable capacity."

23

The rule is expanded upon in 33 C.F.R. §§ 329.9 and 329.13:

"an area will remain 'navigable in law,' even though no longer covered with water, whenever
the change has occurred suddenly, or was caused by artificial forces intended to produce that
change."

24

These regulatory definitions implementing the rule of indelible navigability have

been unchanged since September 9, 1972.

25

The Ninth Circuit decision in Froehlke embraced the rule of indelible navigability. The
court reversed the lower court decision that "the Corps's jurisdiction under the River and
Harbors Act includes all areas within the former line of MHHW in its unobstructed, natural
state" and instead ruled that jurisdiction is to be fixed at the former line of MHW its
unobstructed, natural state.

26

The opinion cited to "the principle in Willink . .. that one who

develops areas below the MHW line does do at his peril" as dictating this result.

27

Thus, while

RHA jurisdiction "extend[s] to all places covered by the ebb and flow of the tide to the mean
high water (MHW) mark in its unobstructed, natural state," where the natural state has been
obstructed by a sudden change or an artificial change intended to produce that result, the
former mean high water line as it existed before the obstruction becomes the fixed limit of RHA
jurisdiction.

28

22

11

Economy Light & Power Co. v. U.S., 256 US 113, 118 (1921) ( The fact ... that artificial obstructions [to
navigation] exist capable of being abated by due exercise of the public authority, does not prevent the [water
body] from being regarded as navigable in law, if, supposing them to be abated, it be navigable in fact in its natural
state. The authority of Congress to prohibit added obstructions is not taken away by the fact that it has omitted to
take action in previous cases.")
23
33 C.F.R. § 329.4.
24
33 C.F.R. § 329.13.
25
37 Fed. Reg. 18289-92 (Sept. 9, 1972).
26
Froehlke, 578 at 753.
27

/d.

28

ld.; 33 C.F.R. § 329.13. The principle of indelible navigability does not apply when natural changes that come
about slowly due to accretion or reliction alter the course or limits of a water body. In such cases, 11 [t]he public
right of navigation follows the stream ... and the authority of Congress goes with it." Philadelphia v. Stimson, 223
u.s. 605, 634-635 (1912).

7

The Ninth Circuit issued a decision after its Froehlke decision that also addressed the
effect of levees on RHA jurisdiction. The decision in Milner considered whether a shore defense
structure that was constructed in uplands beyond RHA jurisdiction could become jurisdictional
if gradual erosion caused the shoreline to move to intersect the previously constructed shore
defense structure, such that the structure was now located in jurisdictional waters. The court
found that such shore defense structures were subject to RHA jurisdiction, but did not
determine how to fix the limits of RHA jurisdiction. Unlike the shore defense structures under
consideration in Milner, the levees before us at the Cargill Redwood City site were permitted,
water is not passing through or over them, erosion is not a factor, and there is no indication
that the levees are in any way obstructing navigation.

29

Milner did not change the rule in

Frohlke and is not applicable to circumstances at the Redwood City site.

Thus, under current Ninth Circuit jurisprudence, RHA jurisdiction in the San Francisco
Bay area generally applies "to all places covered by the ebb and flow of the tide to the mean
high water (MHW) mark in its unobstructed, natural state."

30

The Federal regulations

implementing the RHA are consistent with this rule of law and define the jurisdictional scope of
the RHA statute to be fixed if "later actions or events [such as the construction of a levee or
other improvement] ... impede or destroy navigable capacity."

31

Surrender of Jurisdiction
Several courts have added nuance to the principle of indelible navigability, specifically
by introducing the concept of surrender of jurisdiction. The Third Circuit introduced the
concept of surrender of jurisdiction in the case of United States v. Stoeco Homes, Inc., which
concerned the jurisdictional status of a parcel of land that had previously been a salt marsh
subject to the ebb and flow of the tide, some areas of which had been filled to form fast land
several decades earlier.

32

At the time the land at issue in Stoeco was filled, it was behind

established harbor lines and it was Corps policy not to require any RHA permits for filling
shoreward of established bulkhead lines.

33

The question before the court in Stoeco was

whether blanket permission to fill behind established bulkhead lines could lead to the

29

If there was any obstruction of navigation, the Corps could protect the navigable capacity of the waters by
invoking subsection (f) of the 1940 permit.
3
Froeh/ke, 578 F.2d at 753.
31
"A determination of navigability, once made, applies laterally over the entire surface of the water body, and is
not extinguished by later actions or events which may impede or destroy navigable capacity." 33 C.F.R. § 329.4.
The rule is expanded upon in sections 329.9 and 329.13 of the regulations: "an area will remain 'navigable in law,'
even though no longer covered with water, whenever the change has occurred suddenly, or was caused by
artificial forces intended to produce that change." 33 C.F.R. § 329.13.
32
U.S. v. Stoeco Homes, Inc,. 498 F.2d 597, 600 (3rd Cir. 1974).
33
/d. at 602-603.

°
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permanent loss of RHA jurisdiction if the land was "improved" while the permission was in
effect.

34

The Third Circuit looked at the statutory language and found:

Section 10 by its plain language contemplates congressional consent to some
encroachments on the navigational servitude, and delegates to the Army Corps of
Engineers and the Secretary of the Army authority to grant such consent on its behalf. If
the administrative agency gives an express consent by permit in a specific instance, with
no reservation of the right to compel removal, surely that consent must be considered
to be a surrender of the federal servitude over the fee in question. 35
In Stoeco, the "improved" land was made fast by filling "substantially above mean high tide,"

36

and the court expressly limited the holding finding surrender "to tidal marshlands which had
become fast land" during the time that the filling of those waters was permitted without
restriction or reservation.

37

However, the fact that the improvement that resulted in a finding

of surrender in this case was making the land fast does not mean that this is the only way a
surrender could occur through improvement or modification of jurisdictional waters.
In Froeh/ke, the Ninth Circuit suggested that the concept of surrender could apply in the
San Francisco Bay, as well. In evaluating the scope of RHA and CWA jurisdiction over salt plants
within the Bay, the Ninth Circuit held that "in tidal areas, 'navigable waters of the United
States,' as used in the Rivers and Harbors Act, extend to all places covered by the ebb and flow
ofthe tide to the mean high water (MHW) mark in its unobstructed, natural state."

38

However,

the court continued:
Our holding that the MHW line is to be fixed in accordance with its natural,
unobstructed state is dictated by the principle recognized in Willink, supra, that one
who develops areas below the MHW line does so at his peril. We recognize that under
this holding issues of whether the Government's power may be surrendered or its
exercise estopped, and if so, under what circumstances and to what extent, may arise.
Leslie, for example, may contend that there has been a surrender by the Corps of its

34

The three-part inquiry that the Third Circuit made to determine whether RHA jurisdiction was surrendered in
Stoeco included "whether Congress intended that §10 was intended [sic] to have continuing application to
improved land formerly within the navigable waters of the United States." Stoeco, 498 F.2d at 608 (emphasis
added). "Improve" is defined by Webster's as, inter alia, "to augment or enhance in value or good quality; to make
more profitable, excellent, or desirable;" and "to enhance in value by bringing under cultivation or reclaiming for
agriculture or stock raising." Webster's New International Dictionary of the English Language, Second Edition,
Unabridged, 1939.
35
Stoeco, 498 F.2d at 610.
36
/d. at 600.
37
ld. at 611.
38
Froehlke, 578 F.2d at 754.

9

power under the Rivers and Harbors Act with respect to certain land below the MHW
line.

39

The court also observed that "at this time it is not necessary for us to pass on issues such as
were before the court in Stoeco."

40

Thus, the Ninth Circuit recognized that it may be possible

that the United States could surrender jurisdiction, but the court did not rule on this point.
Surrender Applied to the Redwood City Salt Plant
In the case ofthe Redwood City salt plant, separate surrender analyses are necessary for
the two parcels described above because of their distinctive histories.
The western portion ofthe site (parcel1, shown in green on the attached map) was
already improved for salt-making purposes at the time the January 16, 1940, War Department
permit was issued. The map accompanying the 1940 War Department permit shows this parcel
as "Salt Evaporating Ponds" and "Reclaimed Marsh," and identifies the location of the existing
levee surrounding those areas.

41

There is no evidence that the Corps ever asserted jurisdiction

over this area or the construction of the levees on this parcel.

42

Given the acquiescence of the

Corps to the improvement of the western portion of the site prior to 1940, either the property
was never subject to RHA jurisdiction or RHA jurisdiction has been surrendered.

43

The analysis is different for the eastern portion of the site (parcel 2, shown in red on the
attached map), which was leveed off from the San Francisco Bay pursuant to the 1940 War
Department permit. Here, the question of whether the Corps retains RHA jurisdiction over
formerly tidal waters is principally informed by the terms of the permit. The permit authorized
the Stauffer Chemical Company, Cargill's predecessor in interest, to:
construct an earth dyke or levee across and along the bank of First Slough, and along the
banks of Westpoint Slough and an unnamed tributary thereof, in Westpoint Slough at
about 1.0 mile southeasterly of the mouth of Redwood Creek, San Mateo County,
39
40

ld. at 753.
/d.

41

Aerial photographs submitted by the applicant show the levees depicted on the 1940 permit existed in the same
configuration in 1930. See Attachment C to Exhibit 7 of the Redwood City Salt Plant Approved Jurisdictional
Determination Submission (May 30, 2012).
42
This is consistent with the Corps practice immediately following the passage of the RHA of only regulating areas
and activities that would have a relatively direct impact on the navigable capacity of navigable waters. See Stoeco,
498 F.2d at 606.
43
Stoeco holds that the "long-standing administrative practice" not to require explicit or specific permission to fill
behind harbor lines prior to 1970 was sufficient consent to surrender the navigation servitude. Similarly, the
administrative practice of only regulating activities that would have a relatively direct impact on the navigable
capacity of waters at the turn of the last century may also be sufficient to surrender the navigation servitude
where navigable waters were filled or otherwise developed with the acquiescence of the Federal government
during that period.
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California, in accordance with the plans shown on the drawing attached hereto marked
"Proposed Dam and Levee East of Redwood Cr., San Mateo County, California,
Application by Stauffer Chemical Co., Dated Dec. 1939."

44

The permit also contains a number of conditions that are designed to protect the navigable
capacity of the named waters. It is accompanied by a map (Sheet 2) and a diagram (Sheet 1),
which depicts certain features of the site and elevation data. Reading these documents
together, it is clear that the Army was exercising its jurisdiction under the RHA when it sought
to regulate the construction of these improvements under the permit.
The permit also contains an express reservation that allows the United States to force
the removal of any of the permitted work:
That if future operations by the United States require an alteration in the position of the
structure or work herein authorized, or if, in the opinion of the Secretary of War, it shall
cause unreasonable obstruction to the free navigation of said water, the owner will be
required, upon due notice from the Secretary of War, to remove or alter the structural
work or obstruction caused thereby without expense to the United States, so as to
render navigation reasonably free, easy, and unobstructed.

45

This condition would seem to be exactly the type of "reservation of the right to compel
removal" that the Third Circuit indicated could prevent surrender of jurisdiction.

46

While this

reservation has limitations regarding when the Corps can order removal of permitted fill, the
fact that there is any reservation is sufficient to put the landowner on notice that "one who
develops areas below MHW does so at his own peril"

47

and thus prevents a surrender of

jurisdiction. Because there is no surrender, the areas previously below the MHW mark
continue to be regulated under the RHA.
On this basis, surrender has not been triggered and the rule of indelible navigability
applies to the eastern portion of the site. Accordingly, any areas that were RHA jurisdictional
waters when the levees were permitted in 1940 are still jurisdictional under the RHA.
Determining the Extent of RHA Jurisdiction
With these legal rules in mind, the San Francisco District should expeditiously finalize
the jurisdictional determination for the Redwood City salt plant site. Consistent with the

44

War Department Permit issued to Stauffer Chemical Company, January 16, 1940.
Condition (f) of the January 16, 1940 War Department permit.
46
See Stoeco, 498 F.2d at 610.
47
Froelke, 578 F.2d at 753
45
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foregoing discussion, the determination should include different findings for the two parcels
comprising the site.
For the western portion of the site (parcel1, highlighted in green on the attached mapL
RHA jurisdiction does not attach. There is no evidence that the Army ever asserted jurisdiction
over this area or the construction that took place on this parcel. Either the property was never
subject to RHA jurisdiction or RHA jurisdiction has been surrendered. No further analysis is
required for this parcel.
For the eastern portion ofthe site (parcel 2, highlighted in red on the attached mapL
which is bordered by the levees that were authorized by the 1940 permit and which includes
the area behind the dyke on First Slough, jurisdiction has not been surrendered and is retained
by the rule of indelible navigability. For this area, the scope of RHA jurisdiction was fixed at the
time the levees were constructed. Accordingly, the District must determine what areas of the
parcel, if any, were below the MHW mark at the time the levees were constructed.
In making this determination, the District must take into account the information
contained in the 1940 permit and accompanying attachments. These documents reflect the
understanding of the parties at the time the permit was issued and should be accepted as the
best available evidence of the locations of the features of the site, the elevations of the levees
and dyke to be constructed, and the resources warranting protection. The permit identifies
three ofthe more substantial features, First Slough, Westpoint Slough, and an unnamed
tributary thereof, in specifying the location of the levees to be constructed.

48

The terms of the

permit indicate that these were the waters that the terms and conditions were intended to
protect. The diagram accompanying the permit (Sheet 1) shows that the base of the dyke that
was constructed across First Slough was below the MHW mark. It also shows that the other
levees on the site were to be constructed on marshlands at locations near the above named
waters at elevations generally equal to the mean higher high water mark, which is above the
MHW mark. The marshlands appear to be identified by horizontal lines shading specific areas
of the map. Finally, the map (Sheet 2) also shows the levees crossing three smaller sloughs.
These smaller sloughs are not specifically identified in the permit. The permit and its
accompanying documents are silent on the elevations of these sloughs and on whether the
Army intended to extend RHA protection to them.
In finalizing its jurisdictional determination for this parcel, the District may also consider
other existing historical information that supplements the information contained in the permit
and its accompanying documents to ensure a full and accurate understanding of the site.
However, the District has the burden of substantiating the location of any tidal waters that

48

War Department Permit issued to Stauffer Chemical Company, January 16, 1940.
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were below the MHW mark at the time the levees were constructed to assert RHA jurisdiction
over those areas. The information and representations in the permit should receive deference
unless there is convincing evidence that the other historical materials provide a more accurate
representation ofthe site at the time the levees were constructed.
Clean Water Act

Overview
The geographic extent of CWA jurisdiction is a distinct question from RHA jurisdiction.

49

The geographic extent of CWA jurisdiction is generally greater than that under the RHA;
however, that is not always the case.

50

Because of the different goals of the statutes and as a

consequence of the rule of indelible navigability, some areas that are no longer covered by
"waters" may be subject to RHA jurisdiction but not CWA jurisdiction. There is no comparable
rule of indelible jurisdiction for the CWA.

51

The following discussion analyzes the CWA and

implementing regulations in light of relevant legal precedent to determine whether the site of
the Redwood City salt plant is subject to CWA jurisdiction. It concludes that the liquid pickle
and bittern on the site is not "water" and that therefore these liquids are not subject to CWA
jurisdiction. It examines the Ninth Circuit's basis for finding CWA jurisdiction over other Bayarea salt plant sites in Froehlke, and explains why that decision is not applicable to the
Redwood City site.
Factual Setting
The factual setting set forth at the beginning ofthis document is relevant to the
discussion of CWA jurisdiction over the site. However, there are some details that are
particularly relevant to CWA jurisdiction that merit mention here. Specifically, the entire site is
controlled by Cargill, and other parties cannot access the site without Cargill's permission. The
entire Redwood City site had been converted into its current configuration by 1951, before
passage of the CWA in 1972, and has operated as an industrial salt-making facility since that
2

time. 5 That conversion required significant manipulation of the immediate geography. The
49

See Milner, 583 F.3d at 1194 ("the scope of the Corps' regulatory authority under the CWA and RHA is not the
same").
50
See U.S. v. Riverside Bayview Homes, Inc., 474 US 121, 133 (1985) ("Congress evidently intended to repudiate
limits that had been placed on federal regulation by earlier water pollution control statutes and to exercise its
powers under the Commerce Clause to regulate at least some waters that would not be deemed "navigable" under
the classical understanding of that term.").
51
Environmental Protection Agency, Guidelines for Specification of Disposal Sites for Dredged or Fill Material, 45
Fed. Reg. 85,336, 85,340 (Dec. 24, 1980) ("When a portion of the Waters of the United States has been legally
converted to fast land by a discharge of dredged or fill material, it does not remain waters of the United States
subject to section 301(a). The discharge may be legal because it was authorized by a permit or because it was
made before there was a permit requirement.").
52
Redwood City Salt Plant Approved Jurisdictional Determination Submission (May 30, 2012) Attachment B. p. 9.
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site is partitioned into various cells by a network of levees that also serve as roads and building
3

pads. 5 Most ofthe cells are used to contain the liquids that are used to produce salt or that
are a by-product of the salt making process. The process on this site begins when pickle is
pumped from facilities at other locations after several years of processing. That liquid is then
moved through a succession of cells at the Redwood City site before the salt is precipitated out
4

of suspension in the crystallizer cells. 5 Once the salt precipitates out of solution, the remaining
liquid, bittern, is moved into other cells to be recycled back into the process or sold for other
uses.

55

The content of the cells is controlled by the operator of the site and all cells can be
6

entirely drained. 5 For the solar evaporation process to work and increase the concentration of
the pickle, the containment cells must be hydrologically separated from the neighboring Bay
7

waters. 5 Any discharge ofthe pickle or bittern into CWA jurisdictional waters would require a
CWA permit. 58
CWA Statutory Scheme
Congress enacted the CWA to "restore and maintain the chemical, physical, and
biological integrity ofthe Nation's waters."

59

The statute makes "the discharge of any pollutant

by any person [into the waters ofthe United States] ... unlawful" unless such discharge is
permitted under Section 402 or 404 ofthe Act.

60

The U.S. Environmental Protection Agency

(EPA) administers the Section 402 program through the National Pollution Discharge
Elimination System (NPDES) to regulate all pollutants except for dredged material and fill
material.

61

As part of the NPDES program, EPA establishes effluent limitations guidelines that

set pollution control standards for specific pollutants or classes of pollutants. Any discharge of
pollutants with effluent limitations requires a permit and must meet those guidelines to comply
with the CWA. The U.S. Army Corps of Engineer administers the Section 404 program to
regulate the discharge of dredged material and fill material.

62

The geographic scope of CWA jurisdiction is defined in statute as "navigable waters" and
the "contiguous zone or the ocean."

53
54
55
56
57
58

63

"Navigable waters" is further defined by the statute to

td. at 4.
td. at 3-4.
ld.
/d.

td. at 8.
/d. at 25 n.49. See also 40 C.F.R. § 415.160 et seq.

59

33 u.s.c. § 1251.
33 U.S.C. § 1311. See also 33 U.S.C. § 1362{7) and (12) defining "navigable waters" and "discharge of a
pollutant" respectively.
61
33 u.s.c. § 1342.
62
33 u.s.c. § 1344.
63
33 u.s.c. § 1362.
60

14

mean "the waters of the United States, including the territorial seas."

64

The structure of the

statute makes it clear that the CWA was intended to protect more than just the "traditional
navigable waters" that are jurisdictional under the RHA.

65

Congress meant for the definition of

the term "navigable waters" to "be given the broadest constitutional interpretation"

66

because

"[w]ater moves in hydrologic cycles and it is essential that discharge of pollutants be controlled
at the source."

67

However, recent Supreme Court opinions have held that the term "navigable"

cannot be read out ofthe statute when interpreting the jurisdictional scope ofthe CWA.

68

Thus, Corps permits are required for discharges of dredged material or fill material into
"navigable waters" defined as "waters ofthe United States."
Regulations Implementing the CWA
The agencies charged with implementing the CWA, the EPA and the Corps, define
"waters of the United States" by regulation to reach beyond "navigable waters" as that term
was traditionally used to protect "all waters that together form the entire aquatic system."

69

While the regulatory definition of jurisdictional"waters of the United States" is broad, it does
not cover everything that is wet.

70

Indeed, the Supreme Court has recognized that certain

types of waters are not jurisdictional,

71

as has the Ninth Circuit.

72

EPA and Corps regulations set

forth seven generally defined types of water bodies that are jurisdictional"waters of the United
States:"
(1) All waters which are currently used, or were used in the past, or may be susceptible
to use in interstate or foreign commerce, including all waters which are subject to the
ebb and flow of the tide;
(2) All interstate waters including interstate wetlands;
(3) All other waters such as intrastate lakes, rivers, streams (including intermittent
streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa
33 u.s.c. § 1362(7).
Rapanos v. U.S., 547 U.S. 715, 731 (SCALIA, majority), 767-68 (KENNEDY, concurring) (2009).
66
42 Fed.Reg. 37122, 37127 (July 19, 1977) (quoting H.R. Report No. 92-1465 at 144).
67
S.Rep. No. 92-414, 1972 U.S.C.C.A.N 3668, 3742 (1972).
68
Rapanos, 547 U.S. at 731 (SCALIA, majority), 779 (KENNEDY, concurring).
69
U.S. v. Riverside Bayview Homes, 474 US at 133 (quoting the preamble to the rulemaking establishing the
regulations defining the geographic scope of CWA jurisdiction, 42 Fed.Reg. 37128 (1977)); see also 33 C.F.R. Part
328.
7
° For example, "non-tidal drainage and irrigation ditches excavated on dry land." 51 Fed. Reg. 41206, 41217 (Nov.
13, 1986).
71
See Rapanos, 547 U.S. 715; Solid Waste Agency of Northern Cook County v. USACE, 531 U.S. 159 (2001)
(hereinafter "SWANCC").
72
See San Francisco Baykeeper v. Cargill Salt Division, 481 F.3d 700 (9th Cir. 2007) (holding that a pond alleged to
be jurisdictional was not a "water of the United States" because "mere adjacency provides a basis for CWA
coverage only when the relevant waterbody is a 'wetland,' and no other reason for CWA coverage of Cargill's pond
is supported by evidence").
64

65
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lakes, or natural ponds, the use, degradation or destruction of which could affect
interstate or foreign commerce including any such waters:
(i} Which are or could be used by interstate or foreign travelers for recreational or other
purposes; or
(ii} From which fish or shellfish are or could be taken and sold in interstate or foreign
commerce; or
(iii} Which are used or could be used for industrial purpose by industries in interstate
commerce;
(4} All impoundments of waters otherwise defined as waters of the United States under
the definition;
(5} Tributaries of waters identified in paragraphs (a} (1} through (4} of this section;
{6} The territorial seas;
(7} Wetlands adjacent to waters (other than waters that are themselves wetlands}
identified in paragraphs (a}(l} through (6} of this section. 73
Any water that does not fall within one of those defined types of water is not jurisdictional
under the CWA. Additionally, even if a water falls within one of the seven defined types,
jurisdiction will not attach if it is one of two categories of water explicitly excluded from
jurisdiction by the regulations:
{8} Waters of the United States do not include prior converted cropland.
Notwithstanding the determination of an area's status as prior converted cropland by
any other Federal agency, for the purposes of the Clean Water Act, the final authority
regarding Clean \AJater Act jurisdiction iemains with EPA.

Waste treatment systems, including treatment ponds or lagoons designed to meet the
requirements of CWA (other than cooling ponds as defined in 40 CFR 423.11(m} which
also meet the criteria ofthis definition} are not waters of the United States.

74

Corps districts must determine if a water falls within one ofthe seven categories of
jurisdictional water. If a district determines that the water does not fall within one of these
seven categories or that it is one of the explicitly excluded types, then the water is not
jurisdictional.
In reviewing this list of "waters of the United States," it is evident on first impression
that the liquids on the Redwood City site do not fall clearly into any of the seven categories.
The site has been highly altered to facilitate the salt manufacturing process. This alteration of
the site and a century of industrial salt making have eliminated any trace of the prior marshland
73
74

33 C.F.R. § 328.3(a).
33 C.F.R. § 328.3(a).
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or wetland character of the site. The liquids on the site are intentionally hydrologically
separated from the Bay and are not subject to the ebb and flow ofthe tide. While the liquids
on the site originated as water from the Bay, they have been subjected to years of carefully
managed processing that has rendered the liquids legally and chemically distinguishable from
the water in the Bay. These liquids are wholly within the boundaries of the State of California
and are not navigated in interstate commerce, or a part of the territorial seas. Likewise, the
liquids are not impoundments of waters otherwise defined as waters of the United States.
These facts suggest that the liquids on the Redwood City site do not fall in any of the
seven categories of "waters of the United States" as set forth in the regulations. However,
several recent Supreme Court decisions have made the task of determining CWA jurisdiction
more complicated than simply applying the regulations. The Court has twice found that the
Corps' interpretation and application of the regulatory definition of "waters of the United
States" exceeded the scope of jurisdiction provided by the CWA statute. Therefore, the Corps
must apply both the regulatory definition of the scope of jurisdiction and the standards for
jurisdiction established by the Supreme Court. A water must be determined to be jurisdictional
under the regulations and the standards established by the Supreme Court for the CWA to
apply.
CWA Applies Prospectively
The Supreme Court has "long declined to give retroactive effect to statutes burdening
private rights unless Congress had made clear its intent."

75

This presumption holds true for the

CWA. The CWA is intended "to regulate discharges of dredged or fill material into the aquatic
system as it exists, and not as it may have existed over a record period of time."

76

This was

recently confirmed by the Ninth Circuit in Milner:
if land was dry upland at the time the CWA was enacted, it will not be considered part of
the waters of the United States unless the waters actually overtake the land, even if it at
one point had been submerged before the CWA was enacted or if there have been
subsequent lawful improvements to the land in its dry state.

77

Thus, areas that were lawfully filled, either before the passage ofthe CWA or pursuant to a
CWA permit, are no longer subject to CWA jurisdiction.

75

78

The fact that the majority of the area

Landgrafv. US/ Film Products, 511 U.S. 244, 270 (1994).
42 Fed. Reg. 37122, 37128 (July 19, 1977).
77
Milner, 583 F.3d at 1195.
78
Environmental Protection Agency, Guidelines for Specification of Disposal Sites for Dredged or Fill Material, 45
Fed. Reg. 85,336, 85,340 (Dec. 24, 1980) ("When a portion of the Waters of the United States has been legally
converted to fast land by a discharge of dredged or fill material, it does not remain waters of the United States
76
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within the Redwood City site was improved in a manner that did not necessarily raise the
elevation above that ofthe MHW does not make this principal any less applicable. A CWA
jurisdictional determination must be based on the site conditions today and not some prior site
condition that no longer exists.

79

Supreme Court Holdings on CWA Jurisdiction
The Supreme Court has twice found that the Corps' application of the regulations
defining the jurisdictional scope of the CWA exceeded the statutory authority.

80

The Court

expressed concern over the Corps' broad interpretation and application of the term "waters of
the United States" in both cases. Indeed, the Supreme Court observed that in drafting those
1

regulations, the agencies "deliberately sought to extend the definition of the waters of the
United States' to the outer limits of Congress's commerce power."

81

The Supreme Court held

"that 'the waters of the United States' in § 1362(7) cannot bear the expansive meaning that the
Corps would give it"

82

and is "not 'based on a permissible construction of the statute."'

83

In the

most recent of those cases, Rapanos, the Supreme Court set out two alternative standards for
determining CWA jurisdiction. As a result, the Corps must ensure that any assertion of CWA
jurisdiction is consistent with the regulations and at least one of the two alternative standards
established in the Rapanos decision.
The two alternative standards for determining what is jurisdictional under the CWA exist
because Supreme Court's decision in Rapanos was issued without a majority opinion. Three
Justices joined in the plurality opinion that Justice Scalia authored, which had arguably the
narrower standard for what is jurisdictional under the CWA. Justice Kennedy concurred in the
judgment but wrote his own opinion setting forth a different legal standard than that of the
plurality. Four justices dissented and would have held that a far more inclusive standard
applied. In such cases, controlling legal principles may be derived from those principles
espoused by five or more justices.

84

Therefore, there is CWA jurisdiction when the plurality's

standard, authored by Justice Scalia, is satisfied, or when the standard in Justice Kennedy's

subject to section 301(a). The discharge may be legal because it was authorized by a permit or because it was
made before there was a permit requirement.").
79
See Milner, 583 F.3d at 1195;
80
Rapanos, 547 U.S. 715; SWANCC, 531 U.S. 159.
81
Rapanos, 547 U.S. at 724 (SCALIA, plurality).
82
/d. at 731-32 (SCALIA, plurality), 778-79 (KENNEDY, concurring).
83
!d. at 739 (SCALIA, plurality).
84
See Marks v. United States, 430 U.S. 188, 193-94 (1977); Waters v. Churchill, 511 U.S. 661, 685 (1994) (Souter, J.,
concurring) (analyzing the points of agreement between plurality, concurring, and dissenting opinions to identify
the legal "test ... that lower courts should apply," under Marks, as the holding of the Court); cf. League of United
Latin American Citizens v. Perry, 126 S. Ct. 2594, 2607 (2006) (analyzing concurring and dissenting opinions in a
prior case to identify a legal conclusion of a majority of the Court); Alexander v. Sandoval, 532 U.S. 275, 281-282
(2001) (same).
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concurring opinion is satisfied. The plurality concluded that the agencies' regulatory authority
should extend only to relatively permanent, standing or continuously flowing bodies of water .
II

11

. . connected to traditional interstate navigable waters/' and to Wetlands with a continuous
surface connection to" such relatively permanent waters.

85

11

Justice Kennedy held that tO

constitute 'navigable waters' under the Act, a water or wetland must possess a 'significant
nexus' to waters that are or were navigable in fact or that could reasonably be so made."

86

Supreme Court on CWA Jurisdiction and What Constitutes 11Waters"
Applying the standards for CWA jurisdiction set forth by the Supreme Court to the
Redwood City site will be more instructive than applying the regulations to determine if the
liquids located there are jurisdictional. This is because the liquids at the site raise a
fundamental question: what kinds of liquids constitute 11 Water" as that term would be
understood by a majority of the Supreme Court?
In the Supreme Court's most recent decision regarding CWA jurisdiction, Rapanos, the
11

plurality opinion emphasized that the CWA authorizes federal jurisdiction only over
'waters.m

87

The opinion analyzes the meaning ofthe statutory definition of ~~navigable waters/'

11

which is the waters of the United States/' to determine if the agencies' interpretation and
application of that term is consistent with the authority conferred by the statute. The analysis
11

includes an extensive dissection of the definition of Water" from the second edition of
Webster's New International Dictionary because the term 11Water" is not defined in statute or
regulation. The plurality concludes that the term can only mean relatively permanent,
II

standing or flowing bodies of water."

88

The plurality opinion cites to this definition to require a

more limited scope of CWA jurisdiction than the agencies' interpretation, which allowed for
CWA jurisdiction over certain intermittent and ephemeral waters. The plurality demanded that
the scope of CWA jurisdiction accord[] with the commonsense understanding of the term
II

[water]."

89

The concurring opinion in Rapanos also looks at the same dictionary definition, but
11

does so to show that an understanding of the term Waters" that is broader than the majority's
also accords with the dictionary and common sense.

90

Justice Kennedy does not reject the

11

principle that the definition of Water" needs to accord with the commonsense understanding,
but rather he believes that a broader interpretation of the term is possible within such a
commonsense understanding. The Rapanos decision shows that the Supreme Court will closely

85

Rapanos, 547 U.S. at 739, 742 (SCALIA, plurality).
/d. at 759 (KENNEDY, concurring). Chief Justice Roberts wrote a separate concurring opinion explaining his
agreement with the plurality. See 547 U.S. at 757-759.
87
Rapanos, 547 U.S. at 731.
88
/d. at 732.
89
ld. at 733.
90
/d. at 770.
86
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examine regulatory interpretations of the scope of CWA jurisdiction, and that while
interpretations of language may differ, the Supreme Court will likely demand that any
interpretation of "waters of the United States" be consistent with commonly accepted
understandings of terms such as "water."
Applying this analysis to the Redwood City site, the Corps must determine whether the
liquids on the site are "water" as a majority of the Supreme Court understands that term. The
Rapanos decision is instructive on the type and method of inquiry involved, but the specific

analysis in Rapanos is not relevant to the issue at hand because the discussion in that case
contrasted geographic features that were regularly covered with water with features that were
normally dry or only occasionally covered with water. It did not address what kinds of liquids
qualify as "water."

Therefore, we are left to apply the analytical rubric from Rapanos to this

slightly different question regarding the meaning of the term "water."
Looking at the definition of "water" in the second edition of Webster's New
International Dictionary, the same definition relied on by Justice Scalia in the plurality opinion
in Rapanos, one finds that the first two definitions of "water" refer to the naturally occurring
substance that (l.a.) "descends from the clouds in rain," {l.b.) the "substance having the
composition H2 0," or (2) "liquid substance occurring not chemically combined, in any of various
quantities, states or aspects" ... (2.a.) "[a]s derived from natural sources" or (2.b.) "[a]s found
in streams and bodies forming geographical features such as oceans, rivers, lakes."

91

Only the

third definition includes "liquid containing or resembling or of the fluidity and appearance of
water" or a "liquid prepared with water, as by solution."

92

Tellingly, this later meaning of the

term is defined by contrasting the liquid with "water," meaning that identifying such liquids as
"water" is more attenuated and less "commonsense" than those described in the first two
definitions.
Applying the Rapanos plurality's method of analysis, the "commonsense understanding"
of "water" would include relatively naturally occurring forms of H2 0 such as those found in
"rivers, lakes, and seas." This doesn't mean that only pure water, or pure sea water, is
regulated under the CWA. After all, the Cuyahoga River was not a pure, unadulterated water
when it caught fire in 1969. That event is widely regarded as "one of a handful of disasters that
led to ... the passage ofthe Clean Water Act."

93

So, it can be assumed that natural, but

contaminated or adulterated, water bodies like the Cuyahoga in 1969 are among the types of
91
92

Webster's New International Dictionary 2882 (2nd ed. 1954) (hereinafter "Webster's Second").

/d.

93

Christopher Maag, From the Ashes of'69, a River Reborn, N.Y. Times, June 21, 2009,
http://www.nytimes.com/2009/06/21/us/21river.html; see also Rapanos, 547 U.S. at 809 (STEVENS, dissent)
("Congress passed the Clean Water act in response to widespread recognition- based on events like the 1969
burning of the Cuyahoga River in Cleveland- that our waters had become appallingly polluted.").
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waters that Congress intended to cover under the CWA. However, the liquids on the Redwood
City site are a different sort. Those liquids are not within a natural water body; they are
contained within an intentionally engineered industrial complex. The composition of the liquids
is not a consequence of the discharge of pollutants or the disposal of wastes, but a
consequence of a purposeful industrial process to create a product. And, unlike the Cuyahoga
River, there are no potential users of the liquids at the Redwood City site other than the site
owner that could be impacted by their composition.

94

The commonsense understanding of the term "water," and one that accords with the
definition of "water" in Webster's Second, does not include the pickle or bittern on the
Redwood City site, which are products of an industrial process. Other than being in an aqueous
form and being originally derived from Bay waters, the liquids on the Redwood City site are
more commonly understood to be a chemical used in, or a byproduct of, an industrial process.
Additionally, these liquids are regulated as a pollutant under Subpart P (Sodium Chloride
Production Subcategory) of the CWA.

95

Thus, these liquids should be treated as an industrial

product and not as "water," which is consistent with how EPA has classified this substance in its
regulations and which means that they should not be treated as a jurisdictional water under the
CWA.
Applicability ofthe CWA to the Redwood City Site
In sum, the pickle and bittern liquids at the Redwood City site are an industrial product
regulated as a pollutant under the CWA; the site is not part of the aquatic system; and any
discharge of the liquids to waters of the United States would require a CWA permit. Given
these facts and the purposes the CWA is intended to serve, the pickle and bittern liquids at the
site are not "water" potentially subject to jurisdiction under the CWA.
Leslie Salt Co. v. Froehlke

The Froehlke decision was discussed extensively in the section above on RHA
jurisdiction, but it bears mentioning again here because that case addressed the jurisdictional
status of Bay area salt ponds under the CWA as well as the RHA. In Froehlke, the Ninth Circuit
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This is similar to waste treatment systems, which are categorically excluded from CWA jurisdiction in the
regulatory definition of "waters of the United States" because they are not susceptible to being used by entities
operating in interstate commerce other than the entity that controls the waste treatment system. The rationale
behind this is that the agencies were concerned with regulating water pollution that has the potential to affect
entities operating in interstate commerce, rather than regulating the use of waters in interstate commerce if that
use had no potential to affect other users in interstate commerce. See EPA, Decision of the General Counsel,
NPDES Permits, Opinion No. 73 (Dec 15, 1978); National Pollutant Discharge Elimination System; Revision of
Regulations, Final Rule, 44 Fed.Reg. 32854, 32858 (June 7, 1979). See also, EPA, A Collection of Legal Opinions, Vol.
1 at 295.
95
40 C.F.R. § 415.160 et seq.
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corrected the district court's holding that CWA jurisdiction was "coterminous" with RHA
jurisdiction and that both were determined by identifying the "former line of MHHW ofthe bay
in its unobstructed, natural state."

96

The Ninth Circuit made it clear that instead of being

"coterminous" with RHA jurisdiction, CWA jurisdiction was generally broader than RHA
jurisdiction.
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The Ninth Circuit also addressed the question of "whether the Corps' jurisdiction

covers waters which are no longer subject to tidal inundation because of man-made
obstructions such as Leslie's dikes," which the court viewed as the central issue under review in
that case.
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In addressing this question, the court relied on the finding that the liquid behind

the levees was the same as the water in the San Francisco Bay.

99

The court also noted that

Leslie used the salt ponds to manufacture a product that is sold in interstate commerce as a
basis for regulating them under the CWA.

100

On those grounds, the Ninth Circuit held that "the

Corps's jurisdiction under the FWPCA [CWA] extends at least to waters which are no longer
subject to tidal inundation because of Leslie's dikes without regard to the location of historic
tidal water lines in their unobstructed, natural state."

101

In sum, the Froehlke finding that CWA jurisdiction could extend to waters behind levees
was based on two premises: first, that the liquid behind the levees was the "same" as the
water in the Bay and equally worthy of protection from pollution; and second, that the end
product that was extracted from the impounded water was sold in interstate commerce and
therefore within the constitutional limits of the Commerce Clause. However, in the intervening
35 years since the Froehlke decision, there have been a number of Supreme Court cases that
bear upon the continued validity of these premises and the Ninth Circuit's finding based upon
them.
Frohlke: "Water" Behind Levees has a Status Equal to Water in the Bay

The Ninth Circuit's premise for affirming CWA jurisdiction in the Froehlke case, which is
that the liquid behind the levees confining the Bay area salt plants was the "same" water as in
the Bay, has been brought into doubt by intervening Supreme Court decisions, at least with
respect to the liquids at the Redwood City site. As discussed above, by the time liquids are
transferred to the Redwood City site, they have been processed for at least four years, resulting
96

Froehlke, 578 F.2d at 753.
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/d. at 754-55.
ld. at 754.
99
/d. at 755 ("We see no reason to suggest that the United States may protect these waters from pollution while
they are outside of Leslie's tide gates, but may no longer do so once they have passed through these gates into
Leslie's ponds.").
100
td. ("Moreover, there can be no question that activities within Leslie's salt ponds affect interstate commerce,
since Leslie is a major supplier of salt for industrial, agricultural, and domestic use in the western United States.
Much of the salt which Leslie harvests from the Bay's waters at the rate of about one million tons annually enters
interstate and foreign commerce.").
101
td. at 756.
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in a significantly higher salinity than the Bay water; they have been hydrologically severed from
the larger aquatic system; and they are regulated as pollutants under the CWA. The liquids at
the Redwood City site are therefore chemically distinguishable, ecologically distinguishable, and
legally distinguishable from the Bay waters. They are no longer the type of resource the CWA
was intended to protect. The liquids at the Redwood City site are more commonly understood
to be a chemical used in, or a byproduct of, an industrial process rather than "water."
Given what recent Supreme Court precedents reveal about the scope of CWA
jurisdiction, we cannot reasonably expect to regulate as "water" liquids that have been
managed as part of a closed-system industrial solar evaporation process for a period of several
years or more and that are regulated as a pollutant under the CWA. Therefore, the Corps
should not assert CWA jurisdiction over the industrial process (pickle and bittern) liquids at the
Redwood City site.
Frohlke: Interstate Commerce Connection

Because the industrial process liquids at the Redwood City site are not "water" for the
purposes of CWA jurisdiction, the question of whether there is an interstate commerce
connection with the liquids on the site is no longer relevant. Even with an appropriate
interstate commerce connection to the liquids at the site, those liquids must be "water" for
CWA jurisdiction to attach. Moreover, the Supreme Court's recent decisions requiring that "the
word 'navigable' in the Act must be given some effect" or "significance" when interpreting the
jurisdictional scope ofthe CWA suggest that the type of interstate commerce connection
identified by the Ninth Circuit in Frohlke is not the type of interstate commerce connection
required to establish CWA jurisdiction.

102

The specific interstate commerce connection the Ninth Circuit cited in Froelke was that
"Leslie is a major supplier of salt for industrial, agricultural, and domestic use in the western
United States."

103

This interstate commerce connection does not give any significance to the

word 'navigable' in the Act.

104

After the Supreme Court's decisions in SWANCC and Rapanos,
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Rapanos, 547 U.S. at 731 (SCALIA, majority), 779 (KENNEDY, concurring).
Froehlke, 578 F.2d at 755.
104
Additionally, this type of interstate commerce connection was not what was contemplated by the agencies
when the CWA regulations were developed. The valid test is not whether a liquid is susceptible to use in interstate
commerce by the entity that controls the liquid, but rather whether a liquid is susceptible to use in a manner that
would affect interstate commerce by entities other than the entity that controls the liquid. See EPA, A Collection
of Legal Opinions, Vol. 1 at 295; EPA, Decision of the General Counsel, NPDES Permits, Opinion No. 73 (Dec. 15,
1978); 44 Fed.Reg. at 32858.
103
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*702 Before CANBY, HAWKINS, and GOULD, Circuit Judges.
CANBY, Circuit Judge.
San Francisco Baykeeper and Citizens Committee to Complete the Refuge (collectively "Baykeeper") filed this citizen suit under
the Clean Water Act, 33 U.S.C. § 1251 et seq., ("CWA" or "the Act") against Cargill Salt Division and Cargill, Incorporated
(collectively "Cargill"). Baykeeper alleged that Cargill discharged pollutants into "waters of the United States" without a permit.
The body of water into which Cargill allegedly discharged waste is a nonnavigable, intrastate pond ("the Pond"), not determined
to be a "wetland," that collects polluted runoff within Cargill's waste containment facility located near the southeastern edge of
San Francisco Bay. The district court granted summary judgment in favor of Baykeeper after determining that the Pond qualifies
as a "water[] of the United States" because it is adjacent to a protected water of the United States (Mowry Slough). Cargill then
brought this appeal. Because we conclude that mere adjacency provides a basis for CWA coverage only when the relevant
waterbody is a "wetland," and no other reason for CWA coverage of Cargill's Pond is supported by evidence or is properly before
us, we reverse the district court's summary judgment.

Background
Cargill and its predecessors have conducted saltmaking operations at the edge of San Francisco Bay, in Alameda County,
California, since the 1860's. In 1979, the United States acquired some 15,000 acres of Cargill's lands for inclusion in the Don
Edwards San Francisco Bay Wildlife Refuge ("the Refuge"). Cargill retained an easement over 12,000 acres that permits it to
continue its saltmaking operation.
Cargill produces salt by evaporating water from the Bay in a series of ponds. The harvesting and refinement of the salt results in
the production of waste residue that is heavily saline and contains other pollutants. Cargill maintains within the Refuge a 17acre
waste containment facility that it uses for disposal of saltprocessing residue. The northern portion of the disposal site (the "upper
elevation") contains a pile of uncovered waste several acres in size ("the Pile"). During storms, rainwater carries residue from the
https://scholar.google.com/scholar_case?case=3935197305560515412&hl=en&as_sdt=2006&as_vis=1&scfhb=1
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upper elevation (including the Pile) to the southern portion of the site (the "lower elevation") where it drains into the non
navigable Pond. An earthen levee separates the southern edge of the Pond from Mowry Slough, a navigable tributary of San
Francisco Bay. The parties agree that Mowry Slough is a "water[] of the United States."
The horizontal distance between the edge of the Slough and the edge of the Pond varies considerably depending on the tide. At
low tide, the Pond and the Slough are separated by as much as 125 feet, including the surrounding wetlands. At high tide,
however, Slough water inundates the wetlands up to the levee and has, on some occasions, overtopped the levee and flowed
into the Pond. While there is no evidence in the record that liquid has ever flowed from the Pond to the Slough, the district court
made no specific rulings on that issue. Cargill from time to time pumps waste water away from the Pond to prevent the level of the
Pond from approaching the top of the levee.
In 1996, Baykeeper filed a citizen suit pursuant to 33 U.S.C. § 1365 against Cargill, stating various claims under the CWA arising
703

from Cargill's alleged unpermitted discharge of pollution into "waters of the *703 United States" (the Pond). From the beginning,
the parties have disputed whether the Pond is within the coverage of the CWA.
In its first motion for summary judgment, Baykeeper alleged that the Pond is a "water[] of the United States" under the "Migratory
Bird Rule" of the Environmental Protection Agency ("the EPA"), 53 Fed.Reg. 20,764, 20,765 (June 6, 1988), because it is used
intermittently as habitat by migratory birds. The district court agreed and granted summary judgment in favor of Baykeeper on two
claims.[1] While appeals were pending here, however, the Supreme Court issued its decision in Solid Waste Agency of Northern
Cook County v. United States Army Corps of Engineers ("SWANCC"), 531 U.S. 159, 121 S.Ct. 675, 148 L.Ed.2d 576 (2001),
holding that the identical Migratory Bird Rule of the Army Corps of Engineers ("the Corps"), when applied to isolated intrastate
waters, exceeded the Corps' authority under the CWA. Id. at 174, 121 S.Ct. 675. In light of SWANCC, we vacated the district
court's summary judgment and remanded for consideration of whether alternative grounds exist for CWA jurisdiction. San
Francisco Baykeeper v. Cargill Salt Div., 263 F.3d 963 (9th Cir.2001).
On remand, Baykeeper again moved for summary judgment, this time advancing the theory that the Pond is a "water[] of the
United States" because it is adjacent to Mowry Slough. Cargill opposed the motion, arguing that, under controlling regulations,
adjacency provides a basis for CWA coverage only in the case of wetlands. Baykeeper has apparently never argued or
presented evidence that the Pond qualifies as a "wetland" under the applicable regulatory definition. See 40 C.F.R. § 122.2
(2006).
The district court granted summary judgment a second time in favor of Baykeeper after determining that "bodies of water that are
adjacent to navigable waters are `waters of the United States' and are therefore protected under the Clean Water Act." Noting that
adjacent wetlands qualify for CWA protection under the applicable regulations and Supreme Court precedent, the court
reasoned that "the same characteristics that justif[y] protection of adjacent wetlands ... apply as well to adjacent ponds." In
support of its determination that the Pond is a water of the United States, the district court found as undisputed facts that: (1) "the
Pond was adjacent to Mowry Slough at the time that the suit was filed"; (2) "the soils between the Pond and Mowry Slough are
saturated"; and (3) "the berm between the Pond and Mowry Slough leaked and allowed Slough water to enter the Pond at high
tide."[2]

704

*704 The parties subsequently entered into a settlement agreement setting forth potential remedies contingent on further
proceedings, and preserving the right to appeal certain issues (including the district court's finding of CWA jurisdiction based on
adjacency). As part of the agreement, Baykeeper waived the right "now or in the future" to assert "any theories of CWA jurisdiction
over the Site (including the Pond), other than the Adjacent Waters Theory upon which the District Court based its Jurisdictional
Ruling." The district court issued a final judgment incorporating the terms of the settlement agreement, and this appeal followed.

Jurisdiction and Standard of Review
We have jurisdiction under 28 U.S.C. § 1291. We review de novo the district court's grant of summary judgment that the Pond is a
"water[] of the United States." Baccarat Fremont Developers, LLC v. United States Army Corps of Eng'rs, 425 F.3d 1150, 1153 (9th
Cir. 2005).

Discussion
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We conclude that the district court improperly expanded the regulatory definition of "waters of the United States" when it held that
bodies of water that are adjacent to navigable waters are subject to the CWA by reason of that adjacency. Our conclusion is
based on the CWA, the regulations promulgated by the agencies responsible for administering it, and the decisions of the
Supreme Court addressing the reach of the Act and its regulations.
Congress passed the CWA in 1972 "to restore and maintain the chemical, physical, and biological integrity of the Nation's
waters." 86 Stat. 816, codified at 33 U.S.C. § 1251(a). One of its principal provisions prohibits the unpermitted discharge of
pollutants into "navigable waters." 33 U.S.C. § 1311(a). The term "navigable waters" is defined elsewhere in the Act to mean
"waters of the United States." Id. § 1362(7).
By not defining further the meaning of "waters of the United States," Congress implicitly delegated policymaking authority to the
EPA and the Corps, the agencies charged with the CWA's administration. See Chevron, USA Inc. v. Natural Res. Def. Council,
467 U.S. 837, 844, 104 S.Ct. 2778, 81 L.Ed.2d 694 (1984) (holding that congressional delegation to an agency may be implicit).
[3]

Although the Corps initially construed the Act to cover only waters navigableinfact, the Corps and the EPA have since issued
nearly identical regulations expanding the definition of "waters of the United States" to include some intrastate waterbodies that
are not navigable in the traditional sense.[4]
As relevant here, current regulations protect not only navigableinfact waters but also tributaries of such waters, 40 C.F.R. §
705

122.2 ("Waters" (e)),[5] nonnavigable waterbodies whose use or misuse could affect interstate commerce, id. § 122.2 ("Waters"
(c)), and, most important for our purposes, "`wetlands' adjacent to waters *705 (other than waters that are themselves wetlands)"
otherwise covered by the Act, id. § 122.2 ("Waters" (g)). "Wetlands" are defined to mean
areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated
soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.
Id.
Under the controlling regulations, therefore, the only areas that are defined as waters of the United States by reason of adjacency
to other such waters are "wetlands." There is little doubt that the regulatory definition is intended to be exhaustive; the context
makes that clear, as does the fact that the definition states what "Waters of the United States ... means," not what those waters
"include." See id.; Shell Oil Co. v. EPA, 950 F.2d 741, 753 (1992) (giving restrictive effect to a definition that states what a term
"means" as opposed to what it "includes"). Disregarding the unambiguous regulations limiting to wetlands the areas subject to
the CWA because of adjacency, the district court determined that the Pond is covered by the Act because "the same
characteristics that justif[y] protection of adjacent wetlands... apply as well to adjacent ponds." This analysis was improper.
When legislation implicitly grants to an agency the authority to elucidate the meaning of a statutory provision, "a court may not
substitute its own construction of a statutory provision for a reasonable interpretation made by the administrator of an agency."
Chevron, 467 U.S. at 844, 104 S.Ct. 2778; see also United States v. Mead Corp., 533 U.S. 218, 229, 121 S.Ct. 2164, 150 L.Ed.2d
292 (2001); Wash., Dep't of Ecology v. U.S. EPA, 752 F.2d 1465, 1469 (9th Cir.1985) (an agency's reasonable interpretation of a
statute is entitled to deference "even if the agency could also have reached another reasonable interpretation, or even if [the
court] would have reached a different result had[it] construed the statute initially"). This principle applies with particular force
where, as here, "statutory construction involves reconciling conflicting policies, and a full understanding of the force of the
statutory policy in the given situation (depends) upon more than ordinary knowledge respecting the matters subjected to agency
regulations." Wash., Dep't of Ecology, 752 F.2d at 1469 (internal quotation marks and citations omitted; parenthesis in original).
The district court did not determine, nor was it argued, that the existing regulatory definition of "waters of the United States" is
unreasonable because it fails to include all waterbodies, or some other subcategory of waterbodies, adjacent to navigable
waters. Moreover, for reasons that will become apparent, it was not unreasonable for the EPA to view wetlands as a special
category subject to CWA jurisdiction that otherwise would not extend beyond navigable waters. We conclude, therefore, that the
district court erred when it found that the Pond is subject to CWA jurisdiction solely because it is "adjacent"[6] to Mowry Slough.

706

It is true that, in certain kinds of cases, there is a tension between the purpose of authorized citizen suits and Chevron *706
deference. The purpose of the citizen suit provision of the CWA, 33 U.S.C. § 1365, is to permit citizens to enforce the Clean Water
Act when the responsible agencies fail or refuse to do so. For that reason, the CWA provides that a citizen must give sixty days
notice to the relevant agency prior to commencing a citizen suit, and cannot bring such an action if the agency is prosecuting an
enforcement action. See id. § 1365(b)(1). In most cases, citizen suits are brought to enforce limitations included in a permit

https://scholar.google.com/scholar_case?case=3935197305560515412&hl=en&as_sdt=2006&as_vis=1&scfhb=1

3/7

2/14/2017

San Francisco Baykeeper v. Cargill Salt Div., 481 F. 3d 700  Court of Appeals, 9th Circuit 2007  Google Scholar

issued by the EPA, see, e.g., Sierra Club, Lone Star Chapter v. Cedar Point Oil Co., 73 F.3d 546, 566 (5th Cir.1996), and the suit
does not call into question any interpretation of the statute by the agency. On occasion, however, a citizen sues because of a
discharge that the EPA has elected not to regulate. If the decision of the EPA is given conclusive deference, the citizen suit would
be defeated. Suit is therefore allowed despite the EPA's inaction, and a court may decide whether the offending substance is a
pollutant even when the EPA has not decided that question. See id. at 56667. Thus, we have held that a court may, in
entertaining a citizen suit, decide whether a discharge of particular matter into navigable waters violates the CWA even though
the regulating agency determined that the discharge was not subject to the requirement of a permit. Ass'n to Protect Hammersley,
Eld, and Totten Inlets v. Taylor Resources, Inc., 299 F.3d 1007, 101213 (9th Cir.2002).
These cases do not, however, justify courts in denying deference to the EPA or the Corps when, by formal regulation, those
agencies construe the meaning of a statutory term that establishes the reach of the CWA that they administer. Cf. Mead Corp.,
533 U.S. at 230, 121 S.Ct. 2164 (stating that the "overwhelming number of our cases applying Chevron deference have reviewed
the fruits of noticeandcomment rulemaking or formal adjudication"). Indeed, in deciding the merits of the citizens' claim in Taylor
Resources, we were heavily guided by the EPA's definition of "point sources" in order not to "undermine the agency's
interpretation of the Clean Water Act." Taylor Resources, 299 F.3d at 1019. To decide the present case brought by Baykeeper, the
district court and we are required to determine whether Cargill has discharged pollutants into a water of the United States without
a permit. For reasons already stated, it is most appropriate to defer to the administering agencies in construing the statutory term
"waters of the United States," which establishes the reach of the CWA. Deference is especially suitable because this borderline
determination of nonnavigable areas to be made subject to the CWA is one that involves "conflicting policies" and expert factual
considerations for which the agencies are especially well suited. See Wash., Dep't of Ecology, 752 F.2d at 1469. Because we do
not want to undermine or throw into chaos the EPA's and the Corps' construction of the statute that establishes the reach of the
CWA, Chevron deference is required, even in this citizen suit.
Baykeeper appears to concede that the regulatory definition of "waters of the United States" does not support the district court's
expansive construction. Nevertheless, it argues that summary judgment was appropriately granted because "the Supreme Court
has repeatedly held that the CWA protects all waterbodies with a `significant nexus' to navigable waters." This is simply not the
case. In United States v. Riverside Bayview Homes, Inc., 474 U.S. 121, 106 S.Ct. 455, 88 L.Ed.2d 419 (1985), the Court held that
707

the Corps did not exceed its statutory authority when it defined "waters of the United States" to include adjacent wetlands. Id. at
13435, 106 S.Ct. 455. The *707 Supreme Court's opinion leaves little doubt about two of its foundations: (1) that it is up to the
Corps to determine where "waters of the United States" end, and (2) that the Corps' regulation was reasonable in treating
adjacent wetlands as a unique category subject to the CWA despite their nonnavigability:
The Corps has concluded that wetlands may affect the water quality of adjacent lakes, rivers, and streams even
when the waters of those bodies do not actually inundate the wetlands. For example, wetlands that are not flooded
by adjacent waters may still tend to drain into those waters. In such circumstances, the Corps has concluded that
wetlands may serve to filter and purify water draining into adjacent bodies of water and to slow the flow of surface
runoff into lakes, rivers, and streams and thus prevent flooding and erosion.... In addition, adjacent wetlands may
"serve significant natural biological functions, including food chain production, general habitat, and nesting,
spawning, rearing and resting sites for aquatic ... species." In short, the Corps has concluded that wetlands
adjacent to lakes, rivers, streams, and other bodies of water may function as integral parts of the aquatic
environment even when the moisture creating the wetlands does not find its source in the adjacent bodies of
water. Again, we cannot say that the Corps' judgment on these matters is unreasonable....
Id. (internal citations omitted). It is simply not permissible to conclude from this passage that a court is authorized to conclude,
when the administering agencies have reasonably ruled to the contrary, that other nonnavigable bodies of water, which are not
wetlands, are waters of the United States because they are adjacent to such waters.
Sixteen years after Bayview, the Supreme Court in SWANCC struck down the Migratory Bird Rule, noting that isolated intrastate
ponds, unlike wetlands, lack a significant nexus to navigable waters. 531 U.S. at 16768, 121 S.Ct. 675. SWANCC did not hold,
however, that the Corps would be required to regulate all nonnavigable bodies of water with some nexus to navigable waters,
and it certainly did not hold that a court would be free to impose such a regulatory requirement if the administering agencies did
not.
Baykeeper's reliance on Rapanos v. United States, ___ U.S. ___, 126 S.Ct. 2208, 165 L.Ed.2d 159 (2006), is similarly misplaced.
Rapanos, like Riverside Bayview, concerned the scope of the Corps' authority to regulate adjacent wetlands. Justice Kennedy's
controlling concurrence explained that only wetlands with a significant nexus to a navigableinfact waterway are covered by the
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Act. Id. at 2248 (Kennedy, J., concurring) ("Consistent with SWANCC and Riverside Bayview and with the need to give the term
`navigable' some meaning, the Corps' jurisdiction over wetlands depends upon the existence of a significant nexus between the
wetlands in question and navigable waters in the traditional sense."). No Justice, even in dictum, addressed the question
whether all waterbodies with a significant nexus to navigable waters are covered by the Act.
We conclude, therefore, that nothing in Bayview, SWANCC or Rapanos requires or supports the view that Cargill's Pond is a
water of the United States because it is adjacent to Mowry Slough. Baykeeper contends, however, that the Pond is more than
merely adjacent; it has a nexus to Mowry Slough. It is not sufficient, however, for Baykeeper simply to make its individual case; it
708

must establish that it was unreasonable for the EPA to confine to wetlands the CWA's reach to *708 nonnavigable waterbodies
adjacent to protected waters. Even on its own terms, however, Baykeeper's argument fails. The evidence in support of
Baykeeper's nexus falls far short of the nexus that Justice Kennedy required in Rapanos even for wetlands that the Corps sought
to hold subject to the CWA:
[W]etlands possess the requisite nexus, and thus come within the statutory phrase "navigable waters," if the
wetlands, either alone or in combination with similarly situated lands in the region, significantly affect the chemical,
physical, and biological integrity of other covered waters more readily understood as "navigable." When, in
contrast, wetlands' effects on water quality are speculative or insubstantial, they fall outside the zone fairly
encompassed by the statutory term "navigable waters."
Rapanos, 126 S.Ct. at 2248 (Kennedy, J., concurring) (emphasis added). By any permissible view of the evidence, the effect of
Cargill's Pond on Mowry Slough is speculative or insubstantial; the Pond does not significantly affect the integrity of the Slough.
First, there is no evidence that any water has ever flowed from the Pond to the Slough. One expert, asked whether "given the right
hydrology conditions," water could flow from the Pond to the Slough, answered that "it is possible." There is no evidence,
however, that those "right hydrology conditions" have ever existed or were likely to exist. This testimony fits the definition of
"speculative." There was also much emphasis on the fact that, in some high tide situations, water from the Slough has flowed
over the levee, or seeped through the levee, into the Pond. But flow in that direction does not affect the navigable body of water in
the Slough. Thus the evidence does not meet Justice Kennedy's standard, and we emphasize that this standard was for
wetlands, for which the Corps had made special allowance beyond the margins of the usual navigable waters at which the CWA
is aimed. We therefore reject the "adjacencyplusnexus" argument that Baykeeper puts forward.[7]
Relying on Headwaters, Inc. v. Talent Irrigation District, 243 F.3d 526 (9th Cir.2001), Baykeeper next argues that the Pond is a
"water[] of the United States" because even intermittent hydrologic connections are sufficient to trigger CWA jurisdiction. In
Headwaters, we held that an irrigation canal that drained intermittently into a protected waterbody was subject to the CWA
because it qualified as a "tributary" under 40 C.F.R. § 230.3(s)(5). Headwaters, 243 F.3d at 533. While Headwaters is relevant to
the permissible scope of the Corps' tributary jurisdiction, it has no bearing on the issue presented here: whether the Pond is
protected under the CWA because it is adjacent to navigable waters. In any event, the instant record does not support a finding
that the Pond is a tributary of the Slough; there is no evidence that water from the Pond has ever flowed into the Slough or the
Slough's wetland.
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Our decisions in Baccarat Fremont Developers, LLC v. United States, 425 F.3d 1150 (9th Cir.2005), and Northern California River
Watch v. City of Healdsburg, 457 F.3d 1023 (9th Cir.2006), also do not *709 support Baykeeper's position that CWA jurisdiction
extends to all adjacent waterbodies. In Baccarat, we held simply that SWANCC did not modify the Supreme Court's holding in
Riverside Bayview that the Corps can appropriately exercise jurisdiction over adjacent wetlands. Baccarat, 425 F.3d at 115657.
We expressed no opinion regarding the Corps' jurisdiction over adjacent waterbodies not qualifying as wetlands.
City of Healdsburg also concerned the Corps' jurisdiction over adjacent wetlands. There, we applied Justice Kennedy's
"significant nexus" standard, see Rapanos, 126 S.Ct. at 2248, and concluded that the wetland at issue was a "water[] of the
United States" because (among other reasons) its waters seep directly into a protected river. City of Healdsburg, 457 F.3d at
103031. All told, we know of no case holding that all waterbodies adjacent to navigable waters are covered by the Act.
As its fallback, Baykeeper argues that, under EPA regulations, the Pond qualifies for CWA protection as a waterbody whose use
or misuse could affect interstate commerce, 40 C.F.R. § 122.2 (Waters (a), (c)), and as a "tributary" of a protected waterbody.[8] Id.
(Waters (e)). We note that neither of these theories was urged as an independent ground of jurisdiction in support of the most
recent summary judgment, and that, following that judgment, Baykeeper executed a settlement agreement waiving the right to
assert all jurisdictional theories "other than the Adjacent Waters Theory upon which the District Court based its Jurisdictional
Ruling." Baykeeper apparently concedes that the waiver provision is valid and enforceable.[9] It argues, however, that its
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alternative theories are not waived because the "Adjacent Waters Theory," broadly construed, includes consideration of facts
other than mere physical proximity.
Construing the waiver provision liberally in Baykeeper's favor, we conclude that Baykeeper reserved (at most) the right to assert
theories of CWA coverage that are supported by facts on which the district court based its ruling. Although the district court noted
that the soils between the Pond and the Slough are saturated, and that liquid from the Slough has entered the Pond at high tide,
710

it did not point to any evidence, and we have found none, that liquid or matter from the Pond has *710 flowed or will flow to the
Slough or its wetlands (a factual predicate for tributary jurisdiction). Nor did the district court base its ruling on the fact that
Cargill's discharge of pollutants into the Pond "could affect interstate or foreign commerce." In short, the "Adjacent Waters Theory
upon which the District Court based its Jurisdictional Ruling" does not rely on evidence of tributary status or effect on interstate
commerce. Accordingly, we conclude that these alternative theories are independent of the "Adjacent Waters Theory" and are
waived.

Conclusion
For the foregoing reasons, the district court's summary judgment ruling is REVERSED. In light of that ruling, Baykeeper's cross
appeal is DISMISSED as moot.
[1] The district court granted summary judgment that Cargill violated 33 U.S.C. §§ 1311 and 1342(p)(2)(B) by discharging stormwater associated
with industrial activity into "waters of the United States," and that Cargill violated 33 U.S.C. § 1311 by discharging nonstormwater pollutants into
"waters of the United States." Following the summary judgment ruling, Baykeeper dismissed its remaining claims with prejudice.
[2] In a separate summary judgment ruling, the district court held that it lacked jurisdiction to order removal of that portion of the Pile created before
1991 because: (1) Baykeeper's 1996 "notice" letter failed to provide the requisite specificity concerning pre1991 discharges; and (2) the fiveyear
limitations period in 28 U.S.C. § 2462 barred relief for any time prior to five years preceding the filing of the complaint. Baykeeper filed a cross
appeal arguing that the district court erred in declining to order removal of pre1991 discharges. Because we conclude that the district court erred in
determining that the Pond is a "water[] of the United States," we do not reach the issues raised in Baykeeper's crossappeal.
[3] The CWA explicitly authorizes the Administrator of the EPA "to prescribe such regulations as are necessary to carry out his functions under this
chapter." 33 U.S.C. § 1361(a).
[4] For present purposes, the two agencies' regulatory definitions of "waters of the United States" are substantively identical.
[5] Section 122.2 of the regulations sets forth alphabetically the words or terms being defined, and in some cases then provides letterdesignated
subdivisions under a definition. For convenience, this opinion cites the subdivisions under the definition of "Waters of the United States" as "Waters
(a)" etc.
[6] For present purposes, we accept Baykeeper's definition of "adjacent" as extending beyond physical proximity to include the additional factors
relied upon by the district court in determining that the Pond is adjacent to the Slough (i.e., that the soils between the Pond and the Slough are
saturated, and that liquid has intermittently flowed from the Slough to the Pond).
[7] It is important to keep in mind the key claim before us in this case: that Cargill discharged pollutants into its Pond without a permit. There is no
question that, if Cargill engaged in some action that caused the discharge, or permitted the leakage, of pollutants from the Pond into Mowry Slough
without a permit, it would be in violation of the CWA because of that discharge into the Slough, which all parties agree is a water of the United
States. No such violation has been shown or is now claimed.
[8] These grounds for CWA coverage are also recognized in substantively identical regulations issued by the Army Corps of Engineers. See 40
C.F.R. §§ 230.3(s)(1), (3), (5).
[9] Some confusion has been caused by the fact that we and the parties have from time to time referred to the issue in this case as whether the
Pond is within the "jurisdiction" of the CWA. A better statement of the issue would be whether the Pond is within the coverage of the CWA. In any
event, the "jurisdiction" of the CWA has nothing to do with the jurisdiction of this court. Baykeeper's complaint alleged that Cargill had violated the
CWA by discharging pollutants into the waters of the United States. That colorable allegation clearly gave the district court jurisdiction over the case,
see 33 U.S.C. § 1365(a), 28 U.S.C. § 1331, and we have jurisdiction over this appeal pursuant to 28 U.S.C. § 1291. Baykeeper's failure to
establish that Cargill's Pond was a water of the United States is a failure to make out a case, not a failure to establish the jurisdiction of the court.
See Arbaugh v. Y & H Corp., 546 U.S. 500, 126 S.Ct. 1235, 124245, 163 L.Ed.2d 1097 (2006) (discussing loose use of term "jurisdiction" and
holding that failure to establish that defendant is covered by the governing statute is failure to make out a claim, not a failure to establish jurisdiction).
Thus, Baykeeper's stipulation is not subject to question as an attempt to limit the scope of our subjectmatter jurisdiction. See id. at 1244 ("[S]ubject
matter jurisdiction, because it involves the court's power to hear a case, can never be forfeited or waived.") (internal quotation marks omitted).
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SUPPLEMENTAL WETLAND DELINEATION REPORT
BACKGROUND
The Port of San Diego is developing the majority of its Pond 20 property (the Site) into a wetland
mitigation bank. The 83.5 acre Site is located in south San Diego Bay in the City of San Diego, San
Diego County, California and is wholly within the Coastal Zone (FIGURE 1). As part of the bank planning
and entitlement process, a formal wetland delineation to determine the boundaries of United States
Army Corps of Engineers (USACE) jurisdiction was completed within the bermed area and immediately
adjacent to the bermed area at the former salt pond referred to as Pond 20 between January 31 and
February 6, 2017 by Great Ecology. With submission of the delineation report to the Interagency
Review Team (IRT) in April 2017, representatives from the California Coastal Commission (CCC)
requested that areas falling under CCC jurisdiction also be delineated on the Site. A CCC delineation
was therefore conducted on the Site on July 6, 2017 by Great Ecology staff. The results of the CCC
delineation are summarized here and are submitted as a supplement to the USACE delineation report.

SITE DESCRIPTION
Pond 20 is bordered by the Otay River Estuary Restoration Project (ORERP) site, the Otay River, and
the South San Diego Bay Unit of the U.S. Fish & Wildlife Service (USFWS) National Wildlife Refuge
(NWR) to the north; residential and commercial development to the west; Palm Avenue and residential
development to the south; and the City of San Diego’s Otay River Pump Station and open space
managed by the Port of San Diego and the Otay Valley Regional Park to the east (FIGURE 2).
The majority of Pond 20 is a bermed former salt evaporator pond, but the project boundaries also
include surface water features that run alongside the pond area outside the berms. Nestor Creek flows
north to the Otay River outside the berm along the eastern boundary of Pond 20, and a tributary of the
Otay River flows south from the Otay River outside the berm along Pond 20’s western boundary,
terminating in the southwest corner. These two water features are tidal; they do not flow through the
proposed Pond 20 mitigation bank enclosed by berms, nor do they ever overtop the berms.
For ease of reference the Site is divided into three distinct areas:
x

x

x

Pond 20: A wholly bermed and enclosed non-operational solar salt evaporator pond that was
formerly part of the Western Salt Company’s South San Diego Bay Saltworks. Pond 20
comprises the majority of the Site and is hydrologically isolated from all surrounding surface
water features. Surface water only enters Pond 20 via precipitation and occasional storm water
runoff from Palm Avenue via one point conveyance and surface sheet flow. This area is shown
within the white boundary in FIGURE 1 and is also referred to as the Bank Site;
The Nestor Creek Area (not a component of the mitigation bank): Located outside the
eastern berm, includes portions of Nestor Creek, a channelized mud-bottom urban freshwaterto-brackish stream that flows north past Pond 20 into the Otay River, and wetlands within and
surrounding the channel; and
The Otay River Tributary Area (not a component of the mitigation bank): Located outside the
western berm, includes a section of the Otay River Tributary, a tidal mud-bottom surface water
feature that flows south from the Otay River near its entrance to San Diego Bay and terminates
at the southern end of the Area, and wetlands surrounding the channel.

Both the Otay River Tributary and Nestor Creek are subject to the tides; Pond 20 is not subject to tidal
flows.
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Pond 20 was constructed in the 1870s, specifically to retain water as part of the south San Diego Bay
Saltworks operations. In 1916, the Savage Dam failed and released Lower Otay Lake to the lower
watershed. The dam failure washed away several berms within the Saltworks, including those of Pond
20, and deposited substantial volumes of sediment within Pond 20. Pond 20 and the rest of the
Saltworks were restored and operational by 1918, with water moved through Pond 20 using a system
of pumps and siphons. However, the high elevation of Pond 20, along with its inland location and
distance from the other ponds, soon made its continued use logistically and economically inefficient
within the Saltworks operation. Western Salt attempted to reincorporate Pond 20 into Saltworks
operations in the 1960s using a new system of electrical pumps to facilitate the movement of water
from Pond 20 to the other ponds in the network. This effort ultimately failed and Pond 20 and Site as
a whole have since remained vacant.
Please see the USACE delineation report (Great Ecology 2017) for detailed site data, including
topography, historical aerial imagery analysis, tidal and floodplain information, National Wetlands
Inventory, soil survey, and a summary of previous USACE delineation efforts.

REGULATORY OVERVIEW
The CCC has the authority to regulate wetlands within the Coastal Zone within the State of California
via the Coastal Act, which defines wetlands as:
[L]ands within the coastal zone which may be covered periodically or permanently with
shallow water and include saltwater marshes, freshwater marshes, open or closed
brackish water marshes, swamps, mudflats, and fens. (Coastal Act Section 30121)
To provide further specificity, the CCC uses a one parameter definition of wetlands, which requires the
presence of only one wetland attribute to be present for the area to be considered a wetland:
Wetland shall be defined as land where the water table is at, near, or above the land
surface long enough to promote the formation of hydric soils or to support the growth
of hydrophytes, and shall also include those types of wetlands where vegetation is
lacking and soil is poorly developed or absent as a result of frequent and drastic
fluctuations of surface water levels, wave action, water flow, turbidity or high
concentrations of salts or other substances in the substrate. Such wetlands can be
recognized by the presence of surface water or saturated substrate at some time
during each year and their location within, or adjacent to, vegetated wetlands or deepwater habitats. (14 CCR Section 13577)
This is in contrast to USACE, which requires positive identification of field indicators of all three wetland
parameters – hydrophytic vegetation communities, hydric soils, and wetland hydrology.
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To delineate these areas in the field, CCC provides few guidelines on how to identify the upland
boundaries of wetlands. These guidelines include:
a. The boundary between land within predominantly hydrophytic cover and land with
predominantly mesophytic or xerophytic cover;
b. The boundary between soil that is predominantly hydric and soil that is predominantly
nonhydric; or
c. In the case of wetlands without vegetation or soils, the boundary between land that is flooded
or saturated at some time during years of normal precipitation, and land that is not. (14 CCR
Section 13577)
However, these guidelines are not technically field specific. CCC therefore defers to several other
sources that delineators can reference when investigating wetland boundaries in the field. These
include:
x
x
x

1987 Army Corps of Engineers Wetland Delineation Manual and Regional Supplements;
The National Wetland Plant List (NWPL), which replaces the U.S. Fish & Wildlife Service’s 1988
National List of Plant Species that Occur in Wetlands (USACE 2012); and
Natural Resource Conservation Service Field Indicators of Hydric Soils in the United States.

The CCC encourages reference of these resources in the context of professional judgement when
determining wetland boundaries within the Coastal Zone.

FIELD METHODS
Great Ecology staff conducted a field investigation to identify the boundaries of potential CCC wetland
areas on July 6, 2017. Great Ecology followed the same sampling protocol and wetland indicator
identification process found in the USACE Wetland Delineation Manual (1987) and the Arid West
Supplement (2008) and detailed the Pond 20 USACE delineation report (Great Ecology 2017). Great
Ecology sampled 25 points in total across the Site – 18 during the January and February 2017 USACE
delineation, and seven additional points for the CCC delineation along Transect 3 from east to west.
Great Ecology targeted our sampling for the CCC event to more closely investigate subtle changes in
topography and vegetation communities within Pond 20 (FIGURE 3).
To provide a comprehensive supplement, Great Ecology included areas identified during the February
2017 delineation field event that exhibited at least one positive wetland parameter. Datasheets for
the USACE and CCC delineation efforts are included in APPENDIX A and a photo log of both events in
APPENDIX B.
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SUMMARY OF OBSERVED SITE CONDITIONS
Pond 20
Pond 20 contains isolated semi-permanent and ephemeral water features. Semi-permanent ponds,
unvegetated salt flats, and intermittent depressional pools are located predominately along the inside
edge of the berms.
Semi-Permanent Ponds
The inside edges of the eastern and southern berms support approximately 7.35 acres of semipermanent ponds. The ponds are completely isolated from surface and groundwater features located
outside the berms. The water sources for the ponds are exclusively direct rainfall and occasionally
stormwater entering Pond 20 via sheet water flows and from one stormwater downspout that extends
from Palm Avenue into Pond 20 along the southern boundary. Due to Pond 20’s constructed purpose
as a water retention facility for the Saltworks, the soils underlying Pond 20 are impermeable to prevent
the loss of surface water via leaching. The water levels within the perennial ponds therefore do not
fluctuate with the tides observed in the adjacent Otay River Tributary. The pond water levels instead
fluctuate seasonally, completely dependent on closed system evaporative processes which render the
retained water hypersaline. Water levels within the pools and their fluctuation rates are controlled by
decades of drought and heavy rainfall. During the 2011 to 2017 drought, water levels were at a
minimum in the ponds. Extreme (i.e. >70th percentile) rainfall fell in December 2016 and January
2017, recharging the water levels in the ponds. Standing water within the isolated pools is generally
found below a nearly complete salt crust, though water may sit atop the crust following sufficient
cumulative precipitation.
For safety reasons, Great Ecology did not sample soils within the permanent ponds but assumed them
to be hydric based on observations made during previous delineation efforts, and the long-term
hydrology patterns for those features observed in historical aerial imagery. The ponds are unvegetated
and therefore do not support hydrophytic wetland plant communities.
Because there is no surface or groundwater nexus between the ponds and surface water features
located outside the berms, the ponds do not provide basic aquatic functions and services, such as
transport of detritus and/or nutrients, moderation of groundwater flow or discharge, energy dissipation
or export of organic carbon, or particulate retention. No fish have been observed in the ponds, and no
substantial wildlife use of the ponds has been observed beyond a small number of birds resting on
them. The ponds provide very low capacity for all aquatic functions and are of very low ecological value.
Unvegetated Salt Flats
The unvegetated salt flats are located in low-lying areas adjacent to the semi-permanent ponds and
comprise approximately 5.61 acres. Hydrologically isolated from groundwater and surface water
features located outside the berms, the water source of the unvegetated salt flats is exclusively direct
rainfall, and these areas are only intermittently inundated following cumulative rainfall events. Positive
hydric soil indicators were only observed in one of two locations within this feature type. Soil is sand
or sandy loam. Great Ecology infers that water drains laterally down-gradient from the salt flats into
the semi-permanent ponds due to its higher elevational position relative to the ponds. The salt flats
are unvegetated, so no hydrophytic wetland plant communities were observed on this feature type.
Because of hydrologic isolation, the salt flats do not provide basic aquatic functions and services such
as such as transport of detritus and/or nutrients, moderation of groundwater flow or discharge, energy
dissipation or export of organic carbon, or particulate retention. Additionally, the salt flats do not
provide short- or long-term water storage services. The salt flats do not support substantial wildlife use
beyond a small number of birds resting on them. No bird species have been observed nesting on the
salt flats.
PORT OF SAN DIEGO
SUPPLEMENTAL COASTAL COMMISSION WETLAND DELINEATION
DECEMBER 2017

PAGE 7

Ephemeral Vegetated and Unvegetated Depressions
On the eastern and central/southern portions of Pond 20 are 14 well-drained topographic depressions
comprising approximately 2.03 acres.
Pond 20 was filled with sediment from an upstream dam failure in 1916. Evidence of this fill material
is still present today. While the majority of Pond 20 fill is sand, Great Ecology noted random
distributions of loams, and clays within the soil profile at most sample points within the intermittent
depressional pools on the east side of Pond 20. At several sample points, old pieces of wood lumber
at various stages of decay formed horizontal layers down the soil column. Hydric soil indicators were
only observed in four of 16 sample points taken within Pond 20.
During both 2017 delineation efforts, the majority of Pond 20 was populated by a monoculture of
upland iceplant species – slenderleaf iceplant (Mesembryanthemum nodiflorum) in January and
February 2017, and crystalline iceplant (Mesembryanthemum crystallinum) in July 2017. The higherelevation north and northeastern portions of Pond 20 support an upland scrub-shrub community of
coyotebush (Baccharis pilularis), mulefat (B. salicifolia), coastal cholla (Cylindropuntia prolifera),
Menzie’s goldenbush (Isocoma menziesii), and coastal prickly pear (Opuntia littoralis). Three tamarisk
(Tamarix spp.) individuals were also observed within this community. No hydrophytic vegetation
communities were observed within Pond 20. These two predominant vegetation communities have
remained consistent in their composition and distribution since 1997 (Dudek 1997, Merkel 2008).
Observed wildlife use has been restricted to rabbits, woodrats, and hunting raptor species
characteristic of upland coastal sage scrub communities.
Because of their hydrologic isolation, the vegetated and unvegetated topographical depressions do
not provide basic aquatic functions and services such as such as transport of detritus and/or nutrients,
moderation of groundwater flow or discharge, energy dissipation or export of organic carbon, or
particulate retention. The depressions do not support substantial wildlife use beyond those of upland
scrub species. No bird species have been observed nesting on the salt flats.
Nestor Creek Area
Directly east of the berm is Nestor Creek, classified as an estuarine and marine wetland with intertidal
influence, which leads northwest toward the Otay River. The Nestor Creek Area contains permanent
open water features and wetlands, including 0.14 acres of unvegetated open water and 0.25 acres of
salt and brackish marsh.
Nestor Creek is concrete-lined upstream of the Site and is fed by freshwater flows from the adjacent
urban floodplain. During high stormwater flows, the Otay River tributary appears to move water from a
Municipal Separate Storm Sewer (MS4) drainage and Palm Avenue north to the Otay River. Hydric
vegetation and soils, as well as hydrology indicators were present at two of three sample points taken
on Nestor Creek. The only sample point where no wetland indicators were present was on the upper
berm slope.
Two wetland community types were identified within the Nestor Creek Area along Nestor Creek. A salt
marsh community predominately comprised of pickleweed (Sarcocornia pacifica), shore grass
(Distichlis littoralis), saltwort (Batis maritima), and alkalai sea-heath (Frankenia salina) were observed
on either side of Nestor Creek. Patches of freshwater marshes receiving periodic pulses of saline water
(referred to as brackish marsh in this report) and predominately comprised of California club-rush
(Schoenoplectus californicus) were located in Nestor Creek within the ordinary high water mark
(OHWM) boundaries.
These communities provide forage and breeding habitat for birds, as well as some refugia for fish in
the form of permanent standing water that is periodically flushed due to tidal connection and influence
from San Diego Bay. Further, the marshes present along Nestor Creek have been observed to catch
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particulates (large and small) flowing down from the adjacent urban areas. The vegetation provides
some nutrient removal capacity, as well as acting as a buffer to slow storm flows entering into San
Diego Bay.
Otay River Tributary Area
The Otay River Tributary Area contains permanent open water features and wetlands, including 0.20
acres of unvegetated open water, 0.03 acres of unvegetated drainage basin, 0.05 acres of forested
floodplain, and 0.90 acres of salt and freshwater marsh.
Some combination of hydric vegetation and soils, as well as hydrology indicators were present at three
of four sample points taken in the Otay River Tributary Area. Two sample points had all positive wetland
field indicators. The forested floodplain adjacent to the MS4 near this location did not have hydric soil
indicators, pointing to infrequent and temporary inundation that has allowed hydrophytic vegetation
to take root and hydrology indicators to develop. As with Nestor Creek, the only sample point where no
wetland indicators were present was on the upper berm slope.
Three wetland community types were identified within the Otay River Tributary Area along the Otay
River Tributary. Salt marsh of the same community composition as the Nestor Creek Area were
observed on either side of the Otay River Tributary, with the addition of a patch of coastal salt grass
(Distichlis spicata) located on the southeast bank of the Otay River Tributary. Small stands of saltwater
cordgrass (Spartina alterniflora) were observed on limited mudflats located on the west side of the
Otay River Tributary. In the southwest portion of the Otay River Tributary Area, a small patch of
freshwater marsh dominated by narrow-leaf cattail (Typha angustifolia) at the mouth of an MS4
drainage was observed. Immediately to the west of this freshwater marsh was a non-wetland floodplain
community comprised of arroyo willow (Salix lasiolepis), green ash (Fraxinus pennsylvanica), and the
non-native Brazilian pepper tree (Schinus terebinthifolius). Lastly, an unvegetated mud-bottom
drainage that connects the freshwater MS4 wetland with the southern end of the Otay River Tributary
was observed.
These communities provide forage and breeding habitat for birds. With the direct connection to the
MS4 drainage associated with Palm Avenue, this section of wetlands provides some nutrient removal
and particulate retention for stormwater during the wet season, reducing the pollutant load that enters
into the Otay River and San Diego Bay. The drainage provides buffer protection of San Diego Bay during
storms.

RESULTS
Great Ecology located thirty unique water features onsite across both 2017 delineation field efforts.
These features are depicted in FIGURE 4 through FIGURE 11 and their attributes are summarized in
TABLE 1. Each feature was evaluated for potential CCC wetland status.
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Site Area

Otay River
Tributary
Area

Nestor
Creek Area

TABLE 1: ONSITE WATER FEATURES EVALUATED FOR CCC JURISDICTION
Site
Type
Estimated Potential
Description
Feature
Area
Jurisdictional
Name
(acres)
Determination
Wetland 1

Freshwater
marsh

0.0086

Wetland Water
of the State

Emergent vegetation dominated
by narrow-leaf cattail surrounding
a man-made drainage feature.

Wetland 2

Salt marsh

0.8977

Wetland Water
of the State

Coastal salt marsh dominated
with pickleweed.

Open Water
1

Unvegetated
open water

0.2019

Non-Wetland
Water of the
State

Otay River tributary; surface
water present in the drainage.

Drainage
Feature 1

Unvegetated
drainage

0.0303

Wetland Water
of the State

Unvegetated drainage basin with
some surface water present.

Floodplain
1

Vegetated
freshwater
floodplain

0.0492

Wetland Water
of the State

Upland floodplain located
adjacent to the Wetland 1,
dominated by arroyo willow and
green ash.

Open Water
2

Unvegetated
open water

0.1369

Non-Wetland
Water of the
State

Nestor Creek; surface water
present in the channelized creek.

Wetland 3

Brackish
marsh

0.0025

Wetland Water
of the State

Emergent vegetation dominated
by California club-rush.

Wetland 4

Salt marsh

0.2285

Wetland Water
of the State

Coastal salt marsh dominated by
alkali sea-heath.

Wetland 5

Brackish
marsh

0.0055

Wetland Water
of the State

Emergent vegetation dominated
by California club-rush.

Wetland 6

Brackish
marsh

0.0158

Wetland Water
of the State

Emergent vegetation dominated
by California club-rush.

Wetland 7

Brackish
marsh

0.0027

Wetland Water
of the State

Emergent vegetation dominated
by California club-rush.

Open Water
3

Unvegetated
open water

1.917

NonJurisdictional

Isolated semi-permanently
flooded salt pond; surface water
present in deepest part of the
salt depression.

Open Water
4

Unvegetated
open water

5.436

NonJurisdictional

Isolated semi-permanently
flooded salt pond; surface water
present in deepest part of the
salt depression.

Depression
1

Unvegetated
depression

0.0982

NonJurisdictional

Isolated unvegetated depression.

Depression
2

Vegetated
depression

0.1272

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline

Pond 20

iceplant, and other upland
herbaceous vegetation.
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Site Area

Site
Feature
Name

Type

Estimated
Area
(acres)

Potential
Jurisdictional
Determination

Description

Depression
3

Vegetated
depression

0.1779

NonJurisdictional

Isolated depression within the
salt flat supporting slenderleaf
iceplant, and other upland
herbaceous vegetation.

Depression
4

Vegetated
depression

0.2384

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
5

Unvegetated
depression

0.3975

NonJurisdictional

Isolated unvegetated depression.

Depression
6

Vegetated
depression

0.3129

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
7

Vegetated
depression

0.1406

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
8

Vegetated
depression

0.0045

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
9

Vegetated
depression

0.0045

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
10

Vegetated
depression

0.0462

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
11

Vegetated
depression

0.1152

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
12

Vegetated
depression

0.0779

NonJurisdictional

Isolated depression supporting
slenderleaf iceplant, crystalline
iceplant, and other upland
herbaceous vegetation.

Depression
13

Unvegetated
depression

0.1809

NonJurisdictional

Isolated unvegetated depression.

Depression
14

Unvegetated
depression

0.1103

NonJurisdictional

Isolated unvegetated depression.

Salt Flat 1

Unvegetated
salt flat

0.0393

NonJurisdictional

Intermittently flooded,
unvegetated salt flat, thick salt
precipitate present on top of soil
surface.
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Site Area

Site
Feature
Name

Type

Estimated
Area
(acres)

Potential
Jurisdictional
Determination

Description

Salt Flat 2

Unvegetated
salt flat

1.759

NonJurisdictional

Intermittently flooded,
unvegetated salt flat, thick salt
precipitate present on top of soil
surface.

Salt Flat 3

Unvegetated
salt flat

3.751

NonJurisdictional

Intermittently flooded,
unvegetated salt flat, thick salt
precipitate present on top of soil
surface.

Total Estimated Area

16.51
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CCC Jurisdictional Areas
Areas delineated as CCC jurisdictional during the winter 2017 field delineation event and the July 6,
2017 field delineation event are summarized in TABLE 2 and mapped in FIGURE 5 through FIGURE 11.
In total, Great Ecology identified eight water features comprising 1.58 acres of areas under CCC
jurisdiction, which are located exclusively within the Otay River Tributary and Nestor Creek Areas.
Site Area

Otay River
Tributary
Area

Nestor
Creek Area

TABLE 2: SUMMARY OF CCC JURISDICTIONAL AREAS WITHIN THE SITE
Site Features
Classification
Potential
Name
Jurisdictional
Determination

Estimated
Area
(acres)

Open Water 1

Otay River Tributary; tidal riverine
(R1UB3)

Non-Wetland Water
of the State

0.2019

Wetland 1

Emergent Wetland (PEM1F)

Wetland Water of the
State

0.0086

Wetland 2

Salt Marsh Wetland (E2EM1P)

Wetland Water of the
State

0.8977

Drainage Feature 1

Unvegetated drainage

Wetland Water of the
State

0.0303

Floodplain 1

Forested Floodplain (PFO1A)

Wetland Water of the
State

0.0492

Open Water 2

Nestor Creek; tidal riverine
(R1UB3)

Non-Wetland Water
of the State

0.1369

Wetland 3

Emergent Brackish Marsh
Wetland (E2EM1N)

Wetland Water of the
State

0.0025

Wetland 4

Salt Marsh Wetland (E2EM1P)

Wetland Water of the
State

0.2285

Wetland 5

Emergent Brackish Marsh
Wetland (E2EM1N)

Wetland Water of the
State

0.0055

Wetland 6

Emergent Brackish Marsh
Wetland (E2EM1N)

Wetland Water of the
State

0.0158

Wetland 7

Emergent Brackish Marsh
Wetland (E2EM1N)

Wetland Water of the
State

0.0027

CCC Wetlands Total Area

1.58

Otay River Tributary Area Jurisdictional Features
Open Water 1 (Figure 6 through Figure 8)
Open Water 1 is located within the Otay River Tributary Area and is known as the Otay River Tributary.
It is located on the western boundary of the Site entirely outside Pond 20. The surface water feature
appears to be permanently inundated near the northern end of its extent, and becomes semipermanently inundated at the southern end depending on the fluctuation of tidal prism through the
channel. The feature also carries storm water discharges entering the Site from the MS4 drainage and
sheet flows from Palm Avenue during high storm flows. The tributary was surrounded by salt marsh
(Wetland 2) and showed a clear OHWM. The channel bottom is comprised of unvegetated,
unconsolidated mud.
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Wetland 1 (Figure 8)
Wetland 1 is located at the southern end of the Otay River Tributary Area at the mouth of an MS4
drainage and is dominated by narrowleaf cattail. This wetland is intermittently submerged during storm
events with stormwater flows from the MS4 and sheet water flows onto the Site, outside the berm,
from Palm Avenue. Although the presence of surface water and a high water table prevented a highintegrity soil sample, Great Ecology ecologists observed one centimeter of muck at the top of the soil
matrix, and noted a hydrogen sulfide odor upon excavation of the soil sample within Wetland 1. At the
time of sampling, the wetland vegetation had been recently cleared for stormwater system
maintenance purposes, and the team observed a tree stump located within the wetland that was likely
arroyo willow, debris from which was observed deposited on the upland area directly adjacent to
Wetland 1.
Wetland 2 (Figure 6 through Figure 8)
Wetland 2 is located in the Otay River Tributary Area and completely surrounds the Otay River tributary.
The wetland contains dense salt marsh vegetation dominated by pickleweed, saltwort, alkali seaheath, and shore grass. Patches of cordgrass were also observed along the banks of the Otay River
Tributary. Portions of the wetland are intermittently submerged with tidal flows during high tide, but
the steep elevation of tributary banks prevents submersion of the entire wetland. The soils in Wetland
2 are clay and displayed concentrated redox features within a depleted matrix.
Drainage Feature 1 (Figure 8)
Drainage Feature 1 is a shallow, unvegetated drainage basin that had intermittent surface water
present at the time of the field wetland delineation. Drainage Feature 1 is located between the
southern terminus of Open Water 2 (the Otay River Tributary) and the northern boundary of Wetland
1. During the wetland delineation field effort, Open Water 2 and Wetland 1 were not directly connected
via Drainage Feature 1, but the presence of standing water indicates some level of surface water
connectivity between the two existed in the recent past. The drainage may receive tidal flows from the
Otay River tributary to the north, and stormwater discharge from both the MS4 drainage and sheet
surface runoff from Palm Avenue. During a December 2016 storm event, Great Ecology staff observed
surface water connectivity between Open Water 1, Drainage Feature 1, and Wetland 1. This area,
contained within an OHWM boundary, is comprised of an unconsolidated mud bottom, and is
unvegetated. Outside of the OHWM boundary, Drainage Feature 1 is flanked by salt marsh wetlands
dominated by coastal salt grass, and three Brazilian pepper tree individuals.
Floodplain 1 (Figure 8)
Floodplain 1 is located within the Otay River Tributary Area and directly adjacent to the MS4 drainage
associated with Palm Avenue that feeds into the Otay River Tributary. While hydric soil indicators were
not present, wetland hydrology and vegetation were present. This wetland feature appears to be
infrequently inundated, only flooding during excess stormflows from the MS4. It is not tidally
influenced. Vegetation was typically shrubby and dominated by specicies characteristic of disturbed
freshwater floodplains, including arroyo willow, green ash, and castorbean (Ricinus communis). There
was a thick layer of duff present and no herbaceous layer. Much of the litter appeared to be vegetation
cut and placed from elsewhere. In addition, there was a mature arroyo willow that had been cut and
laid down in this area.
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Nestor Creek Area Jurisdictional Features
Open Water 2 (Figure 9 through Figure 11)
Open Water 2 is located in the Nestor Creek Area and known as Nestor Creek. It is located along the
eastern boundary of Pond 20, entirely outside of the berm. The surface water appears to be permanent
and empties into the Otay River approximately 1,500 feet to the north. Nestor Creek is surrounded by
salt marsh (Wetland 4) and contains brackish marsh (Wetlands 3, 5, 6, and 7) within its OHWM. The
channel bottom is comprised of unconsolidated mud and is unvegetated except for Wetlands 3, 5, 6,
and 7.
Wetland 4 (Figure 9 through Figure 11)
Wetland 4 is located on the eastern edge of Pond 20, entirely outside of the berm, and completely
surrounds Nestor Creek. Nestor Creek is freshwater, but is tidally influenced due to its proximity to the
Otay River mouth and San Diego Bay. The wetland contains dense hydrophytic vegetation including
both typical salt marsh and freshwater marsh species, i.e. pickleweed, alkali sea-heath, and California
club-rush. Wetland 4 soils are sandy loam and exhibited redox concentrations within the soil matrix.
The wetland is intermittently saturated with both tidal fluctuations and high freshwater flows during
storm events.
Wetlands 3, 5, 6, and 7 (Figure 10 and Figure 11)
Wetlands 3, 5, 6, and 7 are located in the Nestor Creek Area on the eastern boundary of Pond 20,
entirely outside of the berm. These wetlands are characterized as being entirely within Nestor Creek
OHWM limits with vegetation dominated by California club-rush. Although surface water and high water
table prevented a high-integrity soil sample, Great Ecology observed one centimeter of muck on the
top of the soil matrix within these wetlands and, given the prevalence of obligate hydrophytic
vegetation community, Great Ecology staff assumed the soils to be hydric. Nestor Creek is freshwater,
but is tidally influenced due to its proximity to the Otay River mouth and San Diego Bay. Great Ecology
could not confirm the year-round hydrological regime for these wetland features using aerial imagery
given the limited areal extent. Evidence encountered in the field suggests that, under normal climatic
conditions, Wetlands 3, 5, 6, and 7 are inundated year-round with fresh water and likely receive pulses
of saline water during high tides, resulting in a brackish mix of fresh and marine waters.
Pond 20 Water Features Not Considered CCC Jurisdictional
Great Ecology identified additional water features within Pond 20 that exhibited at least one positive
wetland field indicator defined by CCC, totaling approximately 15 acres. These include the Open Water,
Salt Flat, and Depression features listed in TABLE 1. While these locations exhibit one positive wetland
field indicator, there is no substantial wildlife use. These hydrologically isolated locations do not
provide chemical cycling and transformation in plants, nor do they transport detritus and/or nutrients.
These areas do not provide substantial subsurface storage capacity. In short, these areas do not offer
the ecosystem services associated with wetlands protected under the Coastal Act, similar to waters
identified and determined non-jurisdictional for the South Bay Power Plant project (CCC 2014).
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Perennial Ponds (Figure 4, Open Water 3 and Open Water 4)
The salt ponds have standing water for the majority of the year and an OHWM is present, indicating
positive wetland hydrology. These ponds are fed exclusively by precipitation and have no connection
to groundwater or tidal influence. Birds have been anecdotally observed resting and loafing in the
ponds while onsite, but ponds are hypersaline to the point that no fish are present to forage on, nor is
there aquatic vegetation for forage. The ponds evaporate during the summer and the salt precipitates
into a smooth crust that is unusable for foraging, nesting, or breeding by most species. These areas
are completely unvegetated when dry and the hypersaline conditions make wetland plant
establishment in the current conditions impossible.
Unvegetated Salt Flats (Figure 4, Salt Flat 1 through Salt Flat 3)
The salt flats are large stretches of unvegetated landscape directly adjacent to the perennial ponds.
The soils are wet or saturated during the wet season and are covered in a salt precipitate during the
dry season, indicating positive wetland hydrology and hydric soils. As with other parts of Pond 20, there
is no hydrological connection to any source of water apart from the nearby ponds, which are fed
exclusively by precipitation. The soils in this area, particularly, have been found to be underlain by an
impermeable clay layer. There is nothing living in or on these soils due to the hypersaline nature of the
area, making them unsuitable forage habitat.
Unvegetated Depressions (Figure 4A, Depression 1, Depression 5, Depression 13, and Depression
14)
The unvegetated depressions are well-drained topographical depressions located within the Pond 20
landscape matrix. The depressions exhibit positive wetland hydrology indicators, but hydric soils and
hydrophytic vegetation communities are not present. Some depressions have a surface water
connection to the perennial ponds, while others are isolated on the landscape. Some interior
unvegetated depressions are deeper than those near the ponds, which indicates there is no
groundwater influence at play in water depth. The ponds are unvegetated and fill with water during the
wet season. The standing water evaporates over a period of days to weeks, depending on the size of
the depression, leaving behind a salt crust precipitate. There are no fish in these depressions or
vegetation for foraging, likely due to hypersaline conditions and lack of surface water connectivity over
decades.
Vegetated Depressions (Figure 4, Depression 2 through Depression 4, and Depression 6 through
Depression 12)
The vegetated depressions are well-drained topographical depressions located within the Pond 20
landscape matrix. The vegetated depressions exhibit positive wetland hydrology, but do not support
hydric soils or hydrophytic vegetation communities. There is standing water in the depressions during
the wet season and the soils may remain saturated throughout the year depending on the depth of
the depression and its proximity to the nearby ponds. The depressions are vegetated with a mix of
upland and facultative wetland plants.
One sample point (T3.9) scored positive for hydrophytic vegetation, but this is the result of limitations
in the characterization procedures proscribed for this wetland indicator. The majority of the vegetation
community in this area was dominated by goldenbush, classified as Facultative by the Corps’ Arid West
Plant List (2016), with most other plants in the community being upland or facultative upland species
(e.g., coyotebush, beach evening primrose [Camissoniopsis cheiranthifolia], crystalline iceplant). In
San Diego, goldenbush is frequently a component of native vegetation communities that establish on
sandy uplands, such as coastal sage scrub, and not necessarily coastal wetland plant communities.
The area characterized by T3.9 is a sandy upland with robust shrub cover, and young goldenbush
growth is restricted to the edge of the adjacent vegetated topographic depression.
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Overall, these vegetated communities do not provide substantial wetland function in these
depressions. They have some potential for retention of particulates from decaying vegetation; however
the depression areas are relatively small and the area of effect would be limited to the boundaries of
the depression. While the vegetation has some potential for nutrient cycling and transformation of
elements and compounds within individual depressions, the depressions are small and isolated, fed
only by precipitation. No fish have been observed in the depressions, nor have there been any
observations of substantial wildlife use during field surveys. In spite of the irregular presence of
individual hydrophytic plants within various depressions, they do not offer any significant ecological
value in terms of overall wetland function at Pond 20.
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APPENDIX A: DATA FORMS

PORT OF SAN DIEGO
SUPPLEMENTAL COASTAL COMMISSION WETLAND DELINEATION
DECEMBER 2017

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Lat:

32.5861721

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.7

Local relief (concave, convex, none):

Flat upland
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 0

None
-117.0987227

Datum:

NAD 1983

NWI classification: E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.

Baccharis pilularis
Isocoma menziesii
3.Atriplex polycarpa

No
No
No

10
10
2

2.

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

Not Listed

Total % Cover of:
FACW species

5.

FAC species
Total Cover:

22

FACU species

%

UPL species

1.

Yes
Yes
No

35
20
1

Camissonia cheiranthifolia
2. Isocoma menziesii
3. Mesembryanthemum crystallinum

Not Listed

(A/B)

Multiply by:
x1=

OBL species

4.

Herb Stratum

%

Prevalence Index worksheet:

FAC
FACU

50.0

Column Totals:

x2=

30
3
45
78

x3=
x4=
x5=
(A)

0
0
90
12
225
327

Prevalence Index = B/A =

FACU

4.19

Hydrophytic Vegetation Indicators:

4.
5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

56

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

(B)

FAC

%

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Vegetation community is not hydrophytic.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.7

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 5/3

100

Texture 3

Loc 2

Sand

Remarks

Unable to determine if stratified

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Could not collect and analyze a full soil core due to the dry, sandy nature of the soil, which collapsed on itself upon
extraction from soil pit. No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

positive hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Lat:

32.5861703

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.8

Local relief (concave, convex, none):

Depression
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 0

Concave
-117.0987998

Datum:

NAD 1983

NWI classification: E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

0.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

1.Mesembryanthemum

crystallinum

Yes
No
No
No

150
15
15
1

2.Atriplex

prostrata
3.Isocoma menziesii
4.Bassia hyssopifolia

FACU

x2=

15
15
151

x4=

UPL species

x5=

Column Totals:

181

(A)

FACU species

%

Herb Stratum

Multiply by:
x1=
x3=

0
30
45
604
0
679

Prevalence Index = B/A =

FAC
FACU

3.75

Hydrophytic Vegetation Indicators:

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

181 %
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

%

(B)

FACW

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Isocoma menziesii is distributed primarily along the edges of the feature. Hydrophytic vegetation community not observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.8

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-7
7-13

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

7.5YR 3/5
10YR 6/1

90
88

7.5YR 5/8
7.5YR 5/8

10
12

C
C

Texture 3

Loc 2

M
M

Loamy Sand
Sand

Remarks

Mottles at bottom of strata
Large patches of redox features

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

No hydric soil indicators observed

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

wetland hydrology indicators observed

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Lat:

32.5861797

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.9

Local relief (concave, convex, none):

Upland
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 0

None
-117.098876

Datum:

NAD 1983

NWI classification: E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
1.Isocoma

menziesii
pilularis

Yes
No

40
5

2.Baccharis

Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

FAC

Total % Cover of:

3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

45

FACU species

%

UPL species

1.Camissonia

cheiranthifolia
2.Isocoma menziesii
3.Mesembryanthemum crystallinum
4.Cressa truxillensis

Yes
Yes
No
No

60
20
5
1

Not Listed

%

(A/B)

Prevalence Index worksheet:

Not Listed

Herb Stratum

66.7

Column Totals:

Multiply by:
x1=

1
60
5
65
131

x2=
x3=
x4=
x5=
(A)

0
2
180
20
325
527

Prevalence Index = B/A =

FACU
FACW

4.02

Hydrophytic Vegetation Indicators:

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

86

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

%

(B)

FAC

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Dominance test shows hydrophytic vegetation community present, based entirely on the presence of Isocoma menziesii in
a low-diversity community of shrubs and herbaceous vegetation.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.9

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

7.5YR 4/2

100

Texture 3

Loc 2

Sand

Remarks

Unable to determine if stratified

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Could not collect and analyze a full soil core due to the dry, sandy nature of the soil, which collapsed on itself upon
extraction from soil pit. No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

wetland hydrology indicators present

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.): Flat
Subregion (LRR):C

Lat:

32.5860887

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.10

Local relief (concave, convex, none):

upland
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 0

None
-117.0995126

Datum:

NAD 1983

NWI classification: E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

FACU species

%

Herb Stratum
1.Mesembryanthemum

UPL species

crystallinum

Yes
Yes
No
No
No
No

45
5
2
2
2
2

2.Unidentified

Forb #1
3.Atriplex prostrata
4.Camissonia cheiranthifolia
5.Isocoma menziesii
6.Sarcocornia pacifica

FACU

Column Totals:

Multiply by:

2
2
7
45
2
58

x1=
x2=
x3=
x4=
x5=
(A)

2
4
21
180
10
217

(B)

FAC

Prevalence Index = B/A =

FACW
Not Listed

3.74

Hydrophytic Vegetation Indicators:

FAC

Dominance Test is >50%

OBL

Prevalence Index is 3.01
Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

7.
8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

58

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

50.0

%

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

One thriving Sarcocornia pacifica shrub surrounded by primarily disturbed upland vegetation.

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.10

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

Texture 3

Loc 2

0-5
5-6

10YR 4/2
10YR 2/2

70
95

2.5YR 4/8
10YR 5/6

20
5

C
C

M
M

Loamy sand

6-14

10YR 4/3

50

7.5YR 5/6

50

C

M

Loamy sand

Remarks

Concentrations of clay in matrix

Silty loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Salt precipitate present in 0-2", clayey mix in 2-5"

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

wetland hydrology indicators observed

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Local relief (concave, convex, none):

Upland
- Mediterranean California

Soil Map Unit Name: LG-W

Lat:32.5860217

Sampling Date:

Sampling Point: T3.11

Slope (%): 0

None

Long:-117.1004141

- Lagoon water

7-6-2017

Datum:

NAD 1983

NWI classification:E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

FACU species

%

Herb Stratum
1.Mesembryanthemum

0.0

UPL species

crystallinum

Yes
No
No
No
No
No

40
15
2
2
1
1

2.Atriplex

prostrata
3.Bassia hyssopifolia
4.Camissonia cheiranthifolia
5.Baccharis salicifolia
6.Erodium ssp.

FACU

Column Totals:

15
2
42
2
61

x2=
x3=
x4=
x5=
(A)

0
30
6
168
10
214

(B)

FACW

Prevalence Index = B/A =

FACU
Not Listed

3.51

Hydrophytic Vegetation Indicators:

FAC

Dominance Test is >50%

FAC

Prevalence Index is 3.01
Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

7.
8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

61

%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum

Multiply by:
x1=

%

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Remarks:

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.11

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

10YR 3/2

100

Texture 3

Loc 2

Sand

Remarks

Unable to determine if stratified

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Could not collect and analyze a full soil core due to the dry, sandy nature of the soil, which collapsed on itself upon
extraction from soil pit. No hydric soil indicators observed.

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

wetland hydrology indicators observed.

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Lat:

32.5859813

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.12

Local relief (concave, convex, none):

Hillslope
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 1

Concave
-117.100457

Datum:

NAD 1983

NWI classification: E2SSP

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:

Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

%

Sapling/Shrub Stratum

Dominance Test worksheet:

0.0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species
Total Cover:

FACU species

%

Herb Stratum
1.Mesembryanthemum

UPL species

crystallinum

Yes
No
No
No
No

110
10
5
2
1

2.Bassia

hyssopifolia
3.Atriplex prostrata
4.Unidentified Forb #1
5.Camissonia cheiranthifolia

FACU

Column Totals:

Multiply by:
x1=

5

x2=
x3=

122
1
128

x4=
x5=
(A)

0
10
0
488
5
503

Prevalence Index = B/A =

FACW
FACU

3.93

Hydrophytic Vegetation Indicators:
Dominance Test is >50%

Not Listed

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)

128 %
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

%

(B)

FACU

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

Hydrophytic vegetation community not observed

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.12

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-1
1-3

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

7.5YR 4/4
7.5YR 5/4

100
65

3-7

2.5YR 5/1

65

7-14

10YR 3/2

100

Texture 3

Loc 2

Remarks

Loamy sand

2.5YR 4/6

30

C

M

Loam

10YR 2/1
10YR 5/8
2.5YR 2/1

5
20

C
C

M
M

Loam

Sandy loam

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Salt precipitate present in 0-1"

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: No

Yes

No

wetland hydrology indicators observed

US Army Corps of Engineers
Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site:

City/County:

Wetlands Restoration of Salt Pond 20

San Diego, San Diego County
State:CA
Section, Township, Range: T18S R2W S21

Applicant/Owner:

San Diego Unified Port District
Investigator(s): M. Tyner-Valencourt, A. Tuggle
Landform (hillslope, terrace, etc.):
Subregion (LRR):C

Lat:

32.5859229

Long:

LG-W - Lagoon water

7-6-2017

Sampling Point: T3.13

Local relief (concave, convex, none):

Depression
- Mediterranean California

Soil Map Unit Name:

Sampling Date:

Slope (%): 0

None
-117.1005228

Datum:

NAD 1983

NWI classification: E2USNh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are "Normal Circumstances" present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

within a Wetland?

Remarks:

Yes

No

Site historically supported tidal estuary habitat but was filled and bermed in mid-1850s for use as a salt evaporator pond,
and has not been restored since. Delineation conducted on site during the summer following an above-average rainy season
after 5+ years of severe drought.

VEGETATION
Tree Stratum

Absolute
% Cover

(Use scientific names.)

Dominant Indicator
Species? Status

1.
2.
3.
4.
Total Cover:
Sapling/Shrub Stratum

%

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

0

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

%

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:
x1=

3.

OBL species

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Total Cover:

%

Herb Stratum
1.

UPL species

x5=

Column Totals:

(A)

2.
3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

0
0
0
0
0
0

5.

Dominance Test is >50%

6.

Prevalence Index is 3.01

7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.
Total Cover:
Woody Vine Stratum

Problematic Hydrophytic Vegetation1 (Explain)
%
1

1.
2.
Total Cover:
% Bare Ground in Herb Stratum
Remarks:

%

(B)

%

% Cover of Biotic Crust

%

Indicators of hydric soil and wetland hydrology must
be present.

Hydrophytic
Vegetation
Present?

Yes

No

No vegetation present

US Army Corps of Engineers
Arid West - Version 11-1-2006

SOIL

Sampling Point:

T3.13

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type 1

%

Texture 3

Loc 2

Remarks

0-4
4-10

10YR 4/3
10 YR 2/1

100
30

2.5YR 5/4

60

C

M

Silty clay loam

10-13

GLEY 3/N

85

10YR 4/6

15

C

M

Silty clay

Sandy loam

Redox features occur in layers

1
3

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Location: PL=Pore Lining, RC=Root Channel, M=Matrix.
Soil Textures: Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.
4

Indicators for Problematic Hydric Soils:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

4

Indicators of hydrophytic vegetation and
wetland hydrology must be present.

Restrictive Layer (if present):
Type:
Depth (inches):
Remarks:

Hydric Soil Present?

Yes

No

Salt precipitate present in 0-1"

HYDROLOGY
Secondary Indicators (2 or more required)

Wetland Hydrology Indicators:

Water Marks (B1) (Riverine)

Primary Indicators (any one indicator is sufficient)
Surface Water (A1)

Salt Crust (B11)

Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)
Drainage Patterns (B10)

High Water Table (A2)

Biotic Crust (B12)

Saturation (A3)

Aquatic Invertebrates (B13)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Dry-Season Water Table (C2)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Thin Muck Surface (C7)

Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Recent Iron Reduction in Plowed Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
Depth (inches):
Yes
No
Wetland Hydrology Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

Aerial imagery shows area occasionally inundated and presence of salt crust.
Remarks: OHWM

present, salt crust and evidence of water evaporation present.

US Army Corps of Engineers
Arid West - Version 11-1-2006
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CALIFORNIA COASTAL COMMISSION DELINEATION PHOTOGRAPHS
TRANSECT 3
July 6, 2017
T3-7 to T3-9a

T3-7

T3-7 to T3-9b

T3-8

T3-7
T3-8
T3-9
T3-9

T3-10

T3-11 to T3-13

T3-11

T3-10

T3-12
T3-13

Hard Clay Pan underlying Salt Flats Consolidated clay layer

Inflow from Palm Avenue
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Appendix B - Plant density estimates for vegetation polygons.
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Baccharis sarothroides 6KUXEODQG$OOLDQFHMesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
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&RPPRQ1DPH

Baccharis sarothroides
Mesembryanthemum VS
Isocoma menzii

'HVHUWEURRP%DFFKDULV
,FH3ODQW
0HQ]LHV JROGHQEXVK

(VWLPDWHG&RYHU
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crystallinum



3RLQW,'±%50%HUPYHJHWDWLRQ±QHDUO\EDUH
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
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3RLQW,'±%50%HUPPL[HGQDWLYHDQGQRQQDWLYHYHJHWDWLRQ


3RLQW,'&</
Cylindropuntia prolifera 6KUXEODQG$OOLDQFH Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH
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Salicornia subterminalis
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,FH3ODQW
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3RLQW,'+,5
Hirschfeldia incana 6HPL1DWXUDO+HUEDFHRXV6WDQG
6FLHQWLILF1DPH

&RPPRQ1DPH
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3RLQW,'±,62
Isocoma menzii 6KUXEODQGMesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH
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Gnaphalium californicum
Astragalus trichopodus
StephanomeriaVS




M.nodiflorum

crystallinum

&RPPRQ1DPH
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&RDVWDO&KROOD
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3RLQW,'±,62
Isocoma menzii 6KUXEODQGMesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

&RPPRQ1DPH



Mesembryanthemum VS
Isocoma menzii
Salicornia subterminalis

,FH3ODQW
0HQ]LHV JROGHQEXVK
3DULVK V3LFNOHZHHG

(VWLPDWHG&RYHU









M.nodiflorum

crystallinum

3RLQW,'±,62%$&
Isocoma menzii - Baccharis sarothroides6KUXEODQG
6FLHQWLILF1DPH

&RPPRQ1DPH

Isocoma menzii
Baccharis sarothroides
Atriplex rosea
Salsola tragus
Camissonia sp
Melilotus indica (dry)

0HQ]LHV JROGHQEXVK
'HVHUWEURRP%DFFKDULV
5HGVFDOH
5XVVLDQWKLVWOH
6XQFXS
$QQXDO<HOORZ6ZHHWFORYHU
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3RLQW,'±0(/
Melilotus 6HPL1DWXUDO+HUEDFHRXV6WDQG Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

&RPPRQ1DPH

Melilotus sp (dry)
Mesembryanthemum VS
Atriplex rosea
Salicornia subterminalis
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5HGVFDOH
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Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
Suaeda taxifolia
Salsola tragus
Glebionis coronaria

&RPPRQ1DPH

(VWLPDWHG&RYHU

,FH3ODQW
:RROO\6HDEOLWH
5XVVLDQWKLVWOH
&URZQ'DLV\
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crystallinum



3RLQW,'±0(6%
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
Atriplex rosea
Conyza canadensis
Centaurea melitensis
Salsola tragus
Salicornia subterminalis




M.nodiflorum

crystallinum

&RPPRQ1DPH

,FH3ODQW
5HGVFDOH
&DQDGD+RUVHZHHG
7RFDORWH
5XVVLDQWKLVWOH
3DULVK V3LFNOHZHHG

(VWLPDWHG&RYHU
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3RLQW,'±0(6&
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
Sisymbrium sp.
Atriplex rosea
Lactuca serriola



&RPPRQ1DPH

(VWLPDWHG&RYHU

,FH3ODQW
/RQGRQ5RFNHW
5HGVFDOH
3ULFNO\/HWWXFH
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Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
Suaeda taxifolia
Atriplex rosea
Sisymbrium sp.

&RPPRQ1DPH

(VWLPDWHG&RYHU

,FH3ODQW
:RROO\6HDEOLWH
5HGVFDOH
/RQGRQ5RFNHW
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3RLQW,'±0(6(
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH



Mesembryanthemum VS
Salicornia subterminalis
Baccharis sarothroides

&RPPRQ1DPH

,FH3ODQW
3DULVK V3LFNOHZHHG
'HVHUWEURRP%DFFKDULV

(VWLPDWHG&RYHU









M.nodiflorum
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3RLQW,'±0(6)
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
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Mesembryanthemum VS
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(VWLPDWHG&RYHU



Appendix B - Plant density estimates for vegetation polygons.

3RLQW,'0(66$/
Mesembryanthemum- Salicornia 6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH



Mesembryanthemum VS
Salicornia subterminalis

&RPPRQ1DPH

,FH3ODQW
3DULVK V3LFNOHZHHG

(VWLPDWHG&RYHU








M.nodiflorum

crystallinum

3RLQW,'5':<
Mesembryanthemum VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH

Mesembryanthemum VS
Conyza canadensis



&RPPRQ1DPH
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Salicornia VS6HPL1DWXUDO+HUEDFHRXV6WDQGV
6FLHQWLILF1DPH
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Appendix A - List of Species Observed at Pond 20, September 2017
6FLHQWLILF1DPH

3ODQWV
Allenrolphia sp
Amblyopappus pusillus
Astragalus trichopodus
Atriplex rosea
Baccharis sarothroides
Bassia hyssopifolia
Bromus madritensis
Camissonia sp
Carya illinoinensis
Centaurea melitensis
Conyza canadensis
Cylindropuntia prolifera
Distichilis spicata
Dittrichia graveolens
Foeniculum vulgare
Frankenia palmeri
Glebionis coronaria
Gnaphalium californicum
Hirschfeldia incana
Isocoma menzii
Lactuca serriola
Lycium californicum
Melilotus sp (dry)
Mesembryanthemum crystallinum
Mesembryanthemum nodiflorum
Nicotiana glauca
Nitrophila occidentalis
Phragmites australis
Phytolacca americana
Ricinus communis
Rumex crispus
Salicornia subterminalis
Salix lasiolepis
Salsola tragus
Schinus molle
Schinus terebinthifolius
Sisymbrium sp.
StephanomeriaVS
Suaeda taxifolia

:LOGOLIH
Brephidium exilis
Vanessa cardui
Athene cunicularia

&RPPRQ1DPH

6HQVLWLYH6WDWXV

,RGLQHEXVK
3LQHDSSOH:HHG
6DQWD%DUEDUD0LONYHWFK
5HGVFDOH
'HVHUWEURRP%DFFKDULV
)LYHKRRN%DVVLD
)R[WDLO%URPH
6XQFXS
3HFDQ
7RFDORWH
&DQDGD+RUVHZHHG
&RDVWDO&KROOD
6DOWJUDVV
6WLQNZRUW
6ZHHW)HQQHO
3DOPHU V)UDQNHQLD
&URZQ'DLV\
&DOLIRUQLD(YHUODVWLQJ
:LOG0XVWDUG
0HQ]LHV *ROGHQEXVK
3ULFNO\/HWWXFH
&DOLIRUQLD%R[WKRUQ
6ZHHWFORYHU
,FH3ODQW
,FH3ODQW
7UHH7REDFFR
%RUD[ZHHG
&RPPRQ5HHG
3RNHEHUU\
&DVWRU%HDQ
&XUO\'RFN
3DULVK V3LFNOHZHHG
$UUR\R:LOORZ
5XVVLDQWKLVWOH
3HUXYLDQ3HSSHUWUHH
%UD]LOLDQ3HSSHU7UHH
/RQGRQ5RFNHW
:LUH/HWWXFH
:RROO\6HDEOLWH






















&136


















,QYHUWHEUDWHV
:HVWHUQ3\JP\%OXH
3DLQWHG/DG\
%LUGV
%XUURZLQJ2ZO



*6%/066&

Appendix A - List of Species Observed at Pond 20, September 2017
Cathartes aura
Circus cyaneus
Pituophis catenifer catenifer
Uta stansburiana elegans
Sylvilagus audubonii
Lepus californicus bennettii

7XUNH\9XOWXUH
1RUWKHUQ+DUULHU
5HSWLOHV
3DFLILF*RSKHU6QDNH GHDG 
:HVWHUQ6LGHEORWFKHG/L]DUG
0DPPDOV
'HVHUW&RWWRQWDLO
6DQ'LHJREODFNWDLOHG-DFNUDEELW

/&%&&





*776666&

3ODQWV±&1365DQN
3ODQWVRI/LPLWHG'LVWULEXWLRQ$:DWFKOLVW ,QFOXGHV5DUH3ODQW5DQNV 
7KHSODQWVLQWKLVFDWHJRU\DUHRIOLPLWHGGLVWULEXWLRQRULQIUHTXHQWWKURXJKRXWDEURDGHUDUHDLQ&DOLIRUQLDDQGWKHLUYXOQHUDELOLW\RU
VXVFHSWLELOLW\WRWKUHDWDSSHDUVORZDWWKLVWLPH:KLOHZHFDQQRWFDOOWKHVHSODQWV³UDUH´IURPDVWDWHZLGHSHUVSHFWLYHWKH\DUH
XQFRPPRQHQRXJKWKDWWKHLUVWDWXVVKRXOGEHPRQLWRUHGUHJXODUO\6KRXOGWKHGHJUHHRIHQGDQJHUPHQWRUUDULW\RID5DQNSODQW
FKDQJHZHZLOOWUDQVIHULWWRDPRUHDSSURSULDWHUDQNRUGHOHWHLWIURPFRQVLGHUDWLRQ

7KUHDW5DQNV
7KH&DOLIRUQLD5DUH3ODQW5DQNV &535 XVHDGHFLPDOVW\OHWKUHDWUDQN7KHWKUHDWUDQNLVDQH[WHQVLRQDGGHGRQWRWKH&535DQG
GHVLJQDWHVWKHOHYHORIWKUHDWVE\DWRUDQNLQJZLWKEHLQJWKHPRVWWKUHDWHQHGDQGEHLQJWKHOHDVWWKUHDWHQHG0RVW&535VUHDG
DV%%%HWF1RWHWKDWVRPH5DQNSODQWVGRQRWKDYHDWKUHDWFRGHH[WHQVLRQGXHWRGLIILFXOW\LQDVFHUWDLQLQJWKUHDWV
5DQN$DQG$SODQWVDOVRGRQRWKDYHWKUHDWFRGHH[WHQVLRQVVLQFHWKHUHDUHQRNQRZQH[WDQWSRSXODWLRQVLQ&DOLIRUQLD
3ODQWVRIOLPLWHGGLVWULEXWLRQ:DWFKOLVW 0RGHUDWHO\WKUHDWHQHGLQ&DOLIRUQLD RIRFFXUUHQFHVWKUHDWHQHGPRGHUDWH
GHJUHHDQGLPPHGLDF\RIWKUHDW 

:LOGOLIH
%&&±86):6%LUGVRI&RQVHUYDWLRQ&RQFHUQ
%/0±%XUHDXRI/DQG0DQDJHPHQW6HQVLWYH
*$SSDUHQWO\6HFXUH²8QFRPPRQEXWQRWUDUHVRPHFDXVHIRUORQJWHUPFRQFHUQGXHWRGHFOLQHVRURWKHUIDFWRUV
*'HPRQVWUDEO\6HFXUH²&RPPRQZLGHVSUHDGDQGDEXQGDQW
/&,QWHUQDWLRQDO8QLRQIRU&RQVHUYDWLRQRI1DWXUH ,8&1 /HDVW&RQFHUQ
6&ULWLFDOO\,PSHULOHG²&ULWLFDOO\LPSHULOHGLQWKHVWDWHEHFDXVHRIH[WUHPHUDULW\ RIWHQRUIHZHURFFXUUHQFHV RUEHFDXVHRIVRPH
IDFWRU V VXFKDVYHU\VWHHSGHFOLQHVPDNLQJLWHVSHFLDOO\YXOQHUDEOHWRH[WLUSDWLRQIURPWKHVWDWHSURYLQFH
69XOQHUDEOH²9XOQHUDEOHLQWKHVWDWHGXHWRDUHVWULFWHGUDQJHUHODWLYHO\IHZSRSXODWLRQV RIWHQRUIHZHU UHFHQWDQG
ZLGHVSUHDGGHFOLQHVRURWKHUIDFWRUVPDNLQJLWYXOQHUDEOHWRH[WLUSDWLRQ
6$SSDUHQWO\6HFXUH²8QFRPPRQEXWQRWUDUHVRPHFDXVHIRUORQJWHUPFRQFHUQGXHWRGHFOLQHVRURWKHUIDFWRUV
66&±&'):6SHFLHVRI6SHFLDO&RQFHUQ
75DQNDSSOLHVWRDVXEVSHFLHVRUYDULHW\XQGHUWKH*UDQN
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Appendix D - Avian Species Observed at Pond 20, SD Bay 2016-2017 survey (Tierra Data 2017)
5RZ/DEHOV
$PHULFDQ$YRFHW
$PHULFDQ&RRW
$PHULFDQ&URZ
$PHULFDQ.HVWUHO
$PHULFDQ3LSLW
$PHULFDQ:LJHRQ
$QQD V+XPPLQJELUG
%DUQ6ZDOORZ
%HOGLQJ V6DYDQQDK6SDUURZ
%HOWHG.LQJILVKHU
%ODFN3KRHEH
%ODFN6NLPPHU
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%ODFN%HOOLHG3ORYHU
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%XIIOHKHDG
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&DVSLDQ7HUQ
&LQQDPRQ7HDO
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+HUULQJ*XOO
+RUQHG/DUN
+RXVH)LQFK
+XPPLQJELUGVS
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0DOODUG
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1RUWKHUQ+DUULHU
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1RUWKHUQ6KRYHOHU
2VSUH\
5HGKHDG
5HGWDLOHG+DZN
5LQJELOOHG*XOO
5RFN3LJHRQ



















6WDWXV








*766(


*666&/&<:/%&& 1HVWLQJ
FRORQ\ 




*6%/066&/&%&& %XUURZ
VLWHV VRPHZLQWHULQJVLWHV 
*6/&%&& 1HVWLQJFRORQ\ 




*6://& 1HVWLQJFRORQ\ 

*6:/17 1HVWLQJFRORQ\ 



*6&')/& 1HVWLQJFRORQ\ 
*6&')/& 1HVWLQJFRORQ\ 



*666&/&<:/%&& 1HVWLQJ
FRORQ\ 

*746://&



*6://&<:/%&&
1HVWLQJ 


*666&/& 1HVWLQJ 

























*6&')://& 1HVWLQJ 
*6666&/& 1HVWLQJ 
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5XGG\'XFN




6D\ V3KRHEH




6FDXSVS




6QRZ\(JUHW



*6/& 1HVWLQJFRORQ\ 
6QRZ\3ORYHU



*7666766&5:/%&&
6RQJ6SDUURZ



*6"66&
6SRWWHG6DQGSLSHU




7UHH6ZDOORZ




7XUNH\9XOWXUH




:HVWHUQ*UHEH




:HVWHUQ*XOO




:HVWHUQ0HDGRZODUN




:HVWHUQ6DQGSLSHU




:KLPEUHO




:KLWHFURZQHG6SDUURZ




:LOOHW




<HOORZUXPSHG:DUEOHU




*UDQG7RWDO




%&&±86):6%LUGVRI&RQVHUYDWLRQ&RQFHUQ
)(±)HGHUDOO\/LVWHGDV(QGDQJHUHG
)3±&DOLIRUQLD'HSDUWPHQWRI)LVKDQG:LOGOLIH±)XOO\3URWHFWHG
)7±)HGHUDOO\OLVWHGDV7KUHDWHQHG
*,PSHULOHG²$WKLJKULVNRIH[WLQFWLRQGXHWRYHU\UHVWULFWHGUDQJHYHU\IHZSRSXODWLRQV RIWHQRUIHZHU VWHHSGHFOLQHVRU
RWKHUIDFWRUV
* 9XOQHUDEOH²$WPRGHUDWHULVNRIH[WLQFWLRQGXHWRDUHVWULFWHGUDQJHUHODWLYHO\IHZSRSXODWLRQV RIWHQRUIHZHU UHFHQW
DQGZLGHVSUHDGGHFOLQHVRURWKHUIDFWRUV
*$SSDUHQWO\6HFXUH²8QFRPPRQEXWQRWUDUHVRPHFDXVHIRUORQJWHUPFRQFHUQGXHWRGHFOLQHVRURWKHUIDFWRUV
*6HFXUH²&RPPRQZLGHVSUHDGDQGDEXQGDQW
/&,QWHUQDWLRQDO8QLRQIRU&RQVHUYDWLRQRI1DWXUH ,8&1 /HDVW&RQFHUQ
17,QWHUQDWLRQDO8QLRQIRU&RQVHUYDWLRQRI1DWXUH ,8&1 ±1HDU7KUHDWHQHG
5:/1RUWK$PHULFDQ%LUG&RQVHUYDWLRQ,QLWLDWLYH 1$%&, 5HG:DWFK/LVW
6&ULWLFDOO\,PSHULOHG²&ULWLFDOO\LPSHULOHGLQWKHVWDWHEHFDXVHRIH[WUHPHUDULW\ RIWHQRUIHZHURFFXUUHQFHV RUEHFDXVHRI
VRPHIDFWRU V VXFKDVYHU\VWHHSGHFOLQHVPDNLQJLWHVSHFLDOO\YXOQHUDEOHWRH[WLUSDWLRQIURPWKHVWDWHSURYLQFH
6 ,PSHULOHG²,PSHULOHGLQWKHVWDWHEHFDXVHRIUDULW\GXHWRYHU\UHVWULFWHGUDQJHYHU\IHZSRSXODWLRQV RIWHQRUIHZHU 
VWHHSGHFOLQHVRURWKHUIDFWRUVPDNLQJLWYHU\YXOQHUDEOHWRH[WLUSDWLRQIURPWKHVWDWH
6 9XOQHUDEOH²9XOQHUDEOHLQWKHVWDWHGXHWRDUHVWULFWHGUDQJHUHODWLYHO\IHZSRSXODWLRQV RIWHQRUIHZHU UHFHQWDQG
ZLGHVSUHDGGHFOLQHVRURWKHUIDFWRUVPDNLQJLWYXOQHUDEOHWRH[WLUSDWLRQIURPWKHVWDWH
6 $SSDUHQWO\6HFXUH²8QFRPPRQEXWQRWUDUHLQWKHVWDWHVRPHFDXVHIRUORQJWHUPFRQFHUQGXHWRGHFOLQHVRURWKHUIDFWRUV
6(±6WDWHOLVWHGDV(QGDQJHUHG
66&±&'):6SHFLHVRI6SHFLDO&RQFHUQ
67±6WDWHOLVWHGDV7KUHDWHQHG
86)686)RUHVW6HUYLFH6HQVLWLYH6HQVLWLYH
:%:*+:HVWHUQ%DW:RUNLQJ*URXS±+LJK3ULRULW\
:%:*0:HVWHUQ%DW:RUNLQJ*URXS±0HGLXP3ULRULW\
:/&DOLIRUQLD'HSDUWPHQWRI)LVKDQG:LOGOLIH±:DWFK/LVW
<:/1RUWK$PHULFDQ%LUG&RQVHUYDWLRQ,QLWLDWLYH 1$%&, <HOORZ:DWFK/LVW
75DQNDSSOLHVWRDVXEVSHFLHVRUYDULHW\XQGHUWKH*UDQN
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Preface

This book is the culmination of four yeilfs work on the development of a comprehensive guide to assessing
and designing for wetland functions. It provides a vusatile rapid wetland assessment procedure that can be
used in a variety of situations including wetland crtation. restordtion, mitigation banking. impact analysis. and
w3tershed planning. Kewly released, the use of this new procedure is rapidly growing among regulatory
agenc1es. Its unique approach is invaluable dunng the mitigation process because it enables the user to set
prOJect goals and objectives. as well as prepare the design based on wetland functions. In addition to an
extensive lituarure review on the individual wetland fearures influencing function, this book contains an in·
depth guide on how to incorpora1c these fearures in a wetland design.
The steps of EPW and most of the terminology are th<> same as that used in the Procedure for Assessing

Wetland functions Based on Jlydrogeopmorphic Classification. Reference 1\'etfarufs. and Functional Indices:
a procedure being developed by the U.S. Army Engineer Wetlands Research Program. The EPW assessment
models can also be used in this procedure.

TI•c 3'~><ment models for each function are generic models designed for application throughout the United
State>. l:-.:r- arc encouraged to modify these models, if necess.ary. to beuer describe \\etlands in their respecti' ~ region).
\\'e invite your comments and inpur so that we rna)· improve upon furure versions of 1his manual.

Edg:tr W. Gnrbisch. Ph.D.
Pres idem
Em•ironmentnl Concern Inc .
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Chapter 1.

1.1

Background

1.1.1

Purpose of EPW

The Evaluation for Planned Weilands (EPW) (for·
mcrly WREP) is a rapid-assessmem proctdure for
use in dettrmining whether a planned wetland has
been adequately designed to achieve defined
wetland function goals. F.PW provides•
•
•

a technique for assessing 6 wetland functions.
guidance in applying EPW throughout the
various steps of the planning process, and
a method for calculating the size of the planned
wetland required to meet planning/mitigation
goals.

A wetland o.s st.ssment area (WAA) represents a
designated wetland area to which the planned
wetland will be compared. In many cases the
weiland assessment area will be the wetland 1m pact
area of a proJect. The term planned wetland is used
to describe a variety of related activities dirtcted at
providing wetland functions, e.g., wetland construe·
tion, restoration, or enhancement. Thus, a pl:10oed
wetland is 3 design or an implemented design for a
constructed, restored, or enhanced wetland. The
steps to developing a planned wetland are jointly
referred to 3S the planning process.

1.1.2 EPW compared to other
assessment t echniques
While other assessment techniques may be adequate
for various purposes, EPW has been developed
s ecifically for use durin the wetland Ianning
process. ro lematic characteristics of other techmques which limit their application to this process
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were avoided in EPW (Bartoldus 1992). Key prop·
enies that distinguish EPW are discussed below.
1l1e EPW fonnat allows the designer and decision
maker to readily identify clements which are impor·
tant to each function . Information can be easily
extracted by the designer so that changes can be
made to improve the plans for the planned wetland .
1l1e format also facilitates the decision maker in
determining how and if the planning goals can be
anained.
The usc of threshold values was avoided, unless
such values could be literature validated or ''alidatcd
through consultation with noted expens. Threshold
values are cutoff values used in the evaluation,
above or below which it is assumed that a wetland's
capacity to perform a function substantially
changes. For example. the technique may operate
under the assumption that a ~ 20 foot wide wetland
will effectively provide the shoreline bank erosion
control function; an)1hing less would be considered
ineffective. Different assessment techniques use
different threshold widths. Thus. if the assessment
technique is used as a guide to design, then substantially d ifferent desif,'ll criteria could be obtained
depending upon the technique employed.
Wetland assessment techniques often use a minimum number (e.g., 3-5) of elements to assess each
function. While this simplification may produce an
adequate rapid general 3Ssessment, they exclude
elements critical to wetland design. EPW usts
several elements 7-20
e valuate eadl function,
l.!Lc u mg those elemems co nsidered imponant to
design.
EI'W does not use opportunily clements to describe
a wetland's capacity to perform a function. Oppor-
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tunity elements are those characteristics of a
wetland or its surroundings which determine if the
opportunity is available for that wetland to perform
a function. In most techniques, the wetland is
assib'lled a higher scon.:...,; the opportuuity increases.
While the importance of opportunity is recognized,
there arc two problems associated with this approach. First, the function score will vary depending
upon how much weight is placed upon opportunity.
A procedure which assumes that opportunity contributes greatly to a wetland's functional capacity
(e.g., 50% of score) will produce different results
than one which considers opportunity less important
(e.g., I 0% of score}. The function scores, therefore,
reflect each procedures bias. The second problem
arises when it is assumed that t.he wetland is performing the function efficienily irrespective of the
magnirude of the opportunity. Many of the opportunity elements describe conditions which, if excessive, could change the planned wetland's capacity to
perform a function. For example, it is often assumed
that greater pollutant input makes a wetland more
valuable for the water quality function. Unfortunately, no upper limit is placed on this opportunity.
Therefore, the evaluation may erroneously assign a
high rating when the capacity of the wetland to
perform a function may be minimal or exceeded due
to excessive pollutant input. for these reasons, EPW
does not use the opportunity elements to describe
function performance. EPW docs, howtvcr, usc
opportunity clements to identify conditions which
could reduce the planned wetland's capacity to
perform a function.
The planning process goals are often aimed at
achieving compensation for functions lost in a
wetland assessment area. EPW has been designed to
have a greater degree of sensitivity then most other
techniques. EPW detect.s and highlights differences
between the wetland assessment area and plans for
the planned wetland. The application of several
techniques revealed that most techniques were not
sensitive enough to detect differences, even when
the planned wetlands were designed with substantial
improvements in wetland function.
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For reasons given, most wetland assessment techniques would require modification to be applicable
to the planning process.

Key Properties of EPW
•

•
•
•
•

Documents and displays procedure and
results to facilitate the design and review of
the planned wetland
Provides validated threshold ''alues for
design elements
Includes elements applicable to planned
wetland design
Does not use opportunity elements to
describe function performance
Is sensitive enough to detect differences
between wetlands

1.2

Uses

1.2.1

Use of EPW during the permit
review process fo r wetland
mitigation

In most cases, EPW will be used within the framework of the U.S. Army Corps of Engineers and state
wetland permit programs. The Corps re,·iews
proposed activities in wetlands (pursuant to Section
10 of the Rivers and Harbor Act and Section 404 of
the Clean Water Act) and assesses the impact these
activities might have on the capacity of a wetland to
perform specific functions. After measures to avoid
or minimize impacts are addressed, then the Corps
must c-onsider measures to compensate for unavoidable project impacts. This compensation is achieved
through a gain in function which is provided by a
planned wetland . The steps to deciding upon adequate compensation within the context of the Corps
permit program are jointly referred to as the mitigation process. EPW has been developed as a simple
rapid-assessment technique in order to meet the
time and cost constraints of the permit re"iew
process.
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•

•

Assess attaiomtot of mitigation goals: compare a constructed planned wetland to the original design. Comparison can be short tenn (e.g.•
rear after construction) or long term (e.g., two
or more years post constn•ction). This com pari·
son ~an be used to determine if the implemented
planned wetland corresponds to the design and
persists through time.

•

Predict initial and future attainment of
mitigation goa ls: compare predicted cond itions of the p lanned wetland at initial establish;
ment (time ~ 0 >Ts) to predicted future conditions (e.g ., age • S or 50 years). This com pari·
'SOn may prove important in cases when imme·
diate realization of mitigation goals (e.g., con·
struction of forested wetland) is not feasible.

•

Compare pla ooed wetland to reference
wetland: £2mpare the planned wetland to a
referenc;: wetland whtch has attributes the
- lanned wetland is designed to rc licate. A
reference wetlan may used when there is no
wetland assessment area available for com pari·
son (e.g., wetland was impacted/filled prior to
assessment or out-of-kind mitiga tion).

•

Compare wetland before and after res to ration: usc in cases involving restoration of
existing wetland .

Afrernahves anaty.stS
WET 2 0. HEP

Permlttable ptcjett

Consider CDmpenu lLon tor un~voidabfe loss et
( e.9 .. planned wtll.and)

I -

-

EPW

Planned wetland design acc.eptable.

I

luve permi1

Figure 1 1

Use or EPW in llle conteJct of the permrt reVK!w process

EP\V is designed for making comparisons between
a wetland assessment area and a planned wetland.
The procedure can be used for various types of
comparisons co mmonly considered during the
mitigation process. These include:

Compare potential sites: assess conceptual
fnr different sites to identify potential or
possible limitnti on(s) for providing wetland
functions.

plan.~

Permrl apptieatlon

- --

Compare altcroate d esign strate~ compare alternative designs for a planned wetland.

•

When a penn it application is reviewed the penn it
may be (a) d enied, (b) issued "ithout mitigatio n for
unavoidable impacts, or (c) issued with compensatory mitigation. EPW is to be used in the laner case,
i.e., when it has been determined that a project is
pcnnitted and that mitigation is to be considered
(Figure 1.1 ). Thus, other assessment techniques
(e.g., Habitnt Evaluation Procedure [HEP] (USFWS
1980]: Hollands and McGee 1986; Wetland Evaluation Technique [WET 2.0) (Adamus et al. 1987))
will s till be applied during the earlier stnges of
impact and altematiws analyses. EPW s hould not
be used as a substitute for assessment techniques
used for these purpos~s.

1.2.2

Other recommended uses

EPW may also be used to asse ss functions in a
planned wetland design which was not developed in
response to a penn it application. For example, EPW
may be applied to plans for the creation of a new
wetland associated w ith a park improvement. EPW
would guide planners through the process of defining goals, assessing the de sign, and detennining
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whether the design is adequate. The proposed
wetland creation design might be compared to a
neighboring reference wetland which the planners
would like to replicate.

1.3

Origin of EPW

When wetlands were first being constructed (e.g.,
prior to late 1970s), the intent was to provide specific functions such as shoreline bank erosion
control, ~ildlife habitat, and water quality improvement. With the advent of wet land permit programs,
wetlands are now also being constructed, restored,
and enhanced to compensate for unavoidable impacts. for years, decision makers have determined
the adequacy of planned wetlands based upon
professional judgement and established policy (e.g.,
mitigation ratios). The imponance of considering
function was well recognized, but there was no
suitable tool for assessing function within the
framework of the planning process (see section
1.1.2). After repeated use of existing assessment
techniques on planned wetlands revealed considerable problems, Environmental Concern Inc., decided
to initiate the development of EPW. The first version of EPW was released for limited review in July
1992 under the title " Wetland Replacement Evaluation Procedures (WREP)" (Banoldus et al. 1992).
The EPW format represents a b lend of existing
approaches. As with other techniques, EPW has
been built upon and has benefitted from the work of
earlier wetland assessment techniques. The authors
would like to acknowledge the following techniques
which were referred to and proved invaluable during
the development of EPW: Go let ( 1976), Reppen et
al. ( 1979), USFWS (1980), Euler et al. (1984),
Ammann ct al. (1986), Hollands and McGee ( 1986),
Adamus et al. ( 19 87), USCOE & Minnesota Envi ronmental Quality Board (1988), Adamus et al.
(1991), Tippen (1990), and Ammann and Lindley
Stone ( 1991). The development of EPW has also
benefined from comments provided by the Procedural Comminee working on the U.S. Army Corps
of Engineers' new functional assessment procedure.
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2.1

Overview of EPW

Wetland Functions

EPW pro,·ides a technique for evaluating six major
wetland functions addressed during the pl anning
process. Additional functions (e.g., flood flow
aheration) "ill be included in later versions, as
necessary. The functions used in EPW arc defined
in Table 2. 1:

Table 2.1.
Definitions of EPW functions
Function

Definition

Shoreline Bank Erosion Control ($8)

capacity to provide erosion control and to dissipate
erosive forces at the shoreline bank

Sediment Stabilization (SS)

capaci~J to stabilize and retain previously deposited
Sediments

Water Quality (WQ)

capacit{ tO retain and process d issolved or
particulate materials to the benefit of downstream
surface water quality

Wild lire (WL)

degree to which a wetland functions as habitat for
wildlife as descnbed by habitat complexity

Fish
Tidal fish (FT)
Non·tidal Stream/River (FS)
Non·lldal Pond/Lake (FP)

degree to which a wetland habitat meets the
food/cover. reproductive, a nd water quality
requirements of fish

Uniqueness/Heritage ( UH)

presence of charactenstics that distinguish a
wetland as unique, rare, or valuable
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2.2

Units of Comparison

EPW provides a technique for comparing functional
c.lpacity of a wetland assessment area and a planned
wetland. Fuoctioool capacity is the magnitude or
degree to which a wetland performs a function. The
differences between wetlands are expressed in terms
of:
•
•
•

element score
Functional Capaciry Index (FCI)
Functional Capaciry Units (FCU)

The most basic comparison occurs at the level of the
element. t;J?W utilizes 7 tO 20 clements to evaluate
each function, for a 101al of 8 I elements. An clc·
mentis a physical, chem ical, or biologica l charac·
tcri stic of the wetland or landscape that dominates
the wetland 's capacity to perfomt a function. 1.b£.
element score is a unilless number from 0.0 to 1.0
or an equation. where 1.0 represents the optimal
condition for maximi1.ing functional ca acity and
0.0 represents an un
e con ruon. The element
score is dctcnllincd hy what coodltioo, or form the
element takes in the wetland . There is a list of
conditions from which to choose for each element.
Each condition is assigned a numerical score on a
scale from 0 to 1.0 or noted as not applicable {NA)
or information not available (INA). A high score
(e.g.. 1.0) implies that, in comparison to the other
conditions for that element, this panicular condition
has a greater potential to increase the wetland's
functional capacity. Con,·ersely, a lo" score (e.g.,
0.1) implies that there is a low potential. In the
example provided in Figure 2. I, (p. 2-3) the
wetland assessment area (WAA) has a h)•droperiod
that "does not or rarely follows the natural tidal
hydroperiod." The user selected and recorded the
corresponding score for condition "c" because it
best described the wetland. Tiois condition receives
a low score (0.1) because it hinders tidal fish access
and utilization.
From a design perspective, it is important to evalu·
ate elemems as separate contributors to a function.
The designer needs to know the conditions for the
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individual clements in order to detemtine ifthev can
be replaced or improved upon. Alternatively; it is
equally imponant to know how these elements. as a
"itole, contribute to a wetland's functional capacit).
For this re.lSOn, differences between the wetlands
are also expressed in terms of Functional Capacity
Indices. The Fuoctiooal Capacity Index (FCn is
a dimemionless number from 0.0 to 1.0 which
descn'bes a wetland 's relative capacity to perform a
function, where 0.0 represents no functional capacity and 1.0 represents optimal functional capacity.
The FCI is based on an assessment model that
combines clement scores ba~cd on the relatoon shijl
between elements and the function . Chapters 4=9'
provide examples of mOdels an!! calculations of
FC!s.
The FCI characterizes the wetlands with linle or no
consideration of its size. The FCI rs used to dert\'e
fuoctiooal Capaci~ Uoits (FCUs), which serve as
a standardized basis for comparing function dirfer:ences over space and time. Simplified, the FCJ
;epresents the "quahry'' of functional capacity per
unit area, whereas the FCUs represent the "quantity"
of functional capacity. FCUs are calculated in the
following Equation I:

(1)
where:

=

Functional Capacity Index of
wetland area "A" for wetland
function ·~v"

Size of wetland area " A," or
portion thereof, that performs
or has the capacity to perform
function ·•y·•

=

Functional Capacity Units for
wetland area "A" for wetland
function "Y"

Overview of EPW
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FCUs are calculated for all functions, except
Uniqueness/Heritage ~cause the FCI is a sufficient
unit of comparison for this function. Tite Uniqueness/Heritage FCJ simplv indicates ~vhcther the
~etland contains (FCI - 1.0) or does not contain
(FCI
0.0) some characteristic which makes it
unique. This uniqueness may or may not be related
10 s1ze; therefore, it is inappropriate to multiply the
FCJ value by area.

Each function is assessed separately and rec.eives a
separate FCI and FCUs. EPW does not provide for
the summation of FC!s and FCUs into an overall
grand score for a wetland.

&

Each function is assessed separately and receives a
separate FCI and FCUs. EPW does not provide for
the summation of FC!s and FCUs into an overall
grand score for a wetland. The FC!s and FCUs arc
the main units of comparison use.d by decision
makers when setting planning goals. The conce(ltS
of the FCI and FCUs are analo ous to those of
ha itat suitabilitv ind ices and habitat units used in
the Habitat Evaluation Procedure (HEP) o

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

7b. Moot permanent hydrope~

a.

SELECTED SCORES FOR
EL EMENTS

WAA

Piant'lf!od
WeU•nd

If both scores
are NA. record NA
Assume NA = 1 0

IF"I'l

Natural t<lal hydrope~ -OR· Wt~ area Is

DIFFERENCE
IN SCORES
(PlannedNIAA}

NA

mpoun.ded, provision$ have been made {e.g,
culverts insta l~) so that l'lydroperiod mimies
natural hydroperiod.

b.

e.

Hydroperiod usuaUy feli<>NS naMal tldal
hydtoper>O<! (e.g .. hydropetiod petiod~Uy

altered to manage for mosquito eonttol).
Hydroperiod does not or rarety folkr.-ts natural

0.5

0.1

0.5

(+)

0.1

tidal hydroperiod.

Fogure 2 .1.

Example of element and conditions
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2.3

EPW Assumptions

2.3.1

General assumptions

which are influenced by scale, the size of the
wetland assessment area will usually trigger the
imponance of an element. For example, shoreline irregularity is considered an important
element of the wild life function. A wetland
assessment area may appear to have a regular
shoreline; however, the shoreline may be
"i rregular" if it is evaluated in the context of a
larger wetland which it is part of. The wetland
type, its geographic location, and size of area
being evaluated will determine the threshold for
"hen an element is imponant. It is assumed that
if the wetland assessment area is large enough
to detect shoreline irregularity, then this irregularity should be considered for inclusion in the
planned wetland . Scale plays a maj or role for
several elements of the wildlife function (e.g.,
vegetation strata, number o f cover types, degree
o f cover type interspersion). The landscape
context is also factored into the water quality
function, especially by the usc o f Element I 5
(Hydrologic condition) (section 6.4, p. 6-15)
which describes several hydrologic settings and
their relative influence on the capacity of a
wetland to improve water quality.

Users should be aware of the following assumptions
of the procedure:
•

T he ca pacity of a wetland to perform a specific function Is expressed in terms of a fu nctional ca pacil)· index (FCI). The FC I is based
on e mpirical data and expen opinion.

•

Wetlands o f d ifferent wetland classes cannot
be di rectl~· co mpa red particularly for tb c
wild life a nd fish fu nctions. EPW d istinguish es
fou r wetl and classes based upon hydrologic
co nditions. TI1c comparison of wetlands with in
a c las~ is considered valid because they arc
functionally simi lar. Since di fferences between
c lasses arc substantial, co mparisons between
wetlands in different classes are generally
considered inappropriate. For example, it is
meaningless to compare the fish function in a
tidal wetland and a non· tidal pond!Jakc wetland
since these wetland classes suppon different
fish species. The same is generally true for the
wildlife function. Limited comparisons. however, may be done for the non-biological functi ons (e.g.. shoreline bank erosion control).

•

A few majo r elemen ts are dete rminants of
functional capacity. EPW uses a minimum
number of elements to derive relative measures
o f functional capacity. The contribution of other
eleme nts is recognized; however, it is 3Ssumed
that their contribution is minor.

•

perform a functloo is_
di rectly rela ted to size. This assumption pertains to the calculahon of functional capacity
uniLS \\hich are derived by multiplying the
functional capacity index by area of the wetland
" hich perfom1s a function.

•

La ndscape co ntext i.s considered lod ir ectly
because oftbe approach taken. For elements

~ wetland's cap~o
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•

Uoiqueoesslll e ritage cbarncter i.s tics ca onot
be d irectly compared. For example, it is mean·
inglcss to compare a "ctland " ith endangered
species with a wetland that has historic proper·
ties. The Uniqueness/Herit3ge func tion simply
indicates whether a wetland contains one or
more characteristics that should be gi ven special
consideration.

2.3.2

Scale of measurement

EPW utilizes an ordinal scale of measure ment, i.e.,
all conditions are ranked and each condition is
assigned a SC(Ire on a scale of 0 to 1.0 relati" e to all
other conditions. The scores have been assigned to
conditions based on subjec tive prefere nces that arc
supponed by the documentation provided in Chapters 4-9. In gener.ll , a score of 1.0 represents the
optimal condition. 0. I represents an unsuitable
condition, and scores in betwee n represent intc nnc-
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diate conditions on a re lative scale. The numerical
scores do not represent real "values" or distances
and the relationships may not be linear. For example, with Element I (Water contact with toe of
bank), a wetland "ith infrequent water contact at the
toe of the bank (score = 1.0) is not I 0 times bener
t11nn a wetland with frequent water contact at the toe
of the bank (score= 0.1).
Functional capacity indices (FCis) are also expressed as numerical scores. An FCI of I .0 indicates
that the wetland has a relatively high capacity to
perfonn a function. whereas an FCI of 0.0 indicates
that the wetland does not perfomt the function. FCI
values in between represent intenncdiate functional
capacities. An FCI of 1.0 does not ind icate that a
wetland is one of the highest functioning wetlands
possible.
An ordinal scale is used for two reasons. It has been
found that the procedure is easier to execute and
interpret because users generally prefer working
with numbers rathor than qualiiative categories (e.g.,
high, medium , or low). Also, numerical scores, in
particular the FCJ, can be used to estimate wetland
acreages required to achieve functional capacity
goals of the plan nod wetland.

2.4

Limitations of EPW

2.4.1

Designed for assessing planned
wetlands

Thi s version of EPW has been developed for the
purpose of assessing and comparing a planned
wetland with a wetland assessment area (described
in section I .2. I). Its applicability to o ther purposes
has not yet been detennined. Some re,•iewers have
expressed interest in using EPW for impacts analysis or watershed management. Wl1ile using EP\V for
these other purposes may be infonnativc, the authors caution thatt.he results may be inaccurate or
misleading. However, later testing may reveal that
EPW is also suitable for these and other purposes.

EPW's applicability for impacts analysis, watershed
management, and other purposes has not yet been
detennined.

2.4.2 FCis and FCUs provide estimates of
fu nctional capacity
The products of EPW, the functional capacity
indices (FCJs) and functional capacity units (FCUs),
arc estimates and arc not d irect measures of func·
tiona! capacity. The extent to which a wetland is
actually functioning can onl}' be detennined by a
detailed study (e.g., measurement of pollutant
remova l efficiencies, observations of the number of
nesting and breeding birds).

2.4.3 Limited number of functions
This version of EPW provides models for assessing
six (6) functions: shoreline bank erosion control,
sediment stabiliUltion, water quality, wildlife, fish
(tidal, non-tidal stream/river, and non-tidal
pondiJake), and uniqueness/heritage. Although other
functions may be important, they nre not inc luded
because (a) an assessment of function.s cannot be
pcrfonned without a detailed field study, and/or (b)
conflicting infonnation in the literature makes it
difficult to identify simple elements and relationships which can be used in an assessment. TI1e
groundwater recharge and groundwater discharge
functions provide the best examples. These fun ctions are not wel l understood as illustrated by
controversy found in the literature (Adam us et al.
1991 , Hammer 1992). Also, these function s cannot
be assessed from a simple site examination. Determining groundwater flow often requires, at a minimum, the insta llation of piezometers and regular
mon itoring of water le,·els.
A model for the flood flow alteration function is not
included in this version of EPW, but it is being
prepared and will be released at a later date.
Floodflow alteration or flood water control is an
important function of some wetland systems. Large
wetland tracts, usually associated with river and
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stream systems, can provide substantial surface area
for receiving excess water during storm or spring
tide events. These wetlands temporarily store the
excess water, then return the water to the stream or
rh•er system as water levels in the stream or river
subside. Floodplain wetlands desynchronize flood
waters, thus reducing down stream flood peaks.
Flood flow alteration is not considered in this version of EPW because it was assumed that most
planned wetlands arc small (1-10 acres) and have a
minimal impact on floodflow alteration. This
function is not often designed for in a planned
wetland. If floodflow alteration is an important
concern, then it is addressed during the impact
analysis through the application of models specifically designed for analyzing floodflow alteration
(e.g., HEC-2 [USCOE 1991 ), TR-55 (SCS 1976])
arc used. Comments from reviewers of EPW reveakd a need for a simple rapid assessment model
for this function; therefore, it is being prepared.
Storrnwater management is not addressed as a
separate function because it deals with several
functions, including water quality impro,·ement and
flood flow alteration. The EPW water quality function model is applicable to stormwater management
projects, but more sophisticated analyses may be
warranted if pre-determined pollutant removal
eniciencies are to be achieved. At this time, it is
assumed that local authorities will address the
floodflow alteration function and determine the
need for more detailed function analyses for individual stonmvater management projects.
2.4.4

Other limitations

EPW considers only some aspects of landscape
context. The capacity of a wetland to perform a
function depends upon forces from within and
outside the wetland. EPW is a site specific technique that focus~s on clements that can be consid·
ered during site selection, or manipulated in the
design and construction of a planned wetland. EPW
includes some landscape elements; however, it is
not a landscape level assessment technique.
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EPW, like otber rapid assessment techniq ues, ha~
a low Je,·el of accuracy. Detailed field studies
and/or complex assessment techniques pro\•ide more
reliable data; however, they arc usually considered
time and cost prohibitive.
EPW describes only wetland a reas. Adjacent
upland areas (e.g., buffers) and islands are noi
evaluated, but may be considered in a later version.
EPW does not describe functional capacity with
respe.t to opponu nitles present. For example, the
Water Quality FCI describes the capacity of a
wetland to improve water quality, which would he
analogous to describing a water filter's filtering
capacity. The FCI does not consider opportunity
(e.g., pollutant input) or describe the wetlands
capacity with respect to that opportunity (e.g.,
removal efficiency).
The EPW metbod for calculating plaooed
wetland size may be based on an assumption
wbicb is not valid for cenain function(s). The
relationship between wetland size and functional
capacity may be linear o r non-linear, but it is usually unknown. Increasing the acreage of a planned
wetland may not make a difference in functional
capacity for some functions. A determination on the
actual relationships would require further research.
In the absence of this information, EPW provides a
standard method for calculating acreages as an
alternative tO the current practice of using arbitrary
ratios. The EP\V method for calculating acreages is
provided only as a guideline. Decisions regarding
required acreages should ultimately be based upon
best professional judgement, using EPW as a tool to
aide in this decision.

2.5

Note to Users

Field testing has shown EPW to be a useful and
reliable procedure. The authors suggest training in
its use, but also offer to answer questions to insure
EPW's proper use. We have attempted to provide
sufficient information up front so that the users arc
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fully aware of the assumptions and limitations. We
would like to fun her clarify that :
•

The same user should assess each of the
we tlands bei ng compared . EPW is a comparative procedure and consistent interpre tation of
a.ssessm cnt questions is key to detecting difl'erences between wetlands.

•

EPW should be performed by qua lified wetland
scientists, otherwise misinterpretation of questions or resultS could lead to erroneous conclusions.

•

EP\V is a tool to suppon professioMI judgement during the planning process when there
are time and cost constraints. EPW results do
not replace o r O\'erride professional judgement.

•

Com mon sense and responsible decisions
should be used in the development of a planned
"ctland. The planned wetland should be dc$igned within an acceptable range of complex it)
found in comparable natural wetlands. It should
not be o,·erloaded with features to increase the
functional capacity indices (e.g .. do not cram 26
vegetation co\'er types in a small one (I) acre
site).
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Chapter 3.

The process of evaluating and comparing a WAA
and a planned wet la.nd involves seven steps (Table
3.1, p. 3-2). This chapter provides insiruciions for
c.ompleting these steps and an explanaiion on how
these steps are integrated into the planning process.
For convenience, all of the materials required to
complete the EPW procedure are compiled in
Appendix A.

3.1

Defin e Scope of Evaluation
(Step 1)

3.1.1

Define eva luation objec tives

TI1c first step in the EPW procedure is to define the
objectives of the evaluation. The objectives will
depend on the focus of the individual project.
Dec isions must be made regarding which wetlands
are being compared, the number of c.omparison
required, and assumed time period of the wetlands
being assessed. The need for additional infonnation
beyond EP\\' (e.g., detailed field study) should also
he identi fied at this tim e.

Conducting EPW

TI1e assumed time period, or stage of development
of the wetland, should be defined before proceed ing
with the assessment(s). The assumed period for
most WAAs will be irrelevant, unless there arc
anticipated short-term changes in the "etland. The
identification of time period is important for the
planned wetland because shon and long-term
changes are anticipated. Since the assessment will
be based on predicted or plaMed future conditions.
usen; muS1 identify the time to which the prediction
applies. A difference in the assumed stage of
wetland de"elopmcnt (e.g .. at plant in@, one or more
years after con struction) could make a substantial
difference in results.
As projects become more complicated by in,·olving
several wetlands. it is important that decision
makers clarify the scope of the e"aluation . The
objectives should be discussed and described in verr
specific terms to avoid any misunderstanding and
unneceSSai)' work.

For most projects the objective is to compare functional capacity between a planned wetland and a
wetland assessment area !lVAA). Other projects
may require two or more c~mparisons. For example,
wetland enhancement would involve the assessment
of three wetlands: a WAA, an existing wetland
before enhancement, and a planned wetland. The
WAA would be assessed first. Then, the existing
wetland and the design for the plaMed wetland
would be assessed and compared to document
anticipated gains in function due to the enhancement. Finall)•, the gains from the enhancement
would be compared to the losses associated with the
WAA.
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Table 3.1 .
Steps in conducting EPW for wetland restoration and mitigation projects
Steps

Descr iption

1.

1.1

Define evaluation objectives

1.2

Select functions

2.1

Identify project area

2.2

Delineate WAA

2.3

Prepare maps

2.4

Complete cover sheet

3.1

Complete data sheets

3.2

Calculate FCis

3.3

Calculate FCUs

4 .1

Define goals of planned wetland

4 .2

Define type of comparison

4 .3

Determine Target FCUs

4.4

Estimate Minimum Area required to
meet goals

2.

3.

4.

Define scope of evaluation

Characterize wetland assessment a rea fYVAA)

Assess WAA

Set goals

5.

Select planned wetland site

5.

Identify and screen potenbal sites. and
select site

6.

Design planned wetland

6 .1

Identify conditions needed to achieve
planned wetland goals

62

Prepare design

7.1

Complete data sheets

7.2

Calculate FCis and FCUs

7.3

Determine whether goals are met

7.

Assess planned wetland design

-

3. 1.2

Selec t f u n ctions

\Vet land functions form the basis of the planning
proce;;s. When a wetland is impacted, the goals are
normally set to compensate for the entire suite of
functions performed by that wetland. EPW provides
a tool for quantifying and comparing functional
capacity. All six wetland functions should be as-
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sessed in order to provide a more complete descrip·
tion of the wetlands being compared.
Decision makers may elect to assess fewer functions
for a variety of reasons. For example, if the sole
purpose of the planned wetland is to improve
shoreline bank erosion control at an existing
wetland, then only that function should be assessed.

Conducting EPW
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In another example. comprehensive field data may
be available for one function; therefore, only the
remaining fi\•e functions would need to be evaluated
with EPW. Time and cost constraints may also be a
limiting factor. The evaluation of individual functions is made easy in EPW because separate data
sheets are prov ided for each function.

When all functions are present, they all should be
assessed in order to provide a more complete
description of the wetlands being compared.

3.2

Characterize Wetland
Assessment Area (Step 2)

3.2.1

Identify project area

Wetlands to be assessed should be defined in the
context of a p rojec t area, i.e., the area in which the
activities related to the project oc<ur. The project
area is defined by the nature of the project. For
example, the project area for a proposed highway
will likely be large and include many wetland areas.
A project area should always be identified, espe·
cially if the evaluation involves more than one
wetland area. lnfonnation regarding the spatial
arrangement of the wetlands within the project area
and other penincnt infonnation (e.g., upland buffer
areas) may be useful when the goals are being set
for the planned wetland.

3.2.2

Delineate w etland assessment
areas

The WAA is a designated wetland area which the
planned wetland will be compare-d to. The boundaries of the \VAA depend upon the proposed activities; howe ver, they should be restricted to the
immediate area of concern. It is recommended for
proposed fill projects that the WAt\ be limited to
the boundaries of the fill or the " foot print" of the
project. Thus, the upper and lower limits of the
WAA wou ld be defined by the extent of the pro-

posed encroachment, e.g., boundaries of fill or
restoration. Broader definitions for the WA/>.
boundaries may be considered. Any definition
should be agreed upon by decision makers before
proceeding with the evaluation.
EPW requ ires the grouping of functionally similar
wetland areas so that they can be assessed as one
WAA . For projects containing one wetland area,
this grouping exercise is not necessary. However, as
projects become more complex (e.g., highway
constnaction), users are confronted with the tedious
ta.~k of assessing several wetland areas. While some
procedures require a separate evaluation for each
wet land area, EPW simplifies the process by
al lowing one evaluation for a group of wetlands
(Figure 3.1, p. 3-4). The two criteria for grouping
wetlands into one W AA are wetland class and
physical separation.

\V AA boundaries shou ld be restricted io the
immediate area of concern, e.g., proposed limits of
fill or restoration. Any definition of boundaries
should be approved by decisio n makers before
proceeding with the evaluation.

A difference in wetland class is the most c-ommon
reason for distinguishing \VA/1s. A wetla nd class is
a wetland area which is assumed to be functionally
similar due to the similarity in hydrologic conditions. EPW divides wetlands into four wetland
classes (Table 3.2, p. 3-5): Tidal; Non-tidal
(stream/river); Non-tidal (pond/Jake); Non· tida l
(depression).
The authors recognize tl1at there is a diversity of
wetlands and that a ll wetland types do not perfonn
the same functions in the sa me manner. For this
reason, EPW distinguishes four different we tland
classes. We acknowledge that this classification is
simplistic. Other wetland classification approaches
are more precise (e.g., Cowardin et al. 1979,
Brinson 1993), but tl1e use of a minimum number of
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. ( / \WAA #1

UPLAND
Wt:TL.ANO

Two areas of same larger wetland considered as
one WAA

Two isolated wetlands not connected by surface
water flow

Figure 3.1.
Examples rllustrating group;ng and separation of weUand assessment areas

Conducting EPW
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De~nition

Table 3.2.
of wetland classes distinguished in EPW

Wclla nd class

Definition

Tidal

wetland where water fluctuates under tidal
innuence

Non-Udal (stream/river)

wetland associated with the channel, floodplain, or
terrace of a rive r or stream

Non-tidal (pond/lake))

wetland associated with pond or lake (ponds and
lakes are defined as having depths greater than 2
meters at low water)

Non-tidal (depress ion)

wetland associa ted with a topographic
depression. or seep with depths less than 2
meters at low water (e.g .. kettles. potholes. vernal
pools, and Carolina bays)

c lasses is compatible with the rapid assessment
fonnat and is sufficient for the wetland planning
process.
Physical separation of the wetlands is another
reason for distinguishing WAAs. In some cases.
decision makers may choose to perfonn separate
evoluations although two wetlands are in the same
elMs. Physical separation may be cause for assuming that two wetland areas function differently.
Criteria for identifying separate wetlands include:
•

wetlands located in a different wetland complex
(e .g., wetland associated with different water·
shed).

•

wetlands separated by constriclion of waler
no" (e.g .. weir, dam, road, or culven) where
now is uni-dircclional.

•

wetlands not connected by surface wa1er now.

TI1e decision to delineate more than one W AA
affectS the approach for designing and asscssinglhc
planned wetland. For the simple comparison of one
W AA and one plaMed wetland, the evaluation is
straighl forward. Direct comparisons can easily be
made between elements, FCis, and FCUs. If there is
more than one WA/1, then the users must decide on
a differem approach to designing and e,·aluating the
planned we1land. The easies1 approach is to design
one planned we1land for each WAA. Then the
evalualion would provide direct and complete
comparisons of e lemenls, FCis, and FCUs. If the
goals are based upon the sum of FCUs for two or
more WAAs (section 3.4), then comparisons to the
planned wetland are more dimculllo report because
there will be differenl FCis and element scores for
each WI\/\ (section 3.7.3).

Users should compare wetlands in the projec1 area
using project maps and field observations 10 determine whether lhere is one or more \V AA .
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3. 2.3

Prepare maps

EPW requires a map for each wetland assessed
(Figure 3.2 (p. 3- 7) and example in Appendix 8).
Depending upon the scale of the project, one or
more wetland areas C.lll be illusiT3ted on one map.
Then: is no standard format. Time for map preparation should be kept to a minimum; therefore. it is
recommended that existing maps be utilized and
modified as needed. These maps should c<>ntain the
following information:
1. T llle Block. Include (a) wet land name and/or

identification code and (b) tO\\n, c<>unty, and
st.1te in which wetland is located.

2. 1\orth arrow

3. Legend (Key)
4. Scale

5. Date of field ch eck (if applicable) and date of
p repa ra ti on

6. Sou r re(s) of information (e.g., project map,
NWJ Map. Aerial photographs, site visit, USGS
topographic map, SCS Soil map, town 7.oning
map)

7. !lOa me of pe rson(s) responsible for preparing
m np

8. R oads, railroad s, power li nes, pipelines,
u tility rig hts of way, etc.

9. W ate rcoursc(s) (including lakes and ponds)
10. Wetland assess ment area(s). WAA may be
dcri,•cd from aerial photographs, NWJ maps, or
the project plans, but for existing wetlands they
must be verified in the field . Reasons for distingui~hing different WAAs (e.g., wetland class,
absence of surface water connection) and acreage estimates for each should be stated on the
map and/or the cover sheet.
I I. Pl anned wet!a nd(s). Reasons for distinguishing
different planned wetlands (e.g ., wetland class)
and acreage estimates for each should be stated
on the map and/or the cover sheet.

12. W etland ciass(s), Wetland classes may be
derived from aerial photographs, NW! maps, or
the planned wetland design, but for existing
wetlands they must be verified in the field.
Definitions of wetland cl35ses are provided in
Table 3.2, p. 3-5.
13. W etla nd co,·e r type(s). Wetland c<>ver types of
the existing wetland must be mapped in the
field, although aerial photographs and/or N\Vl
maps may be used for preliminary identification. The planned wetland cover t}pes should be
predicted based upon the design. Defini tions of
wetlillld cover types are pro ' idcd in Table A.3.
p. A 37-39 of the data sheets (Appendix A).

14. Funct ion weigh ting areas (AREAs) for t bc
Shoreline Bank Erosion Control and f ish
funciioos. Indicate those ponions of the
wetland that have the capacity to perform each
of these functions. Definitions are provided
below. If the entire wetland will be involved in
perfonning all functions. ihis can be simply
stated on the rnap.
IS. A reas of distu rbance. Indicate any areas of
disturbance including gra7.ing by waterfowl ,
muskrat eatouts, nutria activity, cattle grazing
and trampling, human activity such as the use of
off-road vehicles. controlled burning, and liner
and debris. Also note areas which have been
drained, tille.d , filled, logged, clear-cut, bumed.
mo\\cd. or excavated. Record any d isturbance
of stream/ river channels including dredging.
fa!!en trees, fi!!, and confinement to cuiven.
16. Upland- wetland b oundar)'. Identify this
boundary on the map.
17. Wetland-water bounda ry. Identify this boundary on t.he map.
18. Shoreline bank. Delineate shoreline bank, if
present. Note location and type of shoreline
obstacles/structures which may effect bank
erosion.

Conducting EPW
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19. J\Iean High Water, Mean Low Water, aod
the •·egetatioo water edge. Identify these
boundaries in tidal wetlands only.
The function weighting areas (AREAs} for the
Shoreline Bank Erosion Control and fish functions
must be identified and delineated before proceeding
with the assessment (Table 3.3} since these functions may not pertain to the entire wetland . For
example. only a small portion of a wetland may
have sufficient hydrology to provide fish access and
util ization.

For projects with several W AAs or planned
wetlands, it may be easier to provide some of the
information on a base map which illustrates relative
sizes and locations of each wetland. More specific
information can then be provided on maps of individual wetland areas. The maps can be prepared at
any convenient scale. Overlays, either as transparencies o r on separate sheets, may also be used.

Table3.3.
Definition of func tion weighting areas for the
Shoreline Bank Erosion Control and Fish functions
Function

Function weighting area (AREA)

Shoreline Bank Erosion Control

The shore, i.e., the vegetated or non-vegetated a reas of the
wetland located channe ~Nard of the bank (Appendix A:
Figure A2)

Fish {Ttdal)

Areas that. based upon water regime. have the capacity to
support tidal fish {e.g, tidally influenced areas up to line of
spring high tides).

Fish (Non-tidal stream/river)

Areas that, based upon water regime. have the capacity to
support non-tidal stream/river fish . The period of inundation
can vary throughout the site. Suitable wetland water regimes
include permanently flooded. intermittently exposed, semipermanently flooded and seasonally flooded. Unsuitable
water regimes may include saturated or intermittently
flooded

Fish (Non-tidal pond/lake o r
depression)

Areas that, based upon water and regime, have the capacity
to support non-tidal pond/lake fish. The period of inundation
can vary throughout the site. Suitable wetland water regimes
include permanently flooded. intermittently exposed , semipermanently flooded and seasonally flooded. Unsuitable
water regimes may include saturated or intermittently
flooded .
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3.2.4

Compl ete cover sheet

applicable (NA) or information not available
(INA).

The cover sheet includes basic information regard·
ing the scope of !he evaluation (Figure 3.3 (p. 3-1 0)
and Appendix B). In addition to identifying !he
project till~. location, and evaluators, the cover
sheet also sum marizes important decisions n:gard ·
ing the assessment (e.g., selected functions, change
and/or modifications to the procedure, seasonal
context of th~ assessment).

Selected scores for clements/wetland assessment
arl'a (\\'AA)
This blank column is used for recording the
scores which correspond to the condition which
best describes the W AA. These scores are later
used to calculate FC!s.

3.3

Assess Wetland Assessment
Area (Step 3)

Selected scores for elements/planned wetland
This blank column is used for recording the
scores which correspond to the condition "h ich
best describes the planned wetland. Thc~c
scores are later used to calculate FC!s.

3.3.1

Complete data sheets

The assessment of the WAA is key to the planning
process because it provides measures of functional
capacity which become the basis for establishing the
goals. The following section provides instructions
and illustrations on how tO execute the assessment
of the \\'AA "ilhin the project area.
The assessment is initiated by recording the selected
element scores for the WAA on the data sheets
pro"ided for each function. The data sheets contain
fi ve column\ (Figun: 3.4, p. 3-11):
E lement
This colum n contains the element title and list
of conditions which describe the various fonns
the element can take in !he weiland or land·
seape. The same element mav be used to calculate FCis for one or more f~nctions. The func·
tion(s) to which an element applies is identified
by the initials SB, SS, WQ, WL, FT, FS. FP,
and Ull (Table 2.1. p. 2-1).
Selection of scores for element conditions
Each condition is assigned a score on a scale
from 0.0 to 1.0, indicating its relative potential
to increase the wet land's functional capacity.
Some conditions arc otherwise noted • s not

Difference in scores
This blank column is used for recording the
difference in scores between the planned
wetland and WAA. Elements with differences
will be later identified and explained on the
summary t.able (Tahlc A.2, p. 3-29. section

3.7.3).
Completing the data sheets is simple and direct
when there is one wetland in the WAA. Ifthe \VAA
consim of several wetland areas, these areas should
be considered and described as one area. For example, to estimate percent cover !he user should select
the percentage which best describes the co,·er for all
areas combined.
A separate set of data sheets must be used for each
WAA. Data sheets should first be reviewe.d in the
office and filled-in where !he information is avail·
able. Field examination is a necessary pan of the
procedure. All data sheets should be completed
based upon field ob~ervations; questions answered
in !he office must be reviewed and revised • if
necessary.
The data sheet~ may be modified tO accommodate a
comparison of three wetlands, e.g., a wetland to be
restored, a design for restoration , and the restored
wetland. The data sheet header can be sli~thtlv
modified to allow room for the three compari;ons·.
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FOR ELEMENT
CONDITIONS

ELEI.IENT

ta.

\'Vater contact w;th toe of bank: {set F;gure A 1)

css.wor

••

D

No sno:e!'-"'le bank.
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Figure 3 4

Example of data wet response lor wetland assessment area (WAA)
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Chapters 4-9 provide examples of completed data
s heets fo r each function.

3.3.2

Calculate FCis

The Functiona l Capacity Index (FCI) for each
function is calculated on separate model diagrams
using the element scores recorded for the WAA
(Figure 3.5, p. 3-13). The scores are placed to the
left of the slash on each blank line. The right side is
reserved for the planned wetland scores. C.alculations nre performed as indicated. Note that elements
with on '"NA" or "INA" are not included in the
calculations. For example, if two out of five elements are recorded as "NA:' then calculate an
average for the three remaining elements with
numerical seores. When calculations are ccmpleted,
the FCis for all applicable functions are summarized
in Table A . l (Figure 3.6, p. 3-14).

3.3.3

(FCI = 0) some characteristic which makes it
unique.

3.4

Set Goals (Step 4)

3.4.1

Define goals of planned wetland

The goals oftl;e planned wetland are based upon the
results of the assessment on the WAA (Step 3) and
recommendations of participating federal, state, o r
local agencies. The goals may be defined with the
intent to accomplish one or more of the foll01' ing
with respect to the \VAA:
•

provide tbe same functions at the same le.-el
o f performance (i.e., equal FCis and FCUs)

•

provide the same functions at different level
of performance (i.e., greater or less FCJs and
FCUs)

•

provide and maximlze the performance of
one or se.·eral functions that are not
pro,•ided in the wetland assessmeot a rea

•

establish tbe same wetland class -.itb same
vegetation cover types

•

establish the same wetland class with
different vegetation cover ty pes

•

establish a di fferent we tland class

Calcu late FCUs

The Functional Capacity Units (FCUs) for each
function. except the Uniqueness./) leritage function,
are calculated using the folio" ing Equation 2:
FCI x AREA • FCUs

(2)

Th e function weighting areas (A REAs) for the
Sediment Stabilization, Water Qualiry. and W ild life
functions are equivalent to the total acreage of the
\\'AA. The AREAs for the Shoreline Bank Erosion
Control and Fish functions may be less. Acreages
for all of these functions can be estimated from the
delineations a lready made on th~ project maps
(section 3.2.3). The results of the FC I calculaiions
arc summarized in Table A.l (Figure 3.6).
Uniqueness.'l-!eritage characteristics may or may not
be related to size; there fore it is inappropriate tn
multiply the FCI by area to calculate FCUs. In this
case. the FCI is considered a sufficient unit of
comparison because it simply indicates whether the
wetland contains (FCI = 1.0) or does not contain
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Planned wetland goals can be defined in a variety of
ways depending upon the project. However. ulti·
mately they must be expressed in terms of Target
FCis and Target FCUs. For example, the goals for
FCis in the planned wetland can be expressed as a
simple statement s uch as. "The planned wetland
FCis must meet or exceed the FC I for each function
in the W AA." Thus, if the W AA Sediment Stabili·
zation FCI equals 0. 7, then the planned wetland
must have a Target FC I of 0.7 or greater. If the
comparison involves more than one baseline \VA/\
with a broad range ofFCis (e.g .. 0.1-0.6), then the
goal may be, for example, to achieve the highest
FCI (e.g., FCI > 0.6). Target FCUs are usually more
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Table A.1.
Comparison of WAA and planned wetland: calculations of FCis and FCUs
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Figure 3.6.
Example of Table A. 1 completed wilh information from the assessment of the WAA
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One goal may be to provide in-kind mitigation , i.e.
provide a wetland of the same type as the WAA.
The interpretation of in-kind mitigation varies (e.g.,
same wetland class, or subclass, or cover type);
tl1erefore, tl1e goals for tlte phumed wetlan<llllust be
clearly stated. For out-of-kind mitiga tion (i.e,
provide wetland of different type from the WAA),
a comparison bel\l·een the planned wetland and
WAA is feasible as long as they are in the same
wetland class.

quantillltive and stipulate the number of FCUs to be
gained per function (section 3.7.3).
One consideration in determining goals is the
uumlx:r of WA:\s ami planucd \\etlands. lf a diff•rent planned wetland is being designed for each
WAA, then separate goals should be defined based
on FCis and FCUs for each WAA . This approach
will allow simple direct comparisons between FC.Is,
FCUs, and elements for the r.vo wetlands. Alternatively, if a single planned wetland is designed based
on an assessment of se1•eral WAA within the same
wetland class, then goals should be based on the
sum of the FCUs and the entire range of FC!s (e.g.,
0.2~. i FCI) for all \VAAs. The approach for
defining the Target FCI may 1'31)'. For example, the
Target FCI may represent an average or the highest
from the range of FCI. A comparison of element
scores pro1•ide; useful information: however, if
the rt.l- arc several WAAs, a comparison of clement
scores may be too complex and impractical
(section3.7.3).

The goa ls established for the planned wetland by
decision makers are expressed in terms of Target
FC is and Target FCUs.

Another consideration in determining goals for the
piau ned "etland is location. The criteria for selecting the location of the planned wetland should be
established based on a consideration of functions
being replaced and capacities of the site to perform
the function. For exampl e. if the goal is to prol'ide
the flood control function, then the site must be
located near a flood prone wate rway (e.g., stream).
A Iso, it may be preferable to locate the planned
wetland within close proximity to theW AA, so that
the compensation of functions occurs within the
same general area. Alternatively. the choice may be
to replace functions off-site where a greater need is
pcrcei' cd. Policy may also dictate the location of
the planned wetland (e.g .• within an existing rightof-"ay).

Goals for the Uniqueness/Heritage function are not
defin"d in terms of Target FCis and Target FCUs.
The FCI for Uniqueness/Heritage simply indicates
"hether a •vet land cont.lins one or more chardctcristics which should be gil·en special consideration. If
a unique characteristic is found in the WAA, the
goals for the planned wetland must be defined with
caution. It would be meaningless to provide a
different unique characteristic in the planned
wetland (e.g., endangered species habitat in the
planned wetland compared to historic propen ies in
the WAA). h must be decided whether
creation/enhancement of the unique characteristic in
the planned wetland is feasible or desirable.
As the goals (Target FC!s and Target FCUs) are
defined, they are summarized in Table A. l
(Figure 3.7, p. 3- 16) and the cover sheet. Note that
Target FCJs may be established first. Additional
calculations may be required to establish Target
FCUs (section 3.4.3).

3.4.2

Define type of comparison

Decision makers mu st determine if the" will account for changes O\'Cf time in the planned wetland .
The baseline data for the WAA can be com pared to
the planned wetland in one of two ways:
•

Baseline comparison: Functional capacity of
the planned wetland is quantified at one point in
time (only one assessment).

•

Time intel"\·al comparison: Functional capacity o f the planned wetland is quantified at

3-15

Evaluation for Planned Wetl ands

TableA1.
Comparison of WAA and planned wetland: calculations of FCis and FCUs
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Fig ure 3.7.
Example ofTable A. 1 completed with Target FCi s (I.e.. the goals for the planned weUand)
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several points-in-time (e.g., several assessments
arc done on predicted conditions at fixed intervals until the planned wetland has reached the
Target FCis and Target FCUs).

numerous target years, kno\\n non-linear relationships, and then calculating area and differences.

The baseline comparison is the simplest fom1 of
comparison. First, the WAA is assessed for one
point in time (e.g., peak of the growing season).
Next, the planned wetland is assessed at an assumed
point in time (e.g. peak of first growing season).
The results of both baseline assessments arc then
compared.

Tne goals for the planned wetland arc based on the
WAA assessment results (Table A. I, Figure 3.6,
p. 3-14), but the Target FCUs may differ in magnitude for a variety of reasons. Target FCUs are
calculated in the following Equation 3:

3.4.3

Determine Target FCUs

Target FCUs • FCUs x R
(3)

The time-interval comparison is applied when there
is concern regarding a loss of function performance
due to time delay in the planned wetland. Some
functions in the planned wetland may reach th~
designed functional capacity relatively quickly (e.g.,
I -2 years following construction of a wetland
designed to provide shoreline bank erosion control).
whereas others may take several years (Figure 3.8,
p. 3-1 8). If the cumulative loss of function during a
time lag is considered substantial, it rnay be necessary to compensate for the loss. The basic steps for
a tim~·interval comparison for one function are:
•

Select target years for future prediction

•

Predict area of wetland prm•iding function for
future years (Note: area may change)

•

Predict f'Cis and FCUs for future years

•

Calculate cumulative FCUs

•

CRlculate difference berween cumulative FCUs
for WAA and planned wetland

where:

Target FCUs

~

Target Fun ctional Capacity
Un its

FCUs

a

Functional Capacity Units
for the WAA

R

~

Multiplying factor

If the goal is to provide equal compensation, then
the Target FCUs will equal the FCUs for the WAA
and no multiplying factor is used (or R= 1). If the
goal is to provide greater compensation (e.g., 2 :1
mitigation ratio), then the Target FCUs are calculat ed by multiplying the FCUs by the appropriate
multiplying factor (e.g. , R = 2). The multiplying
factor will usually be the same, but can differ for
each function . In some situations compensation for
project activities is required at a ratio greater than
I: I. The reasons for requiring greater compensation
include:
•

Several methods can be used for calculating cumuJath·e FClls. The simplest approach is to graph the
FCUs with assumed linear relationships between
broadly spaced l1lrget years and to estimate the area
under the curve (Figure 3.8). The difference between FCUs lost in the WAA and FCUs gained in
the planned wetland can then be calculated. More
comprehensive estimates can be generated by using

Anticipated failure of some portion of
planned wetland. With the construction of
wetlands it is possible that some portion will not
become established as planned. Possible causes
of the failure may include plant die otT from
waterfowl grazing. muskrat eatouts, drought, or
vandalism. The extent of anticipated problems
varies with the wetland type and region. It is
common practice for decision makers to require
~17
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Figure 3 6.
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a larger planned wetland with the hope of
providing some guaranteed compensation for
the total losses associated with theWAA.
•

Out-of-k.iod mitigation. Depending upon the
wetland rypes involved, decision makers may
recommend the construction of a relatively
larger or smaller planned wetland. Ratios as
high as I 0: I have been suggested for emergent
planned wetlands used to compensate for the
loss of forested wetlands.

•

Off-site mitigation. If a nearby site is not
available, the planned wetland may be loc.ated
in a different locale (e.g., out of watershed) far
from the WAA. Since compensation is not
provided in the same area, decision makers may
recommend construction of a larger planned
wcrland .

•

•

Time/function delays. This refers to the loss in
functional capacity during the time it takes the
planned wetland to reach long term functional
capacity goals. It may not be feasible to construct a wetland which will immediately provide
all of the desired functions. For example, a
planned wetland planted with saplings may be
designed for the long tem1 goal of a forested
wetland. Decision makers may choose to estimate these losses by comparing the same
wetland at diffe rent point s in time
(sect ion 3.4.2) which is time consuming, or
simply require additional acreage to offset the
anticipated loss of function during the period
while the planned wetland is maturing.
Federal, state, or local mitigation ratios:
Some federal, state, and local agencies have
instituted regulations or policies Y.11ich stipulate
mitigation ratios. The ratios have often heen set
in response to unsuccessful planned wetlands.
Sinc.e plaMed wetlands are frequently perceived
as being unsuccessful or not totally successful,
ratios are established to provide compensation
for the anticipated failure of some portion of a
project. The hope is that a larger planned

wetland will provide some guaranteed compensation for the losses. The types of ratios include:

{a} Srarc.jcderal. or local standard ratios: In
some cases, standard ratios arc stipulated in
regulations andlor guidelines which are required
for mitigation projecr.s. The ratio may be the
same for all wetland types (e.g., 3: I) or different depending upon the WAA (e.g., I: I for
emergent wetland replacing emergent wetland
or 3: I for emergent wetland replacing forested
welland).
(b) Stare bonus for rarity: In some cases.
standard ratios are stipulated for the planned
wetland when the project in,•olves mitigation
for a rare wetland type.
The Target FCUs can be set once the decision
regarding multiplying factors has been made. The
multiplying factors and the Target FCUs should
then be recorded on Table A.! (Figure 3.9, p. 3- 20).
The goals for the exercise used in this chapter arc
based solely on the assessment of the WAA. The
multiplying factor (R) equals I because there are no
required mitigation ratios. The objective is to design
a wetland which will equal or exceed the functional
capacity provided by the WAA, thus the Target
FC!Js arc equal to the WAA FCUs.

3.4.4 Estimate Minimum Area required to
meet goals
Estimate the Minimum Area required to achieve the
Target FCUs before searching for a planned wetland
site. This allows the search to be restricted to those
sites which can achieve the goals. An estimate of
Minimum Area is derived as follows:
I. Define Predicted FCI>
2. Calculate Minimum Area required to meet goals
for each function
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Table A 1
Comparison of WAA and planned wetland: calculations of FCis and FCUs
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Example o f Tab!e A 1 completed v.ith ca!culalions o! Target FCUs
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First, note which FCis hove the potential to be
increased or improved in the planned wetland . Then
define Predicted FCis. i.e., FCis which designers
predict a planned wetland may achieve at a particular site (note the Predicted FCis may be greater than
Target FCis). These predicted FCis should represent
realistic values which can be achieved under the
given circumstances. Predicted FCis arc recorded in
Table A.l (Figure 3.1 0, p. 3-22). Note that the
Predicted FCls are estimates. The FCls achieved in
the final planned wetland design can differ from the
Predicted FCis.
Next. calculate the Minimum Area for each function
as in the following Equation -1:
Minimum Aroa • Target FCUs
Predicted FCI

(4)
For example. it may be detennined that the planned
wetland has the potential to provide relatively high
quality wildlife habitat so the Predicted FCI is set at
0.8 . If the Target FCUs a 6.5 units, then the Minimum Area would be 8.1 acres.
The results of these calculations are recorded in
Table A. l (Figure 3. 10). The Minimum Areas.
which represent the minimum acreages required to
satisfy the goa ls for each function are considered
during the preparation o f the planned \\'etland
design (Step 6).
Target FCTs arc the FCI goals established for the
planned wetland by decision makers. Predicted
FCis arc the FCis \\hich designers predict a planned
"etland may achic'c at a panicular site.

The steps to detennining Target FCUs and Minimum Areas are illustrated in Figure 3.10. In the
example provided, the minimum acreage required
for the planned wetland is greater than the acreage
of the WA./1.. If the FCis in the planned wetland arc
less than theWAA FCls. then the planned wetland

must be larger. If the Target FCis arc greater than
theWAA FCis, then the goals can be achieved with
a planned wetland which is smaller than the WAA.

3.5

Select Planned Wetland Site
(Step 5)

Many projects, particularly mitigation projects.
require the selection of a suitable site for the
planned wetland. This step is not applicable to so~e
situations, such as restoration projects. The select ton
of the planned wetland site in\'olves the identification of potential sites, screening of these sites to
eliminate the unacceptable ones, and the final
selection hased upon a more detailed examination.
The planning process should not continue until a
suitable planned wetland site is selected.
Potential sites are initially identified based upon
simple cri teria s uch as Minimum Area (section 3.4)
and availability. Once identified, sites must be
screened to detcnninc which one(s) have the capac·
ity to achieve the goals given a variety of constraints
(Table 3.4, p. 3-23). \Vetland function is one of
several factors considered during site selection.
Other procedures which may be employed include
hydrologic verification, the collection of biological
benchmark data, a field survey for pollutant sources.
a cultural resource survey, a land u sc surve~. construction access detennination. a topographic
survey, and a cost estimate.
EPW should be used mainly as a rerercncc document during site screening. The user should:
I. Re\'iew and be familiar with the elements a nd
conditions that arc critical to functions emphasized in the goals,
2.

Examine the potential sites, and then

3. Dctcnnine which sitc(s) can provide or can be
modified to provide the conditions necessary to
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Table A. 1.
Comparison of WAA and pla nned wetland: calculations of FCis a nd FCUs
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Table 3.4.
Constraints to consider during planned wetland site selection
Required Site Characteristics
Conditions needed to establish & maintain planned wetland (e.g., adequate
hydrology, soils, water quality, and landscape context)

•
•

.

Conditions needed to achieve function based goals (Target FCis)
Sufficient acreage to meet the goals (e.g., Target FCis, Target FCUs , and mitigation
ratios)
Problems that could j eopardize planned wetland establishment (e.g., invasive
vegetation, problem animals, excessive shade or fetch)
Institutional Constraints
Goal location criteria (e.g ., on-site, off-site, within right-of-way)

.

Compatibility with land use, zoning, buffer zone requirements, or water rights

Avoidance of special features (e.g., natural landmark, archeological and historical
- sites, critical habitat for enda ngered species, farmland preservation)
Econom ic Feasibility
Funds available
Total costs of planned wetland: land acquisition + construction costs + postconstruction maintenance.
Construction Constraints
Utility lines {e.g., sewers, water supply, and power transmission)
Umited site access (e.g., physical barriers or denied access by adjacent landowners)
Physical features which limit design or hinder construction efforts (e.g., outcrops,
steep topographic relief)
Potential hazardous wastes

• Refer to EPW
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attain the goa ls forthe planned wetland (Target
FCis and Target FCUs).
In most cases. a simple comparison of site characteri stics to EPW elements should suffice. FCI
calculations may also be done if there are questions
regarding the attainment of FCis and FCUs for the
planned wetland.
TI1e extent to which elements are exam ined during
site selection will vary . The evaluation of some
elements may only require cursory office or
"windshield" e,•aluations, whereas other elements
may require a set procedure with fTequent field
monitoring. For example, the site hydrology usually
requires a thoro ugh evaluat ion because it is most
cruc ial to the success o f a planned wetland. The
hydrologic analysis not only verifies the planned
wetland feasibility, but it also verifies the conditions
needed to achieve the function goals.
Site screening may result in the identification of one
or mo re suitable candidate sites. At some point,
final selection will be made and the planned wetland
can be designed .

3.6

Design Planned Wetland
(Step 6)

3.6.1

Identify conditions needed to
achieve planned wetland goals

Refer to the Target FCis and Target FCUs. and the
assessment procedure to determ ine which element
conditions are necessary to meet the goa ls. As the
planned wetland design is developed , incorporate
the appropriate condi tions. Periodically refer to
I;P\V elements to identify the best conditions for
maximizing the functional capacity. Include these
conditions and avoid or minimize unsuitable conditions in the planned wetland design.
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3.6.2

Prepare design

The planned wetland design is prepared for the
selected site(s) at a scale necessary to establish sitespecific design considerat ions. TI1e design must also
provide sufficient detail to perform the a~sessment.
Detailed information s uch as specific grading and
landscaping requirements arc not required at this
time, although this information may be provided .
Designs are usually prepared in two stages:
I. Conceptual design
2. Construction plans and specifications
A conceptual design provides a brief description o f
the planned wetland through drawings and text
which confirms feasibility and facili tates early
review by decision makers. Construction plans and
specifications provide sufficiently detailed sitespecific information for the general contrac tor to
insure that the planned wetland is constructed as
planned. It is better to assess a conceptual design
since the more detailed information (e.g., specific
grading and landscaping requirements) are not
required to perform the assessment. A decision to
d elay and to assess the consrruction plans and
specifications may result in undue costs if the
assessment re\'Ca ls the need for revisions.
The planned wetland map should contain the same
infom1ation as is required for the WAA
(section 3.2.3). A map should be prepared for each
planned wetland . Depending upon the scale of the
p roject, one or more planned wetland areas c an be
illustrated on one map.

Conducting EPW
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3.7

Assess Planned Wetland
Design (Step 7)

3.7.1

Complete data sheets

The assessment of the planned wetland provides the
measures of functional capacity which are used to
determine if the goals arc achieved. The following
section provides instructions and illustrations on
how to execute the assessment of the planned
wetland.
·1he planned wetland must be in the same wetland
class as the WAA . Comparisons between wetlands
in different wetland classes are generally considered
inappropriate because they are functionally dissimilar.
The same data sheets used for the WAA are used to
record the assessment of the planned wetland.
Record the selected element scores for the planned
wetland on the data sheets (Figure 3.11 , p. 3- 26)
and indicate differences in scores in the last column.
as follows:
(+}

indicates a positive difference

(- )

indicates a negative difference

(0)

indicates no difference

:"\A

the element is not applicable for
both wetlands
information is not available for
both wetlands

Equation

indication of both scores may be
necessary when a directional difference (+, -, or 0) cannot be determined (e.g., planned wetland WAA = NA- 1.0).

Directions regarding any assumed numerical score
for NA (e.g.. Assume NA = 1.0) should be followed.
It may be inappropriate to calculate a difference
when one of the selections is NA or fNA. Directions

are provided for those cases when both selections
should be recorded as an equation.
Chapters 4-9 provide examples of completed data
sheets for each function.

3.7.2

Calculate FCis and FCUs

The FCI for each function is calculated on the same
model diagrams used for the WAA using the element scorts recorded for the planned wetland
(Figure 3.12, p. 3-27). The scores arc placed to the
ri2ht of the slash on each blank line. Calculations
ar~ performed as indicated. \Vhen calculations are
completed, the FCis for all functions are summa·
rized in Table A.l (Figure 3.13, p. 3-28). The FCUs
for each function, except UniquenessiJieritage, arc
also calculated and summarized in Table A.l.

3.7.3 Determine whether goals are met
The assessment results of the planned wetland are
compared to the Target FCi s and Target FCUs to
determine if the goals arc met. TI1c comparison of
FCis (WAA, Target, and planned \\ Ctland) is summarized in Table A.2 (Figure 3.1 4, p. 3-29). The
predicted FCls are not noted because they arc
predicted indices used to estimate the planned
wetland Minimum Area (section 3.4.4). In the
Marley Creek example, the goals for the planned
wetland were not met for aII functions. If the assessment re"eals that the planned wetland does not meet
the Target FCJs, the design should be re"ised and
re-assessed. Th~ comparison of elements is also
summarized in Tahle A.2 by listing elements with
different scores for the WAA and planned wetland.
The type of difference(+,-, or an equation) and an
explanation for the cause of th is difference are also
recorded. This infom1ation can be used to explain
how specific differences in wetland features have
resulted in a change in FCi s.
The ccmparison of FC Us (Target and planned
wetland) is summarized in Table A.l ( Figure 3.13).
If t.he assessment results show that the planned
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(~nned·VIAA)

VIM

Ptanned
Walland

If bo:J> scores
1r1 NA record NA

,.

Wolor c:ontoct with toe of ban~ (see Figure A. I )

(SB. WQ)•

•

NA
1.0

b.

e

No shoreiJ.,e bank.
Infrequent wa~e r contact at toe of bank, i e • no

Utldercun.:r..g of bar..k (e.g., contilct once a nn~~<a1y o: len).
~Slo/\J1 wa:er com.at:t at toe of bJnk. (e g .
oc:na :t on=e a I'T'ICr.th).

0.5

0.7

d

t.todtratt wat e~ oon!iQ at t~ of barlt (modtt·

OS

•

a:e undereutting ol ban~).
f rtQutnt water cotl~dct at toe of bank ( s.evere
underartt.tt; of bank)

0 I

Figure 3 11
Example of data 5heet completed
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.

I

F~gure 3.12
Example o! mOdel used to ealrula:e FCis· answers completed lor WAA and planned weUand
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Table A.1.
Comparison of WAA and planned wetland: calculations of FCis and FCUs
llvf<t~

Project TaUe:

Comparison between WAA #

,

and planned wetland#

,

Goals tor Planned Wetland'·

WAA

Pla nned Wetland

""""
.,...'

rca

Targ~1

Pfte:d ed

M !IWfiU!TI

AREA

F'Cus·

FCI

R

FCUs

FCI

Ale~

FCI

AREA

FCUs"

SB

0;1

os ~

O.f

> o.r

I

O. f

0.1

V.Sc:.t"<t

OYT

Z t~

./

ss

0 41

I.S t!;

1.2

> 0.8

,

u

u

0.4

1.5«·

0. 'tO

let

IJ

./

WQ

0.91

1.5::

/.{

> 0.9

I

l .f

0.9

1.61 ~

0.41

lr:

1.1

A'.:?

WL

O.H

1..5 ~~

0.4

> Q.6

I

0.4

0.6

I.Jc;

O.J$

Jz:

0,1

II.:?

FT

U t

' !:.:

0.1

> o.s

I

01

Q.S

1. ~ 1!;

0./0

;.,

O, f

II.:?

FS

X

X

X

X

X

X

){

){

X

X

..r

X

FP

..r

..r

UH

10

•

X

'~

Target

1.0

•

..r ~..r
~
·
fO

"FCUs

=

FClxAREA

"'Target FCI

goal established by decision makers

Ta·get FCUs
Pred i ~ted FCI

=
=
=
=

Min mum Area

=

R

. ../x

mu ~'plying factor established by

deeisiM makers
(• e . planned w etland goaQ

FCU,. ._. • R
FCi s which d es·gners presume planned weuand may achieve at a parucular Slle (Nate thi s may be
g reater than Target FCI).
Target FCUs!Pred1cted FCI

Figure 3. 13.
Example of Table A. 1: calculations completed for pla nned weuand FCUs

3-28

,.,.,

Conducting EPW

7/94

Table A2.
Comp>n$0t1 ol FCis and eletMnt so:><es

PROJECT ffiLE:

F-

Sho<o<nc Ban!< Erosoon C«<:rol

F unc<~naJ CapaQ~y lndex

'o'lM

0.7

P". .,...ow ....
~

0.97

-

Btments with d•fferent scores for
WAA and planned wetland

...,._
,.

~

.

lklc:tmJI!Ing oi>SCM>d in WM

10 I

•

PlaMtd wetlanc.t has more root mal
forming plant species

tO )

.

q

•

lklc:orcut5ng in VII'A: planM<I wt ~ancl
<!Uign p<tVMIS !his
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.

plaM ed wetland conta.ins hlgh 100 low

~

(S9)

Target: >0.7

sec;ment Slabl.'lza:lon (SS)

0.83

0.90

PII IV'If'd weUand nas mo.re root mat
f""""'9 planl>pec>e>

TaJ90(: >().8
\VJtet

oua...-y (\"."0)

0.92

0.83

TarDOt >().9

\V.!Ok:e (VA..

0 .5-4

0.35

11\\1$)1

,.

l=cv.er ~rc-rs in p&anned wetb.nd

II b

.

II t

Ni\·1.0

12 .

.

Fewitt c:over types It\ planned wcdNid

12 b

-

PropotbO(l of cover types not ba.tanc.o

12 c

0.5

0.2

U J-NA

lb

.

Aimed wet!i.nd" has no shortl.ne ban\
erosion

'*" suitable lOt fl,s.h

9c

.

21 b

.

22 b

.

WM
5()I'Tle cense ~. wnete~
Pinned >retl.lnd 1a~ lhl$ and oll>cr
attlactors

I

~5

•

Piannt'd weUind is deed resll'lcttd

Terg:et: 1.0

38

.

Pfamtd weUi nd b research 111

Tl~t:

NA

Planned wetl.lnd d oes not hal<$1al
.,.,.,.11!01 a nd Mh)' deoduous c:ov«
typos

Hydrootnod len fivorable for rl1h m
ptJI'VK:'d weUand

7c

Un5qoeness/Htri11QO (UH)

PIIMed "'·e:ta.-d PfedomlNn!Jy 1 C.:rer
No IM.e>S in plal!MO Wltll nd

l t u ln!ersperslon In ptanned weUand

12.
Tarv-t >1).8

FrSh (H . FS. FP)

Ltn waterlwetsand contact because

>(),5

Substrate

In pl.ann.ed wetland

\YetJand.'w ater ed;e in pUMed wetii~
I'J'tgU:.I c:omp-.red to regl.IW cd; t n WAA

,..,s.

Figure 3. 14
Example or Table A 2
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wetland does not meet the Target FCUs, then the
FCUs can be increased by:
I. Increasing the AREA for the funcrion(s) which
did not meet the Target FCUs. TI1is may require
increasing the siz.e of the entire wetland .

2. Re·designing the planned wetland to increase
the FCI for the function(s) which did not meet
the TMget FCI.
If the planned wetland is compared to several
\\'i\As of the same class (section 3.4.1 ). then a
direct comparison can be made bcr"ecn t!te planned
wetland and Target FC!s and FCUs. Tite comparison of element scores is more difficult. Users and
the decision makers must agree upon the fonnat and
extent of comparison, depending upon the individual project.
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Chapter 4.

4.1

Defin ition

Wetlands function to st.abilize the shoreline bank
and to dissipate erosive forces associated with
waves, currents, ice, rainfall. seepage, obstacles in
the water. water-)e\'e) fluctuations, or groundwater
flow. The Shoreline Bank Erosion Control FCI
provides a relative measure of the wetland's capacity to provide erosion control and to dissipate
erosive forces at the shoreline bank.
A shoreli ne bank is a steep ascending slope of land
of any height raised abo"c the adjacent shore that
can experience undercuning if it is in c.ontact with
water. A bank can form at various locations on the
marsh surface ranging from the lower elevations at
the veget.ltion water interface, to " ithin the wetland
proper. or higher at the wetland-upland interface
(Figure 4. I. p. 4- 2). Shoreline banks are often the
produc t of erosional processes. .Regard less of
whether or not the bank was created by erosion,
banks arc still most prone to erosion because of their
stoop profiles. Erosion occurs when water flow
removes sediments from the bank face grain by
grain (e.g., from non-cohesive bank material) or as
assemblages of grains (e.g., from cohesi"e bank
material). Garbisch and Garbisch (1994) have
demonstrated that bank erosion in a wetland can be
controlled when contact of water with the bank face
is eliminated. Bank erosion protection is provided
by increasing the shore height. Vegetation is then
planted on the slope to protect the shore (Figure 4.2,
p. 4- 3). The vegetation serves to (a) reduce wave
energy before it reaches the bank face, (b) stabilize
and reduce the rate of shore erosion which maintains the rate of bank erosion, and/or (c) develop a
peat bank to offset any water Je,•el rises or land
subsidence.

Shoreline Bank Erosion Control

The li.inction weighting area (AREA) for the Shoreline Bank Erosion Control function is the sho re, i.e ..
the vegetated and unvegetatcd substrate (areas of the
wetland) located channel ward of the bank (Figure
A.2, p. A 4). In cases whore there might be more
than one bank, consider all areas channelward of the
banks (Figure 4.1, examples B and C, p. 4-2).

4.2

Explanation of the Model

Si11teen elements are used to assess the Shoreline
Bank Erosion Control function. These elements
contribute to live components which define the
Shoreline Bank Erosion Control FCI (Figure 4.3,
p. 4-4).
The assessment begins with the examination of
Water conracr with roe of rhe bank (Element I a). If
there is no shoreline bank, then there is no potential
for providing shoreline bank erosion control. The
assessment is not continued. If a shoreline is present, then Ferch (Element 2) and Sreepnessofexisling shore (Element l4a) are examined to detenn inc
if a site is suitable for the construction or maintenance of a planned wetland. lfthe score for either
one of these elementS is 0. 1, then the site is unsuitable.
The Shoreline Bank Erosion Control FCI is a product of two compon ents: Potential for Erosion and
Influences on Rate of Erosion. The Potential for
Erosion component is described by only one clement, Water contact with roe ofbtmk, which is used
(a) to detennine if the function is applicable and/or
(b) to define the extent of shoreline bank erosion. If
there is no shoreline bank. the function is not applicable and the FCJ is not calculated. If the answer to
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BANK

A. HIGH ENERGY

t-- ·-high
·· - ·- ·-·- ·-·-·-·-·-·-·
water
no vegetation

/

BANK

- ··· - · - · - ·-·-· -·-. ~.r.r~
high
water
I
·
'"
open water

'

'

vegetated wetland

B%
SHORE

"'

....,

,SHORE

B. LOW ENERGY

..

..'

'·

.

...

C. TWO HIGH WATER LEVELS
vegetated wetland
BANK
1- - high:-hlQhWater - - - - -BANK :1J."±,;;~.nr.tcrrrJf[
1-·-h1gh
.· - water
.-. -

· -BANK
~.:;:;:;:ut;r;/
:.

SHORE

..

D. BANK ABSENT OR PROTECTED

-·-·-·
high water ·-·-·-·-·-·-·
SHORE

NO BANK
OR BANK PROTECTED BY
lNCREASEO SHORE HEIGHT

A HIGH ENERGY:

Bank at wetland upland interface (e.g., upland bluff).

B. LOW ENERGY:

Banks at wetland-upland and wetland-water interfaces.
Slope and wave climate permit vegetation on slope.

C. TWO HIGH WATER LEVELS:

Three possible banks: wetland-upland, w~hin wetland
proper, and wetland-water. A bank w~hin the wetland
may be caused by fee sheer during winter low water
period (e.g., regulated lake levels).

D. BANK ABSENT OR PROTECTED

(by increased shore height)

Figure 4. 1.
Examples of possible locations of a shoreline t>ank
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Shorelin e Bank Erosion Control

SHORELINE BANK

-'''/

' " '" ": : : : :· : · .- -._ i--..

................:::::::::::(/
...............................

. •!I

I

~---

~

VEGETATION

(~ RES~ci':50RE

"'~ . ,,J/),~ .
Sft;;;'!lf/JL

·············· ..............................
::::::::::::: ::::::::::::::::::::::::::::::::::::::::......... ...............................

Jt
,

............

::::::::::::::. ·::::::::::::::::::::::::::::;;;;;;;:::::::::....: ORIGINAL SHORE ::::::::::::................................................
INCREASED
SHORE HEIGHT
PROTECTS BANK
Shoreline Bank:

Steep ascending s lope of land of any height ra ised above the adjacent shore,
that can experience undercutting if it is in contact w ith water.

S~ore:

Vegetated or non ·vegetated substrate located c hannetward of the bank.

Figure 4.2
The role of vegetation and the s.hore an shMe!.ne ban.i( erosio"'l COi'ltrof
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ELEMENT
• (2) Fetch
• (14a) Steepness of existing shore

--------------(1 a) Water contact with toe of bank - - - - - - - - - Potential
for
Erosion
(3) Shoreline structures/obstacles .............. S

.
hore1me
Structures/Obstacles

{2) Fetch
(4a)
(Sa) Surface runoff
(bank erosion)
(6) Boat traffic

Physical
Influences on
Rate of Erosion

Shoreline
Bank
Erosion
Control
FCI

(7a)
(Sa) Hours of sunlight
(9a) Substrate suitability
for vegetation
(14b) Steepness of
planned wetland s hore

Influences on
Rate of Erosion

/

Vegetation
(1 Oa) Plant (basal) cover ---::::::~'7, Influences on
Rate of Erosi on
(1 Oe) Rooted vascular
aquatic beds
{10g) Plant height
{101) Root structure
(10k) Vegetation persistence
· E.tam:ned ~rst ;o d~termme d fun coon is appk ab:c:

Re la~onsh

F~gure 4 3
ps of elements and components rn tho Shoretine

Ban~

Erosion ConltOI FCI model
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this element yields a score, then this score will
represent the wetland's Potential for Erosion.
Titc Influences on Rate of Erosion component is
defiued by three components: Shoreline Struc·
turcs/Obstacles, Physical Influences on Rate of
Erosion, and Vegetation Influences on Rate of
Erosion. Tite Shoreline Structures/Obstacles component considers the influence of structures on erosional processes. The Physical Influences on Rate of
Erosion component identifies potential physical
influences which may act separately or in combina·
lion to increase the erosion rate. In most situations.
there will be a score for Element 2 (Fetch); the
remaining elements will be considered not applicable (NA). Fetch is always assigned a score because
it is the only physical influence which is always a
consideration. Tite other elements are factored into
the FCI only when conditions may be too se,·erc to
maintain an existing wetland and/or to establish a
planned wetland.
The Vegetation Influences on Rate of Erosion
component is described by five vegetation characteristics. The relationship of this component to other
components illustrates that vegetation effects on
shoreline bank erosion control are complex and
dependent upon other influencing factors. Vegeta·
tion cannot be simply classed as a benclit or liability
to bank stability without detailed consideration of
other factors including processes responsible for
retreat or advance, bank material properties, and
bank geometry, and the type. age, density, and
health of ,·egetation (Thome 1990). In EPW, it is
assumed that the contribution of vegetation to
shoreline bank erosion control is relatively minor
compared to the combination of other physical
factors.
The main element in tlte Vegetation Influences on
the Rate of Erosion component is Plant (basal)
co•·er. Plant height, Root structure, and Vegetation
persistence all depend on the amount of available
plant (basa l) cover. Therefore, the contribution of
these three elements is weighted by the sc~re (i.e ..
rel3tive score for percent cover on a 0 to 1.0 score)

Shoreline Bank Erosion Control

for Plm11 (basal) co•·er. The inclusion of Element
I Oe, Rooted •·ascular aquatic beds, recognizes the
importance of rooted vascular aquatic beds in
providing the Shoreline Bank Erosion Control
function. The score for this c{)mponcnt is calculated
using the following Equation 5:
Vegetation Influence} 1081109 . 101_10k) . 10e
on
• ..:..:==.__='-'--'='-'-~
Rate of Erosion
•
(5)

If rooted ''ascularaquatic beds are not present (i.e ..
JOe is not applicable), then use Equation 6:
Vegetalfon Influence} 10a (10g . 101- 10/c)
on
•
3
Rate of Erosion
(6)

4.3

Rationale and Assumptions

ELEMENT 1a. WATER CONTACT WITH
TOE OF BANK

Dirutions: Determine if a shoreline bank is present. If present, then determ ine the frequency of
water contact with the toe of bank (Figure A. I,
p . A2).

Rationale ami assumptions: Erosion along a
shoreline bank is caused by a variety of forces and
processes acting together. The most prevalent
causes of bank eros ion are scour at the toe of the
bank by waves (Element Ia) and the instability of
the bank materials themselves (addressed in Element 9a) (USCOE 1981). The relative frequency of
water contact at the toe of the bank and the extent of
bank undercuttins are considered the key indicators
of the potential for shoreline bank erosion. The

Evaluation f or Planned Wetlands

underlying principle used for this element is that the
rate of bank erosion increases as the frequency of
contact of water with the bank face increases. The
importance of this clement is demonstrated by
existing techniques used in tidal wetlands con·
structed and/or enhanced for the purpose of providing shoreline bank erosion control. The technique
often involves creating (restoring) new elevated
shores along the bank such that water contact with
the bank face is largely reduced or eliminated
(Garbisch and Garbisch 1994). Less frequently,
banks are eliminated through grading to create new
shores which arc largely above 1\·IH\V (Sharp and
Vaden 1970).
In the assessment procedure, this clement and the
Shoreline Bank Erosion Control function are considered not applicable if there is no shoreline bank
(condition "a"). Elemem I a is factored imo the
Shoreline Bank Erosion Control FCI only when a
shoreline bank is present. Conditions "b" through
"e" represent a range of frequencies of water comact
with the toe of the bank. The frequency of contact is
associated with differem degrees of potemial to
cause erosion. Bank erosion is considered minimal
when there is infrequent water contact at the toe of
the bank (condition "b"). The worst condition
(condition "e") occurs when there is frequent water
contact at the toe of the bank. The other conditions
"c" (occasional contact) and "d" (moderate C·Ontact)
represent intermediate fre~uencies and are assigned
intermediate scores based upon their potential to
cause erosion.

IELEMENT 2. FETCH
Directions:

Determine if a bank is present. If
present, then estimate the maximum fetch by using
maps, field observations. or photointerpretation.
Select the applicable condition based upon maxi mum fetch. Fetch is the maximum disiance over
which wind can blow, unimpeded, across open
water to generalc waves

Rationale and assumptions:

One of the most
critical causes of erosion and sediment release into
waterways is wind borne waves. When fetch is
large, waves become more intense, and there is
greater potential for undermining; sediment carrying
capacity of the water also increases (Senlemeyer
and Gardiner 1977). If the fetch is very long, wave
intensity may be severe enough to result in continuous erosion and eventual destruction of an existing
wetland.
Several authors have identified wave stress as a
critical factor affecting initial establishment and
long-term stability of planned wetland projects (e.g.,
Teas 1977, Kruczynski 1982, Knutson and
Woodhouse 1982, Lewis 1982a, Webb 1982,
Garbisch and Garbisch 1994). Lewis (1982a) explained that even with some sort of wave barrier or
erosion protection such as tires, the plantings of
mangroves in an area exposed to a long fetch were.
nearly I 00% unsuccessful. In a study on the western
Gulf of Mexico, Webb (1982) concluded that
transplants along shorelines exposed to a long fetch
would not likely survive unless wave protection was
provided. Transplants were repeatedly washed out
of the sandy soil on Lake Pontchatrain, Louisiana,
by wave action which was generated over a 20 mile
fe.t ch. Within a month of planting, Webb (1982)
reported excellent survival of planted Spanina
alterniflora on a salt marsh in the westenl Gulf of
Mexico; fetch at the site was not more than a couple
of miles. In a palustrine emergent wetland a distance
of 0.8 km (0.5 mile) generated waves capable of
resuspending wetland sediments (Carper and
Bachman 1984).
During a survey of I04 planted salt marshes on
existing shores in the United States, Knutson et al.
(1981 ) found that marsh establishment was most
successful when the average fetch was less than .95
km (0.6 miles) and the greatest fetch for a given site
was no greater than 1.9 km ( 1.2 miles). The lowest
success rates were found where the average and
longest fetches were greater than 9 and 18 km (5.6
and 11.2 miles) respectively. In a paper summarizing marsh development design and specifications
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for bank erosion control in Maryland Chesapeake
Bay areas, Garbisch and Garbisch ( 1994) noted that
tho development of wetlands on newly constructed
(or restored) shores was limited to fairly protected
areas with fetches less than 1.6 to 3.2 km (I to 2
miles). It should be noted that the slope of newly
constructed (or restored) shores is always greater
than the original slope, and consequently it is more
prone to erosion than those of existing shores. TI1c
increased shore height protects the bank, while the
establishment of vegetation on the newly sloped
shore protects the slope from erosion (Figure 4.2,
p. 4-3).
TI1ere is no one reponed critical value for fetch. TI1e
selection of conditions, and the assignment of scores
arc based upon Environmental Concern's experience with the construction of wetlands designed for
the purpose of providing shoreli ne bank erosion
control.
In the assessment procedure. Element 2 is always
factored into the Shoreline Bank Erosion Control
I'CJ. The best condition for the construction and
maintenance of a wetland (condition "a'' • Fetch<
1.6 km [I mile]) is assigned the highest numerical
score (i.e .. 1.0). The literature cited generally
suppons the assumption that if the fetch is less than
1.6 krn (I mile). the erosion potential would be
minimal for both natural and planned wetlands.
Condition "b" represents an unacceptable fetch of
greater than 1.6 km (1 mile) in any direction.

ELEMENT 3. SHORELINE
STRUCTURES/OBSTACLES

Directiom: Determine if a shoreline bank is present. If present. then determine if there are any
shoreline protection structures (e.g., groins, revetment, breakwater, bulkhead). andfor other structures
(e.g. , bridge piers. boat docks, dam) or natural
obstacles (e.g.. fallen trees, debris, or potential for
mo\'ing chunks of ice) present along the water body.
If present. note if shore bank erosion io tbose a reas

Shoreline Bank Erosion Control

influenced by tbc sborelioe struct ureslobstaclu
is minimal, moderate, or signi ficant. TI1is determination may apply only to a small portion of the
shoreline, or to the entire shoreline depending upon
the strucrures/obstaclcs present. There may be
several structures (e.g., bulkhead+ riprap + breakwater) installed to protect the shoreline; these
structures may or may not be effective. If this is the
case, determine the overall effectiveness of these
structures. Any signs of erosion should be considered as an indicator of ineffectiveness.

Rationale and assumptiMs: Anificial structures or
natural obstacles can cause significant changes in
flow characteristics and erosion/accretion pattcms.
and substantially increase or decrease the potential
for bank erosion. Structures/obstacles can cause
eros ion by creating eddy currents. by interrupting
shore sediment drift. or by direct impact or abrasion.
In a guidel ine manual for streambo.nk protection,
Keown (1983) addresses the effect of obstacles and
classifies them under three general categories:
obstacles that (a) are built completely across the
stream (e.g., dam), (b) constrict ihe streamflow, and
(c) deflect the streamflow. The concern with any of
these structures/obstacles is that the>· may create a
rotating current. called an eddy, which can cause
severe bank erosion. Eddy currents may also be
generated by structures/obstacles in non-stream
environmentS (e.g., estuarine, palustrine). and thus
arc equally a concern in these systems.
Structures/obstacles also interrupt sediment drift
which may cause an increase or decrease in bank
erosion. Shoreline structures can control, be ineffect ive at controlling, or cause erosion. This is illustrated by the possible effects resulting from the
construction of a groin along a shoreline. Groins arc
designed to trap sediments in order to deter erosion
on the upclrift side. Material passes around the groin
to the downdrift shore, but at a slower rate than
before the groin was constructed. If properly designed, the groin will provide updrift erosion control. The extent of downdrift erosion should be
minimal: however, if improperly designed, the groin
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will c.a use significant erosion on the downdrift
shore.
Finally, strucruresfobstacles can cause bank erosion
by grinding against the shoreline bank (abrasion) or
through direct impact. Keown (1983) notes that
during breakup, chunks of pack ice can pass through
a stream channel where banks have already thawed
and cause severe bank erosion due to abrasion.
Debris (e.g., fallen trees, discarded construction
materials) can also cause bank erosion by abrasion
or direct impact.
Shoreline structUres are often constructed along a
shoreline to control erosion. The effectiveness of
these structures is important, particularly when
attempting to establish a new wetland (e.g., Webb
I 982). In some cases, structUres may be present, but
incOcctive. Lewis ( 1982a) found that plantings of
mangroves in an area exposed to a long fetch were
nearly 100% unsuccessful, even when wave barrier
or a tire erosion protection structure was provided.
The fetch was apparently too great, so that the wave
severity rendered the structures inefrective. In many
cases. adequate protection can be provided by
shoreline structures. Structures are often used in
conjunction with plantings in the construction of
wetlands for shorel ine bank erosion control (e.g.,
Garbisch and Garbisch I994 ).
It is assumed that the fre<:Juency of water contact
with the toe of the bank is a major factor in shoreline bank erosion control. Element 3 is included in
the assessment to acknowledge the importance of
structures/obstacles. When th is element is applicable, it becomes apparent how structuresfobstacles
add to the complexity in assessing the potential for
erosion control. In some cases, the effect of a
structure/obstacle may be clearly evident. In other
cases, it may be difficult to discern if a structure/obstacle is the cause of o r if it just contributes
to other erosive forces (e.g., wave action). For
simplic ity, the clement asks only for a description of
the extent of erosion. If a s trucrurelobstacle is
present and erosion evident, then it should be
determined if the erosion is minimal, moderate, o r
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substantial for those areas influenced by the shoreline structure/obstacle. If any changes are made in
a planned wetland to minimize erosion potent ial
(e.g., new structUre., combination of structUre and
planting of a fringe marsh), this change will be
reflected in the selection of a more suitable element
condition.
In the assessment procedure, this element is considered not applicable if shoreline strucrureslobstaclcs
are absent (condition "a"), or if strucruresfobstaclcs
are present and shore erosion is minimal (condition
"b"). Element 3 is factored into the Shoreline Bank
Erosion Control FCI only when shoreline s tructures/obstacles are present and erosion is moderate
(condition "c") or s ubstantial (condit ion "d") since
these conditions may continue to aggravate erosion
in an existing wetland and/or threaten the succ.essful
establishment of a planned wetland.

ELEMENT 4a . DISTURBANCE AT SITE
(Sediment Stabilization)
Directio11s: Oetem1ine if there is disturbance at the
site (e.g., grazing by herbivores, human activity
which dismpts sediments) by field observations
and/or local inquiry. Do not consider observations
of debris as evidence of disturbance. If the site is
subject to disturbance. note if (a) the distUrbance is
minimal, moderate, or substantial and (b) if any
actions have been taken to minimize the potential
for erosion (e.g., installation of exclosure fences,
mulch ing, seeding, planting).
Ralionale and assumptio11s: The erosion caused
by animal or human activity in wetlands is generally
considered inconsequential. However, there arc
s ituations when these activities increase, erosion is
aggravated, and the capacity of the wetland to
provide the Shoreline Bank Eros ion Control function can be si!,'llificantly reduced. Significant
wetland disturbance in both natural and planned
wetlands have been reported from muskrat eatouts,
overgrazing by ducks (e.g., Serodes and Troudes
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1984), and recreational use of off-road vehicles in
these areas (personal obseJ"•ation by authors).
Animal activities can cause extensive and long tenn
sediment instability in a wetland . In a study of
freshwater wetlands in southwestern Florida,
Winchester et al. (1985) found that disturbance due
to feral hog rooting in some wetlands was so great
that no unrumed areas within a vegetation zone
could be found. Disturbances caused by both feral
hog rooting and cattle grazing are important determinants of vegetation zone composition. Winchester
et al. (1985) noted that if this disturbance occurred
annually. perennial species could be excluded
leaving a predominance of annuals. The disturbance
causes two changes which reduce the welland's
capacity to provide the Shoreline Bank Erosion
Control function . First, there is the direct distur·
bance of the shoreline substrate and decrease in the
sediment stabili7.ation of the shore which may lead
to shore erosion. As the shore erodes and decreases
in elevation. the frequency of water contact with the
bank face increases . This leads to an increase of
shore bank erosion. Second, there is the change
from perennial species to annuals "hich generally
have vegetative characteristics that arc considered
less favorable for this function (e.g .. change from
root mat to non-root mat structure [Element 1Oi):
change from persistent to non-persistent vegetation
[Element I Ok]).
If the damage to a wetland is severe and/or if the
habitat is s usceptible to disturbance, then the damages may be irreversible. For example, in cold
tundra environments. recovery from damage is often
slow, especially if the vegetation mat is removed
and thcnnokarst (i.e., the process by which the
surface develops heat pining. collapses, and results
in the thinning or disappearance of the permafrost)
is initiated. In the tundra, the resulting erosion may
or ma) not be stopped by a revegetation progrnm
(Webber and lves 1978). The same may be true for
other wetland habitats.
In the assessment procedure, this element is consid ered not applicable if disturbance at the site is
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absent or minimal (condition "a'') or if measures
have been taken to prevent erosion (c.o ndition "h").
Element 4a is factored into the Shoreline Bank
Erosion Control FCJ only when there is evidence of
moderate (condition "c") ur substantial (condition
ud") disturbance which might 11&_2r3vate erosion in
an existing wetland and/or threaten the successful
establishment of a planned wetland.

ELEMENT Sa. SURFACE RUNOFF FROM
UPSLOPE AREAS (Bank Erosion)
Directions: Detennine if a shoreline bank is present. If present, then determine to what extent surface
runoff from upslope areas contributes to bank
erosion at the site (e.g., not an apparent contributor.
minimal, moderate. or substantial).
R ationale an d ass11mptions: If surface conditions
in upslope areas cannot withstand erosive forces
associated with surface runoff, then the runoff may
remove particles in thin layers (sheet erosion) or
form small channels or gullies (rill erosion). Unless
effecti,·ely controlled, overbank drainage can cause
sheet and rill erosion on the shoreline bank (Keo" n
1983) (Figure 4.4, p. 4-1 0). Shoreline bank erosion
can be further aggravated as the surface runoO"
erodes the shore leading to a reduction in shore
ele,•ation and an increase in water contact with the
bank face. Measures which can be taken to minimite the damage from surface runoff include the
filling of surface of cracks, diverting surface runoff
from the bank by ditches or swales, and following
standard erosion control practices which are designed to stabilize sites after disturbance (e.g ..
placement of mulch, seeding. or planting). The
importance of managing point discharges of
storrnwater is well recognized by those experienced
with the construction of wetlands designed for
shoreline bank erosion contro l. Garbisch and
Garbisch (1994) reponed that minor physical
alteration of site topography throush the operation
of heavy construction equipment along the top of
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the bank can affect site drainage and resuh in
stonnwater discharge gullies in !he new shoreline.
In the assessment procedure, !his element is considered not applicable if surface runoff from upslope
areas is not an apparent contributor to bank erosion
(condition •-a") or if surface runoff contribution to
bank erosion is minimal due to presence of effective
infihration and drainage controls in adjacent areas
(condition "b"). Element Sa is factored into the
Shoreline Dank Erosion Control FCI only when it is
obser\'ed in the field that surfac-e runoff from
upslope areas causes a moderate (condition "c") or
a substantial (condition ''d'') erosion problem in an
existing wetland or may threaten !he successful
establishment of a planned wetland.

ELEMENT 6. EXPOSURE TO WAVES
FROM HEAVY BOAT TRAFFIC

Direcrhms: Detenninc if a shoreline bank is present . If present, then detcnnine !he extent of boat
traffic (e.g .. no or minimal. moderate, or heavy) by
field observations and'or by local inquiry. Note any
landforms or structures "h ich would protect !he
wetland from boat wakes.
Rationale and asmmptions: Wetlands require
sufficient shelter to prevent excessi"e erosion from
not on ly wind borne waves, but also from waves
generated by heavy boat traffic. I Ieavy commercial
traffic or recreational activity can contribute to bank
erosion (Keo"n 1983). The impacts of vessel wakes
on bank erosion can be substantial, depending upon
the size and shape of the boat, boat speed and drag,
water depth, and width of th e channel (Camfield et
al. 1980). Heavy boat traffic is a well recognized
problem by those experienced with the construction
of wetlands in erosion prone areas (Garbisch and
Garbisch 1994).
In !he assessment procedure, this clement is considered not applicable if there is no or minimal boat
traffic (condition "a'), or if !he wetland is protected
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from boat traffic by o lond fonn (condition "b") or
structure (condition "c") that intercepts waves.
Element 6 is factored into the Shoreline Bank
Erosion Contro l FCl only when boat traffic can
potentially aggravate erosion in an existing wetland
or threaten !he successful establishment of a planned
wetland, i.e., when !he wetland is exposed io wa,•es
caused by moderate (condition "d") or heavy (condition "e") boat traffic.

ELEMENT 7a . WATER LEVEL
FLUCTUATION

Direcrions: (Not applicable to tidal wetlands)
Determine if water fluctuation is occasionally
drastic causing se\'Cre erosion and/or pre"enting
veget.ltion establishment. Topographic maps should
be examined to note presence of impoundments or
other potential sourc-e s of rapid water release or
drawdown. Appropriate information may also be
obtained by field observation, (c,•idence of water
level fluctuations) and/or by local inquil')'Rationale and assumptions: Shoreline bank erosion can be caused by frequent water cont.lct with
the bank (see Element I a, Warer comacr with toe of
bank) and by drastic rapid water level fluctuations.
The intensity of water flow during the rapid ri se and
fall of flood waters is accompanied by powerful
erosive forces which can scour and undermine a
shoreline bank. These flood waters can be from a
natural flood e vent, but dl'llStic water-level fluctuat ions are commonly caused by rapid releases of
water from an Opstream impoundment Another type
of rapid water fluctuation, tenned drawdo"n, occurs
within impoundments (e.g., reservoir, pump storage
facility). Because of the extreme water level
changes, drawdowns often prevent !he establishment
of shoreline veget.ltion luving exposed sediments
on an erosion prone shoreline. Drastic water level
fluctuations affect !he est.lblishment and maintenance of both natural and planned wetlands. Keo"n
(1983) listed rapid drawdo"n as apossible indicator
of trouble when e\'aluating a stream bank fo r cro-
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sion. Ste\·ens et al. (1990) monitored riparian
wetland restoration sites in Idaho and listed highly
fluctuating river levels among the problems affecting the success of this effort.

normal morphology at the emergent-tree border.
Shading by trees prevents the establishment of
dense cover, and it may also result in a narrow band
where vegetation is absent.

In the assessment procedure, this element is considered not applicable if the wetland is tidal (condition
"a"), if there is no fluctuating water level (condit ion
"b"), or if the fluctuating water level causes no or
moderate erosion (condition "c"). Element ia is
factored into the Shoreline Bank Erosion Control
FCI only when the water level fluctuation can
potentially aggravate erosion in an existing wetland
or threaten the successful establishment of a planned
welland. i.e. when fluctuation is occasionally drastic
causing se\'ere erosion and/or preventing vegetation
establishment (cond ition "d").

Tile importance of shading in erosion control has
become evident in efforts to construct wetlands
designed for the purpose of providing erosion
control. Garbisch and Garbisch (1994) maintained
that a suitable site for the successful construction of
a wetland designed for shoreline bank erosion
control in the Chesapeake Bay region should have at
least six hours of direct sunlight daily at the toe of
the bank during the growing season. Fewer hours of
direct sunlight is considered a constraint which
limits the construction feasibility.

ELEMENT Sa. HOURS OF DIRECT
SUNLIGHT THROUGHOUT SHORE

Directions: Determine if shoreline bank is present.
If present, note if sunlight is sufficient, adequate, or
insufficient for \'egetation dc,·dopmcnt. Look for
e\·idence of \'egetation shade intolerance along
shoreline bank (e.g ., low percent plant co,•er o r
density, low aboveground biomass compared to the
same species in unshaded portions of wetland,
alteration of normal morphology) and use estimate
of hours of direct sunlight along shoreline bank to
make determination. For planned wetlands, refer to
Thunhorst ( 1993) for shade tolerance of plant
species. If species are intolerant or tolerance is
unknown, estimate number of hours of direct sunlight and answer conditions based upon ranges
given in the examples (e.g., condition a ~ 6
hours/day, condition b ~ 3 to 6 hours/day, condition
c < 3 hours/day).

Rationale and assumptions:

Adequate direc t
sunlight must be available to maintain vegetation.
Emergent wetlands which abut a tree-lined shoreline
often exhibit a low percent vegetation cover, reduction in aboveground biomass, and alteration of
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In the assessment procedure, this element is considered not applicable if the hours of direct sunlight are
sufficient for vegetation development (condition
"a"). Element Sa is factored into the Shoreline Bank
Erosion Control FCI only when hours of sunlight
are considered adequate (condition "b") or insufficient (condition "c") for vegetat ion establishment
and erosion control. The definitio ns for the conditions and the assignment of res ults to conditions are
based upon Environmental Concern's experience
with the construction of wetlands designed for the
purpose of providing shoreline bank erosion control.

ELEMENT 9a. SUBSTRATE SUITABILITY
FOR VEGETATION ESTABLISHMENT

Directions: Determine if shoreline bank is present.
If present, note if the shoreline is stable, unstable
"ith suitable substrate for vegetation establishment,
or unstable with unsuitable substrate for vegetation
establishment. Determine substrate suitability for
vegetation establishment through field observations
of(a) the substrate and (b) the vegetation characteristics (e.g., Is there evidence of stunted gro\\1h, low
vegetation cover, density, or aboveground
biomass?). Examples of possible unsuitable substrates
include bedrock. pure clay, gravel, and cobble.
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Rationale and tJSsumptions: Erosion along a
shoreline bank is caused by a variety of forces and
processes acting together. The most prevalent
c.auses of bank e rosion are scour at the toe of the
bank by waves (addressed in Element Ia) and the
instability of the bank materials (USCOE 1981).
Wetland vegetation provides a valuable erosion
barrier, thus, if a shoreline is unvegetated, it will be
more vulnerable to erosive forces. One of the factors
responsible for sparse or absent vegetation is an
unsuitable substrate. Substrate chemical and physi·
cal properties are often identified as factors atTect·
ing the gT0\\1h and establishment of wetland vegcta·
tion (e.g., Tanner and Dodd 1984; Broome et al.
1988; Stevens et al. 1990). While it is recognized
that ch~mical properties are important, this version
of EPW requires only the examination of those
elements which C,lll be readily identified in the field,
i.e., ba.sic substrate physical composition.
It is assumed that water contact with toe of bank
(Elem ent I a) is more important than substrate.
Suitable substr.~te at an elevation that is too low for
bank protection (frequent 1\&tcr contact with bank)
will not provide the needed protection even if
vegetation is or can be established. If the elevation
is appropriate for adequate bank protection, sub·
strate is then important.

In the assessment procedure, this element is consid·
crcd not applicable if the shoreline is stable with
and/or without vegetation (c.ondition •·a") o r the
shoreline is unStable, but the substrate is suitable for
vegetation establishment (condition "b"). Element
9a is factored into the Shoreline Bank Erosion
Control FCI only when the shoreline is unstable and
the substrate is inappropriate for the establishment
of vegetation (condition "c").

Shoreline Bank Erosion Cont.r ol

ELEMENT10a. PLANT(BASAL)COVER
(Shoreline Bank Erosion Control)

Directi(lns: Determine by visual estimate the
percent plant (basal) cover in the upper shore zone
during the growing season (Figure A.3, p. A 8).
Consider only those pans of the vegetation which
have contact with water flow. Uppe r shore zone=
vegetated or non-vegetated portion of the shore
located between the bank and the potential lower
limit of emergent or woody vegetation as dictated
by water deplh or tide level (Figure A.2, p. A 4).
Rationale and assumptions: Shorelines are protected from erosion by the ability of wetland plants
to reduce wave energy, bind the substr.~te, enhance
slope stability. and/or increase deposition by slow·
ing the current, thus protecting the bank face.
Parsons (1963) maintained that the principal func·
tion of shoreline vegetal ion is to keep fast-moving
water and transported coarse materials away from
the soi l surface. In a study on stream bank protection
methods, Keo"ll et al. ( 1977) found that a well
established stand of grass could reduce the water
velocity by up to 90%. Vegetation increases the
effective roughness height of the water/soil interface, increasing flow resisLlllce which has !he effect
of reducing the erosive forces acling on the bank
surface (Thome 1990).
In an oligohaline environment, Benner et al. (1982)
detem1ined that unvegetated areas eroded continu·
ously over an eight year period at nearly four times
the average rate of a vegetated shoreline which had
be~n planted with Sportina altemiflora, Typha
latifolla, and Phragmites mtStralis. In a Gulf coast
study, Wa)ne (1975, 1976) found that the salt marsh
species S. altemiflora reduced small wa,•c heistht
and energy by 71% and 92%, respectively. The
value and use of wetland vegetation as an erosion
barrier and stabilizer has been further demonstrated
in other studies (e.g .. Phillips and Eas!ham 1959:
Woodhouse etal. 19 74, 1976: Garbi sch ct al. 1975:
Dodd and Webb 1975: Knutson and Woodhouse
1983, Garbisch and Garbisch 1994). For literature
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on rooted vascular aquatic beds, refer to Element
IOe rationale {below).
While wetland vegetation is important in reducing
wave action, fluvial erosion, and stom1 damage, the
role that it pla)'S in shoreline protection d~pends
upon the vegetation type, its structure, plant vigor,
and density of the plant community (Pfankuch 1975;
Reppert et al. 1979; Thome 1990: Watts and \Vans
1990). For example, lower plant fonns (e.g.,
mosses) may provide linle shore erosion protection;
however, tlte) could provide some measure of
sediment stabili1.atinn if ahundant (Pfankuch 1975).
As plant density increases, the roughness eoefficient
of the marsh surface also increases, thereby dissipating wave energy. Woodhouse et al. (1974, 1976)
reported that b) increasing plant den sity, there was
increased success of marsh establishment on a
wavc-cxpos~d planned wetland. In a laboratory
experiment, Gleason ct al. (1 979) demonstrated that
the greatest accretion on a wave exposed shore
coincided with the highest stem density of Spar/ina
oltem ijlora. These srudies illustrate that higher stem
densit ies more effectively dissipate wave energy.
Dens ity and spac ing is also important with woody
species. Single or small groups of trees (live, dead
upright. or downed) tend to generate large scale
turbulence and SC\'tre bank scour in their \\akes
(Thome 1990). Thome ( 1990) notes that for effecti' c now reduction, trees need to be densely distributed and sp3ced sufficiently close so that the wake
zone of one iree extends to the next tree downstream.
The ability of plants to protect an area from erosion
is spec ies anti region specific. l11e physical propertic~ of the plants (e.g., their height, width, shape,
rigidit)', and density) determine the amount of
frictional rc;istancc the vegetated area will provide
as waves and nood waters pass through . While
comparison of these variables may be more accunue, it would be time consuming to take the necessary measurements and to analyze the data. Many
assessment procedures use percent aerial cover as a
variable for assessing a wetland' s capacity to provide erosion control or sediment stabiliution. Since
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all or only some of the aerial pon ions of the plant
may contribute to stabilizing shore sediments, EPW
considers only those ponions of the vegetation
which are directly involved with energy dissipation
(Figure A.3, p. A 8). The estimate of basal cover
serves as a surrogate for estim ating the degree of
shore erosion control provided by the vegetation. A
similar approach was used by Pfankuch (1975) in
the Stream Reach Inventory and Channel Stability
procedure. However, Pfankuch ( 1975 ) emhasized
root contribution to bank protection and assumed
that percent ground cover (trees. shrubs, grass, and
forbs) inferred root mat dcnsit)· and depth. Leaf
liner cover is not considered in the CO\'er estimate
for this EPW element bccaus~ its contribution to
erosion control is generatl) negligible, particularly
for the wetland which is subject to intense erosive
forces.
In the assessment procedure, El~ment I Oa is always
factored into the Shoreline Bank Erosion Control
FCI because the range from a high percent cover
(cond ition "a") to a low percent cover (condition
"d") representS all the possible degrees of erosion
protection provided by vegetative co,·er. The highest percent cover (condit ion "a") has the greatest
potential to pro,·ide erosion control. Decreased
CO\'er is accompanied by alo"cr potential, therefore
the lower percent cover ranges are assigned relatively lower scores.

ELEMENT 10e. ROOTED VA SCULAR

AQUATIC BEDS (Lower Shore Zone Erosion Areas)

Directions: Detem1ine if a shoreline bank or open
water are present. If both are present., examine the
open water areas for evidence of bonom erosion
(e.g., scouring, wave ripples). If there is evidence of
erosion, determine by visual es1imate the percent
CO\'er of rooted vascular aquatic beds in the shallow
open water areas of the shore during the growing
season {i.e., L-ower sbore zone • the vegetated or
non -vegetated portion of the shore channel ward of
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the potential lower limit of emergent or woody
vegeution (Figure A.2, p. A 4).

Rationale and assumptions: Rooted vascular
aquatic beds pia>• a role in controllin.a shoreline and
bank erosion. Phillips (1982) -reponed that
seagrasscs reduce surface erosion and increase the
rate of panicle sedimentation by binding sediments
together ";th their roots and by pro,•iding wa,·e
energy protection with their leaves. Thalassia
tesrudinum (turtle grass) was found to reduce short
period "8''" height and energy by 42% and 67%,
respectin:ly (Wayne 1975, I976). Rooted vascular
aquatic beds function to dampen wave and tidal
energies (Wayne 1975, 1976), reduce stream \'elocil)' (\Vans and Watts 1990), increase sedimentation
(Harlin et al. I 982), maintain coastline stability by
immobilizing nearshore sediments (Christiansen et
al. 1981), and reduce rcsuspension of sediments
(Ginsburg and Lowcnstam 1958).
In the assessment procedure. this element is considered not applicahle if there is no lower shore zone to
support rooted vascular aquatic beds (condition
"a"), or if the a'•ailable lower shore zone is not
subject tO bonom erosion (condition"b'"). Element
I Oe is factored into the Shoreline Bank Erosion
Conrrol FCJ only when there is evidence of shore
bo11om erosion in open water areas. EPW assumes
that rooted vascular aquatic beds are important to
the Shoreline Dank Erosion Control function because of the role they play in protecting the shore
frum erosion, which in tum contributes to bank
erosion protection. The range from a high percent
cover (condition "c") to a low percent cover (condition •·r') represents diffcrenl degrees of shore
erosion protection provided by vegetative cover.
Tite highest percent cover (condition "c") would
have the greatest potential to provide erosion control. Decreased cover is accompanied by a lower
potent ial for erosion control, therefore the lower
percent cover ranges are assigned relatively lower
scores.

Shoreline Bank Erosion Control

ELEMENT 10g. PLANT HEIGHT (Upper
Shore Zone)

Directions: Detennine average plant height relative
to average high water from visual estimate for
vegetation in the upper shore zone durin!! the
growing season. Upper s borc zo ae ~ vegeta~ed or
non-vegetated portion of the shore located between
the bank and the potential lower limit of emergent
or woody vegetation as dictated by water depth or
tide le\•el (Figure A.2, p. A 4).

Ratilmale and assumptions: Vegetation provides
resistance to water now and waves, but this resistance decreases as water depth becomes greater than
vege~tion height (Camfield 1977). Dean (1979)
1dent1fied four mechanisms by which vegetation can
mitigate shoreline erosion. One mechanism (i.e.,
dampening of waves before reaching shoreline) is
described by an equation which uses measures of
grass stand height, grass stalk diameter, densil)·, and
width of vegetation stand to estimate percent reduclion of energy dissipation. Knutson et al. (I 982)
field tested and calibrated Dean's (1979) empirical
model ~nd found it to be usefi•l for describing wave
decay m coastal marshes. While plant height and
stem length data were collected, they were not used
in the wave dampening analysis. However, Knutson
et al. (1 9 82) reponed that the wetland was most
effecth·e " ·hen waler deprh is less than plan! height.
The efTect of plant height in riverine S\'Stems is
demonstrated in a study by \Vans and \Va;ts (1990)
~n the effect of seasonal changes in aquatic vegetatiOn on channel now. As the growing season progressed, vegetation grow1h disrupred the now
panem aod reduced •·clocity. In general, there wa •
a decrease in mean velocity with an increase in
vegetation height relative to water depth. While
\Vans aod \Vans (1990) noted that simple measures
ofv~getation height in relation to water depth (i .e.,
rclallve roughness) may pro,•ide a useful resistance
estimate, they cautioned that other factors must be
taken into consideration (e.g., vegetation forms,
texture, density, uniformity).
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In the assessment procedure, Element I Og is always
factored into the Shoreline Bank Erosion Control
FCI because the conditions describe the possible
range of protection which can be provided by
different plant heights. The wetland is considered
most effective at dissipating wave energy when the
average plant height is equal to or taller than the
average high water level (condition "a"). The
wetland is considered effective, but not as effective
at dissipating wave energy when the average plant
height is shorter than the average high water level
(condition "c"): therefore, this condition has been
assigned a moderate score (i.e., 0.5). A wetland with
ncar equal proportions of vegetation which is ''taller
than" and "shorter than" the high water Je,·el is
considered as an intermediate condition (condition
"b"). A wetland is considered least effective at
dissipating wa,·e energy when vegetation is absent
(condition "d"). In the equation used to calculate the
Vegetation Influences on the Rate of Erosion component, Pfallf height is weighted by Pfam (basal)
cow!r ( IOa x I Og) because basal cover dictates the
overall capacity of the wetland to dissipate wave
energy (i.e., a wetland with 90% coverage of plants
with a height greater than average water depth will
be much more effective at wave dampening than a
wetl3nd with only I 0% plant cover).

ELEMENT 10i. ROOT STRUCTURE
(Upper Shore Zone)

Directions:

Detennine if vegetation aJlC!ior a
belowground root system are present in the upper
shore zone during the growing season. If present,
note the. predominant root structure in the upper
shore zone by (a) examining the plant growth fonns
(e.g., Is the wetland dominated by annuals, or
bunch grasses, or sod-forming grasses, etc.) andfor
(b) by minimal sampling of belowground biomass
(e.g., one to two small cores or simple extraction of
indi,•idual plants). Upper shore zone= vegetated or
non-vegetated portion of the shore located between
the bank and the potential lower limit of emergent
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or woody vegetation as dictated by water depth or
tide level (Figure A.2, p. A 4).

Rationale and assumption.f:
Vegetation can
mitigate shoreline or bank erosion by the increased
durability of the sediment-root matrix and overall
increased bank stability (Dean 1979, Keown 1983,
Thorne 1990). TI1e plant species density, age, and
vigor dictate t.hc root or rhizome system's ability to
provide shore stabilization (Reppert et al. 1979) or
shoreline bank stability (Pfankuch 1975, Thome
1990).
The type of vegetation on the shore or stream bank
is important. In a long term study of constructed
freshwater tidal wetlands on dredge material islands,
Landin et al. (1989) reported thai one site which
became vegetated with woody species on the containment dike remained relatively stable, whereas a
site without woody species eventually eroded and
broke up into two small islands. In this example, the
deeply rooted system of woody spe.c ies apparently
provided the structure needed to gi,•e overall stabi lity to the narrow upland dike. The woody species
were considered a contributor to containment site
stability. In the context of the Shoreline Bank
Erosion Control function, woody species arc not
generally considered favorable. In a discussion
regarding the relative effect iveness of vegetation
type, Thome { 1990) explained how grasses are
effect ive when flow is at low velocities, but their
effectiveness at retarding flow decreases as velocities increase. Conversely, while the stems of woody
species continue to retard flow at high velocities,
surface scour may be generated through the local
acceleration of flow around trunks.
In the assessment procedure, Element I Oi is al ways
factored into the Shoreline Bank Erosion Control
FCI because the conditions describe the possible
range of protection which could be provided by
different root structures. Herbaceous species that
form a root mat arc considered to provide the best
s hore erosion control (condition "a"). Woody
s pecies (condition "d ") or herbace.o us species that
do not fonn a root mat (condition "c") are effective,
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but not as eiTccti\'e for shore erosion control; there·
fore, these conditions have been assigned a moder·
ote score (i.e., 0.5). Those wetlands with near equal
proportions of root mat forming and non-root mat
forming species are considered as an intermediate
condition (condition '·b"). A wetland is considered
least effective at erosion control when vegetation is
absent and the below ground root system is abse nt
or dead (condition "e"). In the equation used to
calculate the Vegetation Influences on the Rate of
Erosion component. Root structure is weighted by
Plant (ba~alj co,·er(IOa x lOi) because basal cover
dictate> the overall capacity of the wetland to bind
sediments (i.e .. a wetland with 90% coverage of
plants with fibrous root systems will be much more
effective in binding sediments than a wetland with
only I 0% plant cover).

ELEMENT 10k."VEGETATION
PERSISTENCE (Upper Shore Zone)

Directinn.r: Determine if vegetation is presem in
the upper shore zone during the growing season. If
present. note if the ''egetation is predominantly
persistent. predominantly non·persistem. or if there
are approximately equal proponions of persistent
and non-persistent vegetation. Persistent vegeta·
t ion is defined as vegetation ("ood)' or herbaceous)
that normally remains standing at least until the
beginning of the next growing season. Noo-persis·
tent vegetation is defined as emergent plants, the
leaves and stems of which break down at the end of
the growing season so that most above-ground
ponions of the plants are easily transponed by
currents, waves, or ice. Upptr shore tone= vegetated or non-vegetated ponion of the shore located
bet\,een the bank and the potential lower limit of
emergent or woody vegetation as dictated by water
depth or tide level (Figure A.2, p. A 4).
Rationale and assumptions: Persistent vegetat ion
will provide more effective bank erosion contro l
than non-persistent vegetation because it remains
St.lnding during both the growing and non-growing

Shoreline Bank Erosion Control

seasons. Thus, the vegetation is available to dissipate wave energy for most, if not all, of the year.
Non-persistent vegetation has less of an opporrunity
to provide bank erosion control because most of the
aboveground portions are present only during the
growing season. When species die back in winter,
they pro,•ide linle or no protection during that
season. In tcnns of providing shoreline bank erosion
control, this seasonal die back may be critical since
vegetative cover may be absent during the period of
most significant bank erosion (Thome 1990).
In the assessment procedure, Element I Ok is always
factored into the Shoreline Dank Erosion Control
FCJ because the conditions describe the possible
range of protection which can be provided by
different degrees of vegetation persish:ncc. A
predominance of persistent vegetation is considered
to provide the most eiTeetive erosion control (condition "'a'"). Non-persistent vegetation is considered
effective, but not as eiTcctive for erosion control
(condition "c"). therefore it has been assigned a
moderate score (i.e., 0.5). Those wetlands with near
equal proponions of persi stent and non-persistent
vegetation are considered as an intermediate condi ·
tion (condition "b'"). .-\wetland is considered le3st
effective at erosion control when ''egetation is
absent (condition "d"). In the equation used to
calculate the Vegetation lnnuences on the Rate of
Erosion component. Vegeralion persistence is
weighted by PIalii (basal) cover (lOa x I Ok) be·
cause basal cover dictates the overall capacity of the
wetland to protect the bank from erosion (i.e.. a
wetland with 90% coverage of persistent vegetation
will be more effective at erosion abatement than a
wetland with only I 0% plant cover).

ELEMENT 14a. STEEPNESS OF
EXISTING SHORE

Dirtctions: Applicable to planned wetland site
on I)•. Determine if a shoreline bank is pn:scnt on the
existingshore.lfpresent, then determine the steepness (slope) of the existing shore. If shore is judged
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be too steep for local conditions (i.e. > I 0: I),
record slope. Sho re = vcgcuucd or non-vegetated
substrate located channelward of the bank (Figure
A.2, p. A 4).
10

Rationale and assumptions: Steepness of the
existing shore is an important consideration in the
design of planned wetlands used to perform the
shoreline bank erosion control function. In order to
reduce bank erosion, the shore slope must be modified to eliminate water contact "ith the toe of the
bank. This involves increasing the slope (Figure 4.2,
p. 4-3); thus. if the slope of the exiSting shore is too
steep to accommodate these changes, the site may
be unsuitable (Garbisch and Garbisch 1994).

tant consideration in the design of planned wetlands.
If the de.sign includes a very Steep slope, the
planned wetland will be ineffective at providing
shoreline bank erosion control (Garbisch and
Garbisch 1994).
In the assessment procedure, thi s clement is considered not applicable if the shore is gradual (cond ition
"a"). Element 14b is factored into the Shoreline
Bank Erosion Control FCI only when the shore is
too steep (condition " b") to be s13ble and thus could
th reaten the successful establ ishment of a planned
wetland.

4.4
In the assessment procedure, Element 14a is always
considered before calculating the Shoreline Bank
Erosion Control FCI for the planned wetland. The
best condition for construction and maintenance of
a wetland (shore gradual; condition "a") is assigned
the highest score (i.e., 1.0). If the exi sting shore is
steep (condition "b"), then the site is considered
unsuitable for construction of a planned wetland
which can effecth·ely perform the Shoreline Bank
Erosion Control function.

ELEMENT 14b. STEEPNESS OF
PLANN ED WETLAND SHORE

Directions: Applicable to planned wetland only.
Determine if a shoreline bank is present. If present,
then determine the steepness (slope) of the planned
wetland shore by referring to the design or by
observations. If shore is judged to be too steep for
loe<~l conditions, record slope. Sbore c vegetated or
non-vegetated subsrrate located channel ward of the
bank (Figure A.2 in SBEC data sheets).
Rationale and assumptions: The steeper the slope,
the more vulnerable the shore is to erosion. Consequently, the shoreline hank will also be more prone
to erosion since the shore will no longer provide
long term protection. Shore steepness is an impor-

4-18

Additional Design
Considerations

The following section outlines design consider·
ations, including EPW elements and additional
factors, which are to be considered for the Shoreline
Bank Erosion Control function .

Shoreline Bank Erosion Control
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Factor

Remarks

PHYSICAL FEATURIS
Water contact '1\itb tor of bank
(Element I a)

Wetlands designed for the purpose of providing shoreline bank
erosion con1rol should be designed to reduce or eliminate water
contact with the toe of the bank. A common techn ique in tidal
wetlands involves creating (or restoring) new elevated shores along
the bank (Garbisch and Garbisch 1994). Less frequently, banks arc
eliminated through grading to create new shores which are largely
above MHW (Sharp and Vaden 1970).

Fetch
(Element:)

A void locating a planned wetland where fetch is long enough to
generate a wa,·e climate that will erode the peat bank (from the
emergent marsh) once it emerge; from the sediment surface. A fetch
greater than one mile is general!) considered unaccepra:,)e (see
literature review in rationale for Element 2). \\'ave barriers may be
used if selected site is exposed to a long fetch ; however. these
barriers may be ineffective (e.g .. Le" is 1982a) or cost proh1bitive .

Shoreline struc!Ureslobstacles
(Element 3)

Detenn ine if there are any structures/obstacles and whether they
might cause erosion of the planned wetland. Use measures to
substantial!>· reduce or eliminate erosion from an~ of these
st ructure s!obstacles.

Disturbance
(Element ~a)

The potential for disturbance is a major concern in sire selection and
during the initial establishmem of planned wetlands. Garbisch and
Garbisch ( 1994) noted that Cana da geese can eliminate a ne\\)~
planted sh ore in the Chesapeake Bay region overnight. The
recommended solution to this problem is the cons!TUction of a goose
exclosurc fence at the time of planting. Protec tion is considered no
longer warranted after a thick root mat de,·elops in rwo to three
years, because feeding on the belowground biomass becomes more
laborious for the geese. Webb (1 982) reponed that cattle had to be
exc luded from a transplant area on th~ shoreline of Lake
Pontchatrain, Louisiana, to avoid problems encounlered when frying
to establish Sport/no alternijlora, Phragmites australis, and Rn<a
bracreara. Many of the bald cypress (Taxodium distichum) plantings
in Louisiana coasul forests have experienced nutria and/or s"amp
rabbit herbivory (e.g., Blair and Langlinais 1960, Conner and Flynn
1989). Conner and Flynn ( 1989) found that chickenwire fence was
effective in excluding nu1ria from bald cypress planted seedlings.
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Factor

R~marks

Surface runoff from upslope areas
(Element Sa)

Detenn ine the potential for damage to the bank from runoff.
Consider that minor physical alteration of the planned wetland site
and adjacent upland areas throu~h the operation of construction
equipment may also result in sheet and rill erosion (gullies) on the
shoreline bank. Upland runoff should be managed by the fillin g of
surface cracks and the construction of a swale to direct stoml\1 aler
to one discharge point. Also, disrurbcd and exposed soils should be
stabilized (e.g., placement of mulch, seeding, or planting).

Exposure to waHs from beav:y boat
traffic
(Element 6)

A suitable site for the successful construction of a planned wetland
designed for shoreline bank erosion control should have low motor
boating acth·iiY (Garbisch and Garbisch 1994). TI1e presence of
heavy boat traffic is considered a constraint \\hich will limit
constru ction feasibili(y. TI1c designer must dctennine what
constitutes hea\)" boat traffic for local cond iti ons based upon
experience.

Waler level Ouctualion
(Element 7a)

Drastic water level Ouctuations can prevent the successful
establishment of a planned wetland. Detem1inc if the site is
unsuitable due to extreme \later level Ouctuations.

Houn of direct sunlie ht
throughout shore
(Element Sa)

Adequate direct sunlight must be 3\'ailable to establish and main1.1in
vegetation in a planned wetland. Consider the shade toleranc-e ofthe
individual species. Those species which tolerate partial and even full
shade (see list of wetland species in Thunhorst 1993) are generally
broad lea\'ed herbaceous. but also include many trees and shrubs.
The narrow lea,·ed grasses, sedges, and rushes arc often shade
intolerant and require substantial amounts of full sun daily.
Environmental Concern has developed the following guidelines for
shade intolerant plant species based upon greenhouse shading
experiments: those plants that are shade intolerant require at least
six hours of direct, full sunlight each day during the growing season
to mainroin nonnal productivil}', rate of spread, and morphology.

Substrate suitabili~· for vegetatioo
establishment
(Element 9a)

The existing shoreline shou ld be examined for large grain size sand
panicles, pebbles, and/or gravel which may indicate a high wave
energy environment. These large panicles may become suspended
in the water column and damage installed plant material through
physical abrasion, thus reducing or eliminating the possibili!Y of a
successful shoreline restoration project.
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Factor
S teepness or existing sbo re
(Element 14a)

Determine if existing shore is too steep to be modified in order to
eliminate water contact with the toe of the bank. Based upon the
construction of over 200 marshes designed to control shoreline bank
erosion in the Maryland Chesapeake Bay area, Garbisch and
Garbisch ( 1994) noted that an existing site was unsuitable if its
slope was steeper than I 0: I because the slopes required for the
planned wetland restored shores would be too great to be stable. II
is possible that in extremely protected locations, these limitations
may not apply. Two approaches to designing slope of a restored
shore were presented (Table 4.1. p. 4-22).

Steepness or plann ed wet land shore
(E lement l4b)

Determine if planned wetland shore is too steep to be stable or
effective a t providing shoreline bank erosion contro l. Garbisch and
Garbisch (1994) recommended a minimum slope of 10:1 as a design
standard for shore restoration (Table 4.1. p. 4-22). As the existing
shore slope approaches 10:1, the design shore approaches 5:1
(following design criteria given in Approach 2, Table 4.1) which is
considered to be unstable a nd thu s. unsuitable design c riteria. It is
possible that in extremely protected locations, these limitations rnay
not apply.
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Table 4.1.
Summary of design criteria for two approaches of shore restoration
developed for the Chesapeake Bay area
Approach 1

Approach 2

Slope of restored shore

10: 1 constant

> 10:1 variable (a)
(in general, no greater than 5:1)

Height of restored shore

0.76 m (2.5 It) above MHW at the
bank face

0.76 m (2.5 It) above MHW at the
bank face

Length of restored shore channelward
from bank face

> 7.6 m (25 ft) variable (y)

7.6m (25ft) constant

Equation

y = 25 It (bIb · 10)
where y = length of restored

where a = slope of restored

a= 25 /(2.5 + (25/ b}]

shore
b = slope of existing
shore•
Comments

' If slope i s 10:1, then b
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shore
b = slope of existing
shore

Generally unacceptable due to:
•Increased cost due to additional
materials required for increased
slope.
•Increased wetlands impact
(shore filling) W.th Increased
stope.

= 10

Adopted approach because:
•Cost not significantly affected by
slope of existing shore.
•Wetland impacts independent of
slope of existing shore.

Source: Garbisch and Garbi sch (1994)

Sh oreline Bank Erosion Control

7/94

F acto r

Rema r ks

VEGETATION FEATURES
Pl:lnt (b:asa l) cover
(Element lOa)

Maximize the percent plant (basal) cover to protect the shoreline
bank from erosion.

Vegetation on u pland areas

Vegetation on the upland ponion of the bank is imponant in
maintaining slope and bank stability. Thome ( 1990) explains that
vegetated banks are more stable than unveg~tated banks because
they are drier and bener drained. Vegetated banks are drier because
(a) the canopy intercepts 13·30% of the precipitation and reevaporates it, thu s preventing it from reaching the soil surface, (b)
the plants reduce soil moisture and lower the "ater table by drawing
water from the soi Is and transpiring it to the atmosphere, and (c) the
roots extract water increasing the capillary fringe, drawing water
from greater depths than in an unvegetated bank . Drier banks are
more stable because the bulk unit weight oft he soil is reduced and
cohesion is increased. Despite this, woody vegetation in panicular
may accelerate bank erosion (See rationale for Element I Oi and
discussion on root structure in this section.).

Rooted vascular a quatic beds
(Element JOe)

When possible, maximize the percent cover of rooted vascular
aquatic beds in the lower shore zone of erosion prone areas to
protect the shoreline bank from erosion.

Plant h eight
(Element I Og)

Plant species which have an average plant height equal to or taller
than the average high water level because taller plants are more
effective at dissipating wave energy (Camfield 1971, Knutson ct. al.
1982).
. .. Vegetation features continue on following page
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Factor

Remarks

Root structure
(F.Iemcnt I Oi)

Plant species which fonn a root mat (e.g., rhizomatous species) to
increase durability of the sediment-root matrix and overall bank
stability. Trees planted on a bank may cause future bank failures.
Keown (1983) maintained that the weight of trees may offset any
advantage provided by root systems. Tree root systems do not
always penetrate to the toe of the bank, so if the toe erodes the
weight of the uee and root mass may cause bank failure. Shoreline
banks characteristically exhibit enhanced erosion around exposed
tree and shrub roots. The roots provide a seepage path for water (a)
in direct contact with the roots (e.g., waves) and (b) from upslope
areas (e.g., groundwater) (Figure 4.4, p. 4- 10). Seep age is that
ponion of the rainfall that infiltrates downward through the
subsurface la}·ers of the soil joining the ground water fl ow. As
seepage occurs, soil panicles at the bank face may be forced loose
and bank erosion may intensify downslope with the combined
mo,·ement of seepage water and loosened soil panicles (Keo wn
1983). The internal strength of the soil is decreased by seepage flow
along tree roots which accelerates the erosion process (USCOE
1981 ). Increased bank erosion has been reponed with reforestation
of floodplain forests which shadt-d out herbaceous ground cover
(Murgarroyd and Ternan 1983). In general, a species with a dense
network of fibrous roots is of more benefit for upland bank ero sion
control than one with a sparse network of Wood) roots (Thome
1990).

Vegeta tion persistence
(Element IOk)

Plant persistent vegetation remains standing during the growing and
non-gro"ing seasons and thus provides more effective hank erosion
control than non-persistent vegetation.
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4.5

Shoreline Bank Erosion Control

Example of Assessment of the
Shoreline Bank Erosion
Control Function
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lf,1RL£f((JREU

PROJECT TITLE:

SHORELINE BANK EROSION CONTROL
DATA SHEETS

Function weighting area (AREA) = The shore. i.e., the vegetated or non-vegetated areas of the wetland located
channetNard of the bank (see Figure A2).
f Ot U$e in

FOf use in
FCI M odel
SELECTION
Of SCORES
FOR ELEMENT
CONDITIONS

ELEt,'ENT

Table A

SELECTED SCORES FOR
ElEMENTS

2 on!y

DIFFERENCE
IN SCORES

(Pl.1nr.e<! . VIAAJ
WAA

Pla nned
WeVand

tf bo!h seores
art' NA record NA

PorcMtaiior erosion·
1.

Sank cnarac:eri$rlcs
1a

W~ tec

COtl!.at: w.th toe of b.a.l'\k
(IH Figure A .1)

••
0

No shorebne bank .
lnfrequen1 w ater contact at toe o f bank,
i e .. no undttOI..Mg of oar..k (e g
con~ac:

Assume NA; 1.0
(SB, WO)"

NA

1.0

0.5

once aMua1y or len ).

Qca.s::On• Jwater c:ontact at toe o!
bank (e 9 . eonrad e>."'.ce a month).

07

d . Moderate wa!er contact at toe of bank
{modera!e unoderwrtL,g of bank).

0. 5

e

0.1

G

F'r~utnt

wattr contact at toe of ban%

1.0

(+)

(se-·,ere undercvtM·g o! ban.lc)

..
NOTE. If tn« seore for e·e~m 1 = NA (n.o SJ')Ortl n.t bank) the: e is no pcttn~J foe j:rOvxf"'"9 tht sho re!ine ban.\: e r0$10n eon.trol
fur.:t.or.. ttlertfo: e the Shottt.ne B1M Eroi 'On Control FCI ts not appheable {NA) Cctnr.nue onry H score • NA.

............................................................................,_,_.,_................................- ................... ,.,,. ................................................._______....................,.._.................._
S ite svi!.JtJM y lor {)Ja.nned ''"''~~rl'nd
{elemems 2 MJd 14B) :

2.

Fet:n

IS B)

As.sume NA • 1.0

(Fttc:l'l • m a:ximcmdistance cwtrwh;ch wind can
biO'N, un·mpeded. aerO$$ open water to generate
waves)

a

< I 6 km (1 m:Jo)

1.0

o.

> 1.6 km (1 mile)

0.1

T.O

1.0

Oenolts tu~'>(•J to whiCh olemen: a ;>pi~>. SB = Shoreline S.nt EroSJOO Controt SS • Sed men: St•bii•U bOn; WQ • Water
<l'" a!oty, Wl = VlildEfe; FT • Fos.~ (T'Ida Q; FS • F11h (SitaamiRNtr) . FP • FISh (P"n<!/l.ako); and UH • Un~quenon/Herrt•;e
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Bank Absent
Cond~ion A • No Shorelino Bank

Co nd~ion A

Bank Present
Cond~ion

Bank

Cond~ion

E

Cond~ion

B

r.,.. of Bank

Example

B • Infrequent water contact at toe of

bank, i.e., no undercutting of bank
(e.g., contact once annually or less).
Coo<Mion C • Occasional walor oonlacl at 100 of
bank (e.g., contact onee a monlh).
Condrtion 0 • Moderato wa:tor contact at toe of
bank (moderate uodercuttlng ol
bank).
Cond~ion E • Frequent water contact a! toe of
bank (severe undercuning of bank).

= Tidal System

Bank

E ·MHW

Cond~ion B • Mean High Water (MHW) below loa
of bank
Condition C • Moan High Water Spring (MHWS)
Cooditi on 0 • MHW at toe ol bank
Condition E • MHW above too of bank

Toe of Bank

Figure A 1.
Water conta-ct 'Nith toe of bank { elemen~ 1a)
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SELECTION
OF SCORES
FOR ELEMENT
CONDm ONS

ELEMENT

14.

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES

(Planned - WM)
Plannod

WM

We ~and

If b«h $COlO$
areNA, record NA

Slope
141

StHpness of ex:i$ting sMre

Assume NA • 1 0

(SB}

(Shore % vegetated or non-veg~ta ted
s ut>wato located cnannelwan:l of tho ba n~;
Soe Fi gure A .2)

•b .

Shore gradual (e.g . alope < 10:1).
Shore steep (e.g., alope > 10:1)

1.0
0.1

NA

1.0

1.0-1/li

If c:oMition b. then reco"ll slope:

_____ ·- ·····-·--····--·------·· ··--·---····- ---···

.................____.,_______.., .•..._,,,,.

··-·

-·--··..·----

----------

NOTE· For p'anned weuanO O:'I'Y. If score for eJements 2 and/or t 4a is 0 1. then th-e site '' UNSUITABLE The snoreknt Bank
Eros:on Conllol FCI,.i l be low. Continue ,.ilh da~ sheet lor U>e planned ..-.tland, only Hscor!' for both ek!mena • 0.1

------- -------- --- - - Shotttl.j,. ,. s:rocture s/OlJ!.t~cle.s:
AuumeNA = 10

(SBJ

NA
NA

a.

No s horcbne $ltud uret present

b.

Strueture./obstade present Shore ercttOn

e

Sttvaurelobstade prHenl Moderate &hOfe

0.5

d.

problem present
Strueturo/obsto:!e p re~nt Substantial

0. 1

rr.A~mat
tro s•~n

1/li
(J)

1/li
(J)

shore e re'Ston c roblem pr1unt
tf struett.~ telobsra~ presenl chiC'<. type{s)

Sllucture/Obl tlcle

WAA

Pion nod
Weda nd

Bulkr.u d
Rubole
Rip:ap

Reve!f'nen:s (e.g .. sto~.
eor.ae:t, gab:On)
Breakwater
Grclns
Beach fi ll

8.-id;t ""''
Boat doe-c
Fal!en trtts
Debris
Po:e nt111tor moving ice dlunks
O!her - - - - - -
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SHORELINE
BANK

I
I

~ lOWER SHORE ZONE

.:---- UPPER SHORE ZONE

1

'----..j

_...-lOWER l iMIT FOR EMERCENTS

C.n be •plar.d
or v.·e:Jar.d

r,:,EES. S.io!RUBS.
OR HE~SACEOUS

TREES. s;;Ruas.

OR EMERCENTS

AOOTEO VASCUI.AR AQUATIC BED
Shoreline B.ank:

Steep iiK"ending $}ope of land of 1ny he;ght raised above the adjacent shore that c.an
e:rperSenee unde-rwtting if it is In contad with water.

Shore:

Vegetated or ()On-vegetated

Upper Shore Zone:

Vegetated or non-vegetated portion of t.ne shOre iOeated between the binl< ind the
po1entiallo'Ner 6m."1 of emergent or woody vegetation as dleta t~ by water depth or tide
level.

Lower Shore Zone:

$\lb:st~te

located ch.annetward of~ bank..

Ves;etated or non~vegetated poi1,)Qn of the Jhore located dlannetN-ard of the po~tnbal

lower llmlt of eme'9&"1 or woody vegetation.
Entire WeU.and:

Jnetudes wetland areas la.ndward of the bank, the bank. the uP9er s.hore zone, and the
5ower shore zone.

Exam les: Aerial View of Wetlands
A

BANK

EMERGENT UMlT

B

BANK

EMERGENT UI/JT

I

UPLAND

!UPPER SHORE'
I

lOWER SHORE

D

% COV£R

lOWER SHORE

UPLAND

U ~PERSKCRE

lOWER SHORE

Figure A 2 .

Definitions of sho1eline bank. shore. upper shore zone. lower shore zon e. and entire wetland (element 10)
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
INSCOR~S

(Pionnell • YIAA)
WAA

P1•nntd
W etland

If bo~h scorn
ere NA, reeord NA

PhySJCII snfl111nceS on n;te ol em!ion (elements '2. 49,
5D. 6. 7o. 8•. 9a. •nd 14b):

2.

Fetel> (element a 'ready • eorod above)

4.

OtSturnanee
4 1.

o~sturbanc:e

Assume NA • 1.0

(SB. SS. FT,
FS, FP)

at s..'te

(Sedment Sta!>lliza!ion)
(Do not•ndude observa·b om or debns)

a.

No or rNnima.l d'istuft)i nce.

b

Po:tnba1•or periodic disturbanu

NA
NA

Qrts.ent b~ p.:-eve r.ta·~ye acuon ta~en

<• g . 111staCataon of er.cJO$ure fence1
(Of

tflrt

he!"bivorts andlc.~ human

~)

<!iJiu~•noe) .QR~recently dlstu tlled, soils s~ntly

tf!A
(J)

tflrt

stabi"a.ed w.th mulcll. see-cu.ng. o:
planting.

e

d

Moderate d,.tu~a nce (e.g.•
disturbance of sed ~T..e nts only in
portion of site, infrequent graztng by

walerf0',..1).
Eviden-:a of substan:Zal periOdiC

05

01

dl'Sluf't)ance w hich makes substrJ!t
unst.a~le {e g.. muskrat eatout.s.
over;razin; by wat~rf~. eatUe
grazil\g and 1ta::-.;>ln9 nulno a:bvtty.

human ac:tivi:y sue.~ a$ the use of cf"·
roa2 vehides. v.--etlana til~ . rtlled.
b;ged, dea ~..art or exc:aVJtrj and r.ct
sta~ l!Zed by sH-"'
....ng o: pli;n:Mllj;)

s

Su1ace rvno:tf from ups10~ areas (up!.and andlor

wat'ar.d
5a

mme~ ~~~e tt

adJacent to s1:e)

•

Surface run ott from upslope attn no:

Assume NA • 1.0

(SB)

Surface runoff from upslope areas (ban.l<
eroston)
NA

an apparent contributor to bank eros.ion
a! srta (e.g., No or mirumal evidence of
surface erosion in upland areas.
unstal>ihzed guUies absent) .
Surface runeff contn~"tion to bank.

•·il··

b

NA

erosion min.imal due to prese-.nce of
etfectrve mf'ttation a.nd drainage

controls '" a d; a~nt upslope' attas
(e g , surface n.onoff through wetr.nd

e

conveyed by stabi&ed gll!lies; upslope
surface e<aol<> filed).
Sulfate run~ff trom upslope arns

d

Su rface runoff from upslope areas

tf!A

IIA

~)

(J)

tf!A

05

eatJse-s moderate bank erosion

0I

causes substantial bank e-ros.M>n
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SELECTION
OF SCORES
FOR ELEMENT
CONOmONS

ELEMENT

6

Exposure to wave$ from heavy boat traffiC
3

b

No or minimal boat traff~ present.
WI!IJnd proiected from boat traffic by land

c.

7

d

•

modera:e boat uau-:c.
Wetland erposed :o wn•u caused by
~avy ooat tra"".e

Water level flvttuatJon

•b
c

Tidal we:'or><l
N o fluctuating water lev! l
Fh:etvating wate: level causing no or
modera~e

d

AsJume NA c 1.0

NA

NA

tf/A

tf/A

(a)

(a)

tf/A

05
0I

Assume NA : 1 0

ISB,SS,WO)
NA
NA

NA

eros1?n.

Ffud:vJtto n occa si~ na l1y drastic

0I

caus,ng sever erosion and.'or
preventing veset.ation estabhsh.ment
(e g , perto:He re1ease from upstream
..mpoundl"nt!'l~.

!I'll

#A

(a)

(a)

#II

reservo r d·awdo-.... n)

S•nl.gr!

a.

9.

II bo:~ scor~s

are NA record NA

Htd,openod
7a

a

P!aMed
WeCand

DIFFERENCE
IN SCORES
(PIJ Med • WM)

NA

wt. bar. penin$uta. cove).

Wetland protedid from boat tnlff>C by
str\ldure (e.g .. jetty. riprap)
Wetland expesed to wave.s a used by

WAA

)SB)

form that •n~ ercepts waves (e.g .• island,
de~a.

SEI..ECTEO SCORES FOR
ELEMENTS

Ho-.Jrs cf d re.;t Sl.!nbgl't t'Uoe.r; hoJ1 shore
(ie dayl(jt'.t nours >A--Uio~ s.haC:e.)

AswmeNA•1

(SB)

a

Htu·s cf sunlight .suffi:H!'"'i to:
ve;tti'.JO"'' (e 9 . > 5 nrs pet day)

NA

b

Sun! ;h! .a~ e ~ u a te (e.g . 3 • 5 h.rs>'day)

c

Sun I·- ~! .nsuff•~nt {e.g .. < 3 hrstday)

0.$
0I

#A

#I.

o

/1',4

Sv!)ttJIIt

9•

a
b

Shoreline is stable w.tl'\ and!o.r without
vegelaben
Sr.ortli.ne is unsta~:e Substrate
suu~ le

NA
NA

for v~e~ ~ e$tabt:shment

(e 9 . ~""'orr;,., grain matenala)

c

Shor~w

;s unstable S..Miraie

ur.sur.Jb!e lor ~etabOft establishment
(e g . g ra-.l, co~~le}
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Assume NA = 1 0

)SB)

SuJtabll,ty for vegetation estab!i$hment

0 .1

tf/11

#II

(!)

(a)

tf/A

Shorelin e Bank Erosion Control

7/94

SELECTION
OF SCORES
FOR ELEMENT
CONDffiONS

ELEMENT

1• .

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Weiland

DIFFERENCE
I N SCORES
(Planned • WAA)

If both Jeorts
ara NA reeocd NA

S!ope
14b

Steepneu of planned wetland shore
(See Figure A .2)

••

Snore gt~dual (e g., slope< 5' 1).
b. Shoro•teep (e.g .• slOpe> 5' 1)

Ass!Jme NA a 1.0

(SB)

NA
0.1

NA

H c.ond010n b , then roOOid slope.

-

--······-·-···········--··--·

........-...

--- . ·----·...··-·-·-- -

#1'1

#11

---- _______..__

.....

vesetar:on innu,nces on tilt rate of erosiOfJ (Q/omonts
tO•. tO., tOg. fOr. ond !Ok):

HI

-

Vegetat-.on eh~r~c:en.slies during g rowing
s eason (No:e dt'!e:enees in defm:tOns

tor upper

shJre zon.. lo-A't r aJ-.ore zorl-!!. and enbre
w;tland SH Figure A. 2).

Perunt ptant (basal) cover '" upper shore
zone (Consider onty those pans of

10 a

(SD)

V~llll fOn WhiCh have conta" whl\ WJltt
flow Sao Figure A.3).

••

Cover > 75%.

D.

Co-.er 51.75%.

c

Cover 2~ . SO%.

10
07
03

d

Cover< 25~A

0.1

10.. Percent cover of rooted va$CUtar aqu01be
bed's In lower shore zone wMch Is su!>;ed
to bottom erosiOn.

a

No lo'ft-er shore zone (e g • no open

1.0

1.0

(.)

(.)

(SB)

0
AsiYI'M NA c 1.0

NA

Wlttr)
D

LC'At r shoe• zen• r.o: s u~iKt to
bottom eros1011 (e.g .. no evode n~ ol

e.

Cover> 75%.

securi~ .

#A

f e., no wave ripp!-es)
1.0

d.

Cover 51 • 75%.

0.7

,

Covor 2 5 • SO%.

0.5
0.1

e.

lOg

w.

Cover< 25%

~nr 1\e-;t-t in

•.
b.

upper shore zoM.

(JJ

#A
(J)

#A

1.0

f .O

0

(SBJ

Average pta.n: Might eqy al to 01 tatler
lhan average high water 5evel.

1.0

lnttrmediJ tl condition, I.e .,

0.8

appro•imately equal pcoportlons of

p!ants equal to or tatter -AND- pl1nts

c.

$h-Orter than average high water level
Aver•;• pLant ,...e);ht shorter than
a-veragt n9h wa~!f ~eJ.

05

d

Vegetauo., a bunt

01
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VIEW FROM LEVEL OF
AVERAGE HIGH WATER

ME:AN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 10a, l Ob, or 10d)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 1Oc)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

Figure A3
P"rcen: plant cover (eleme nts lOa. lOb. 10c. and Hld)
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SELECTION
OF SCORES
FOR ELEMENT
CONOtTIONS

ELEMENT

10i

Root str"Ueture in upper ah-o... zone.

SElECTED SCORES FOR
ELEMENTS

WAA

P"nntd

DIFFERENCE
I N SCORES
(Planned • WAA)

WeUand

If boC/1 seo<es
are NA record NA

M

0.8

(+/

0.8

0.8

0

(SB!

W ellond predominanUy vegetated by:
~.

H ertlaceous spec.es that form a root
mat (e.g .. rhizome propagating

b

lntnnecllo:e cond.tion

c.

~rbaceous spea.s :hat do not fom> a

1.0

species)

0.8
05

root mal (bull> (PeNandm virgfn!c.oj.
tubet (Sagittari" latifolis}. o r bunch

(C.,.x SI>P·I s peeoes)
d. Woody s pews

•

V egetanon Jbst tlt BeXM:ground
system absent or dead.

roo~

05
01

tOk. VegetatiOn pel'$i.sttnee in upper thore

(SBJ

zone
Oo.mfnant p-lant covet.

•b.

P e rsistent vegetation

1.0

Ap~ ro.l..irnate'Y &qua1 pr:porticns cf

08

peru!ent ai'Kf n~rsiste"tt
vtQetabon

e.

N on -pc rs~st e n t

vtgetation.

d. Vegetation absent

0.5
0.1
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Chapter 5.

5.1

Defini tion

The Sediment Stabilization FCI provides a relative
measure of the wetland's capacity to stabilize and
retain prev iously deposited sediments. While
closel v related. this function is distinguished from
the w~tland's capacity to promote s~dimentation
(i.e., the process of depositing and retaining suspended maner) which is addressed under the Water
Quality function.
The natural process of marsh development whereby
sediments are deposited and mudnats are fomted
and stabilized through colonization of vascular
plants is a commonly observed and stud ied phenomenon (e.g., White 1989). The capacity to stabi lize
sediments and to accrcte venically and laterally
O\'er the long term is best illustrated in Redfield 's
( 19i2) model or description of the Barnstable Marsh
development. The Redfield model provides an
explanation on how high latitude tidal marshes
responded to sea level rise over the past 4,000 years
through sediment accretion and peat accumulation.
While the Redfield model is useful for explaining
the Sediment Stabilization function, long-term
wetland stability is not addressed in EPW because
it is a complicated issue which cannot be assessed
without a detailed study. An assessment of longtemt stability in coastal marshes, for example, might
require a determination on several processes including sediment accretion, coastal submergence caused
by rising sea level and marsh surface subsidence,
and terrigenous sediment input from river systems
(Mitsch and Gosselink 1986, Stevenson et al. 1988).
The function weighting area (AREA) for the Sediment Stabilization is the entire wetland, which
includes wetland areas landward of the bank, the

Sediment Stabilization

bank, the upper shore zone, and the lower shore
zone.

5.2

Explanation of the Model

Seven elements are used to assess the Sediment
Stabilization function. These elements contribute to
four components which deftne the Sediment Stabili·
zation FCJ (see Figure 5.1, p. S-2).
' Jlte Sediment Stabilization FCI is a product of two
components: Disturbance Factors and Wetland
Characteristics. Disturbance Factors identifies those
elements, besides the general wetland characteristics, which can have a profound affect on the stabili7.ation and retention of sedimentS in a wetland. In
most situations, the Disturbance Factors component
will be considered not applicable (NA) and will not
be used in the calculation of the FCI. The Disturbance Factors component wi ll be factored into the
FCI only when conditions may be too severe to
establish a planned wetland or to maintain sediment
stability in an existing wetland.
The Wetland Characteristics component is defined
by two other components: Vegetation Characteris·
t ics and Slope Stability. The Vegetation Characteristics component is described by four vegetation
characteristics. The amount of protection provided
by cover is described by Plant (basal) co,•er and
uaj liucr OJid debris. The relat ive importance of
Root srructure and Vegetation persistence depends
on the amount of available plant (basal) cover.
Therefore, the contribution of these two elements is
weighted by the score (i.e., a relative score for
percent c.o ver on a 0 to 1.0 scale) for Plant (basal)
cover. The inclusion of Element I Oc recognizes the
imponance of leaf liner and debris in providing
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gro und co\'er for those areas not protected by live
vegetation. Element I Oc is therefore multiplied by
" I - I Ob", the amount of available ground area no t
covered by plant (basal) col'er. The score for this
component is calculated using the following Equation 7:
Vegetation
10b (10/· 10/) . 10c (1 - 10b)
CharacteristiC£ •
2

(7)
The Slope Stability component is described by one
element which indicates whether o r not the wetland
slope. regardless o f the vegetation characteristics,
has the potential to be stable. A determination of
slope st.1bility could depend upon one o r Sel'cral
factors (e.g., topographic feal\lrcs, substrate composition, wave climate) and lhus musr be evaluated on
a case by case basis. It is assumed that if the slope
is unstable, the wetland will be relatively ineffective
for sediment stabilization. particularly over the Ions
te rm .

5.3

Rationale and Assumptions

ELEMENT 4a. DISTURBANCE AT SITE
(Sediment Stabilization)
Djrectjons: Determine if there is disturbance at the
(e.g .. grazing by herbivores, human acti vity
which disrupts sediments) by field observations
and/or local inquiry. Do not eonsider observations
of debris as evidence of disl\lrbanec. If sire is
subject to disturbance, note if (a) the disturbance is
minimal, moderate, or substantial and (b) if any
act ions have been taken to minimi7.e the potential
for erosion (e.g., installation of exclosure fences,
mulching. seeding, planting).
~ ite

Rnrionale and assumptions: Animal or human
ac ti vities can cause extensive and long-term instability in a wetland. Refer to Element 4a rationale for
Sho reline Bank Erosion Control function which is

also applicable to the Sediment Stabilization function.

l.n the assessment procedure, this element is considered not applicable if disturbance at the site is
absent or minimal (condition "a") or if measures
have been taken to pre,•cnt erosion (condition " b").
Element 4a is factored into the Sediment Stabilization FC! only when there is evidence of moderate
(eondition "c") or substantial (eondition "d") disturbance which might disrupt sediments in an existing
wetland or threaten the successful establishment o f
a plan.ned wetland.

ELEMENT 7a. WATER LEVEL
FLUCTUA T!ON
Directions: (not applicable to tida l wetlands)
Determine if water fluctuation is occasionally
drastic causing severe eros ion and/or preventing
vegetation establishment. Topographic maps should
be examined to note presence of impoundments or
other potential sources of ra pid \\3tcr release or
dra\\dO" n. Appropriate information may also be
obtained by field obser\'ations (evidence o f water
level fluctuations) and/or by local inquiry.
RaJjnnale and assumptjons: Drastic rapid water
level fluctuations from a natural flood event, rapid
release of water from an upstream impoundment. or
an impoundment drawdown, etc .. can cause severe
erosion in a wetland. When fluctuations are periodic
they may also prevent the establishment of vegetation, thereby substantially impairing the wetland's
capacity to stabilize and retain sediments.
There are situations when drastic water level fluctuations do not cause erosion, but instead arc used as
a management practice to correct an erosion problem. For example, Lehto and Murphy (1989) described how the Soil Conservation Service intentionally pumped water our of a SC\'crcly eroded 541 ha diked marsh in Lou isiana to expose the so il
surface, and to initiate gcm1ination of emergent
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species and revegetation of the marsh. For this
reason, Element 73 distinguishes those water level
fluctuations which cause no or moderate erosion
(condition •·c") from fluctuations which cause
severe erosion (condition "d"). For further discus·
sion refer to Element 7a rationale for Shoreline
Bank Erosion Control function which is also applicable to the Sediment Stabilization function.
In the assessment procedure, this element is considered not applicable if the wetland is tidal (condition
"a'"). if there is no fluctuating water level (condit ion
''b'"). or if the fluctuating water level causes no or
moderate erosion (condition "c"). Element 7a is
factored into the Sediment Stabiliz.1tion f'CI only
when the water level fluctuation can potentially
disrupt sediments in an existing wetland or threaten
the successful establishment of a planned wetland.
i.e., "hen fluctuation is occasionally d~tic causing
severe erosion and/or pre,·enting vegetation establi shment (condition "d'').

ELEMENT10b.PLANT(BASA L)COVER
(Entire Wetland)

Dirnrions: Oetemtinc by visual estimate the
pcrcenl plan! (basal ) cover during the growing
season for ihe entire we1 land area (Figure A.3, p.
t\ 17). lnclurle rooted vascular aqualic beds in
es1imate. Consider only those parts of1he vegetation
which have comact with "ater flO\\.
Rationale a11d assumptions: Sediments are Slabilized by the ability of we1land plams to bind !he
substrale. reduce erosive factors (e.g.• wave and
currem energy), and control water infiltration ralcs.
Refer to rationale for Elements I Oa and IOe under
the Shoreline Bank Erosion Control func1ion for
discussion on substrale binding, the reduc1ion of
erosive fac1ors. and bank stability which is also
applicable 10 the Sediment Stabilization funclion.
In !he assessmem procedure. Element lOb is always
factored into the Sedimem Stabi lization FCI be-

cause the range from a high percent cover (cond ilion "a") to a low percent cover (condilion "d")
represents all the possible degrees of proleclion
provided by vegetative cover. The higheSI percenl
cover (condition "a") would have the greatest
potential 1o provide sediment stabilization. Decreased cover is accompanied by a lower potemial.
therefore the lower percent cover ranges are assigned relati\'efy lower scores.

ELEMENT 10c. LEAF LITIER and
DEBRIS COVER

Directions: Determine by visual estimale the
percent cover provided by leaf liner and debris l!ll
groynd surface area• not coverrd bv ljve vc~ctatjon
during Jhe growine sqson. Consider emire " clland
and inc lude submerged surfaces.
Rarionale and a.ss umptio11s: Weiland plant leaf
liner and debris provide sediment slabiliullion by
covering the subslralc and thus insuring that sediments which have been previous ly deposiled are
retained. This clcmcnl is one of four vegetation
elements used 10 describe the relalive capacity of
the wetland to provide sediment stabili1.ation by
absorbing the erosive energy of rainfall impac1.
comroll ing infiltration, and reducing sheetwash.
Both lhe veget.'ltion and liner cover are importanl
for soil infilua1ion (and sediment stabilizalion)
because they protect soil from packing by raindrops
and provide organic maner for binding soil particles
together in open aggrega1cs, creating large soil
interstitial spaces and facilitating infiltration (Dunne
and Leopold 1978).
Leaf liner and debris are important to maintai ning
sediment stability, particularly in we1lands which
undergo dramatic seasonal changes in herbaceous
ground co,•er. In many sirua1ions, leafl iuer provides
an alternative CO\'er during monlhs when nonpersistent herbaceous ground cover is absent.
Depending upon local condition~ and species specilic decomposition ra1es, leaf liner may also pro-
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vide valuable cover throughout the growing season.
The value of leaf liner and debris is illustrated in the
application of litter (or mulch) treatment for soil
erosion protection. Similar to the function served by
leaf liner, the purpose of mulch treatments is to
absorb erosive energy of rainfall impact (the primary mechanism for soil detachment) and to reduce
sheetwash (the primary agent of transport)(Buxton
and Caruccio 1979). A review of several studi~s has
shown the practice of mulching to be the most
efficient method of reducing soil erosion and in·
creasing infiltration (Dunne and Leopold 1978).
The importance of plant canopy cover (i .e.. aerial
parts of vegetation above the line of contact with
water flow (Figure t\.3, p. A 17) for energy dissipation of rainfall impact is acknowledged, but for
simplification it has been assumed that the distribu·
tion of leaf liner will reflect and represent the
contribution of plant aerial cover to this function.
Jn the assessment procedure, Element IOc is al"a,·s
factored into the Sediment Stabilization FCI ~
cause the conditions describe all the possible degrees oi sediment stabilization provided by leaf
litter and debris cover. When ground surface areas
are almost entirely covered by live vegetation (cover
of live vegetation > 75%; condition "a"), a high
dcgrc< of sediment stabilization is already bcine
pro\ idcd wilhoulthe leaflitrer and debris: therefor:.
this condition is assigned a high score. When live
vegetation cover is insufficient, leaving exposed
ground surface area, then lea flitter and debris plays
a more imponant role in sediment stabilization. The
highest percent cover ofleaf litter and debris (condition "b") would have the greatest potent ial to provide sediment stabilization. Decreased cover is
accompanied by a lower potential, therefore the
lower percent cover ranges are assigned relatively
lower scores. In the equation used to calculate the
Vegetation Characteristics component, leaf lilll!r
and debris is wcighlcd by the percent available
ground surface area not cover by live vegetation
(i.e., I - I Ob) because the amount of available cover
detennines the relative importance ofleaf litter and
debri.s (i .e.• the presence of 90% leaf litrcr and
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debris in a wetland with predominantly unvcgetatcd
ground surface area will be more important to
sediment stabilization than 90% cover in a wetland
already protected by a high percent cover of live
vegetation).

ELEMENT 10j. ROOT STRUCTURE
(Entire wetland)

Directions: Determine if ,·egetation and/or a
belowground root system are present in the entire
wetland area during the growing season . l f prcscnt,
note the predominant root structure in the wetland
by (a) examining the plant groMh forms (e.g., Is the
wetland dominated by annuals or bunchgrasses, sod·
forming grasses, or rooted vascular aquatic beds?)
or (b) by minimal sampling of belowground
hio rnass (e.g., one or two small cores or simple
extraction of ind ividual plants).
RaJionale and assumptions: Vegetation root
Structure plays an important role in reducing sediment stabilization by increasing durabiliry of the
sediment-root matrix (Dean 1979) and by control·
ling water infiltration rates (Dadkhah and Gifford
1980). Refer to Element IOi rationale under Shore·
line Bank Erosion Control function for discussion
on the sediment root matrix wh ich is also applicable
to the Sedimenl Stabilization function.
The importan ce o f root structure in providing
sediment stabilization was demonstrated through a
comparison of soil loss from various land uses
(Dunne and Leopold 1978). The greatest erosion
and soil loss is usually associated with bare fallow
lands and other exposed soils such as road cuts and
building sites. In general, ranges and pastureland
have relatively lower erosion rates than lands with
extensive periodic disruption of the root structure
(e.g., tilled croplands). The role of growth fonn and
associated root structure was demonstrated in the
results of a study by Dadkhah and Gifford ( 1980) on
the influence of vegetation, rock cover, and trampling on infiltration rates and sediment production
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from loam soil. The comparison of two gr0\\1h
forms of grass revealed that sod-forming grass (a
continuous distribution) infi ltrated sl ightly, though
significant ly more water than bunchgrass (d iscrete
distribution). Thus, the grass that formed a "root
mal," th~ sod-form ing grass, is better at providing
sediment stabi lization. Weber and lves ( 1978) noted
that vegetation canopy and root systems provide the
most efficient means for reducing erosion and
restoring damaged tundra.
In the assessment procedure, Element IOj is always
factored into the Sediment Stabilization FCI because the conditions describe the possible range of
stabiliLltion which c.an be provided by different root
structures. llerbaceous specie.s that form a root mat
are considered to provide the best sediment stabili·
zation (condition "a''). Woody species or rooted
aquatic vascular beds (condi1ion "d") or herbaceous
s pecies that do not form a root mat (condition "c'')
arc effective. but not as effective for sediment
stabili7.ation: therefore, these conditions have been
assigned a moderate score (i.e., 0.5). Those wetlands
with ncar eqtoal proponions of root mat forming and
non-root mat forming species are considered as an
intermed iate condition (condition uc"). A wetland is
considered least effccti,·e at sediment stabiliLltion
when vegeunion is absent and the below ground root
S) stem is absent or dead (condition "e"). In the
equation used to calculate the Vegetation Charac!cr·
istics component. Root srrucrure is weighted by
Plam (IJOJa/) co,·er(IOb x IOj) because basal cover
dictates the overall capacity of the wetland to bind
sediments (i.e., a wetland with 90% coverage of
plants with fibrous root systems wi ll be much more
effective in binding sediments than a wetland with
only I0% cover).

ELEMENT 101. VEGETATION
PERSISTENCE (Enti re wetland)

Direcrions: Determine if vegetation is present in
the entire wetland area during the growing season.
If present, note if the vegetat ion is predominantly

persistent, predominantly non-persistent, or if there
are approximately equal proponions of persistent
and non-persistent vegetation. Persisrem vegerarinn
is defined as vegetation (woody or herbaceous) that
normally remains standing a t least until the beginn ing of the next growing season. Non-persistent
vegetation is defined as e mcrgcnl p lants whose
leaves and stems break down at the end of the
growing season so that most above-ground ponions
of the plants are easily transponed by currents,
waves. or ice.
Raiionale and assumplians: Persistent vegetation
will provide more effecth e sediment stabiliLltion
than non-persistent '·ege!ation because it remains
standing during both the growing and non-growing
seasons. Non-persistent vegelation has less of an
opportunity to pro,·ide sediment stabilization be·
cause most of the aboveground ponions are present
only during the growing season.

In the assessment procedure, Element I 01 is always
factored into the Sediment Stabilization FCI be·
cause the conditions describe the possible range of
stabili7_ation which can be provided b}· different
degrees of vegetation persistence. A predominance
of persistent ,·egetation is considered to pro,·ide the
most cffecti,•e sediment stabilization (condition
''a"). Non-persistent vegetation is considered effective, but not as effective for sediment stabilization
(condition "c'"); therefore it has been assigned a
moderate score (i.e., 0.5). Those wetlands with near
equal propon ions or persistent and non-persistenl
vegetation are considered as an intermediate condition (condition "b"). A wetland is considered least
effective at sediment stabi li U~tion when vegetation
is absenl (condition "d"). In the equation used to
calculate the Vegetation Characteristics component,
Vegeration persisrence is weighted by Plant (basal)
cover {IOh" 101) because basal cover dictates the
overall cap3city of the wetland to maintain sediment
stabilization (i.e., a wetland ''ith 90% coverage of
plants ,,;th persiStent vegetation
be much more
effective in binding sediments than a wetland wiih
only I 0% cover).

''ill

Sediment Slabiliz.a tion

7/94

IELEMENT 14c. WETLAND SLOPE
Directions : Determine if wetland slope is stable
with and/or without vegetation. l ook for signs of
slope instabi lity, e.g., evidence of scouring, a net
loss o f shore sediments, development of a shoreline
bank, or gullies. Note that there is no standard slope
wh ich can be used as a guide for determining
stabili~·. A determination of adequate slope depends
upon se"eral factors (e.g., sediment composition,
soi l erosivisi~·. wave climate, and current ve locity)
and must be made based upon loca l site conditions .

5.4

Additional Design
Consid erations

The following sect ion o utlines design considerations, including EPW clements and additional
factors, which are to be considered for the Sediment
Stabi lization function .

Rationale and asl·umptions: In genernl, the steeper
the slope, the more "ulncrable the wetland to erosion and sediment disruption. Garbisch and
Garbisch (1994) recommended a slope of 10:1 for
the construction of marshes d esigned to stabilize
e roding shorel ine banks for the Maryland Chesapeake Bay area . A wetland co nstructed in the
Chesapeake Bay " as found to be unstable, until it
achie"ed a 600: I slope (E. Garbisch, unpublished).
For this reason. no standard for slope should be us..-d
to determine \\Ctland stabilil) unless it has bee n
pro,·cn applicable to local site conditions.
In the assessment procedure, Element 14c is always
factored into the Sediment Stabilization fCI. The
capacii:y of the wetland to maintain ~diment stabil·
it) is considered best when the slope is stable with
and'or without vegttation (condition •·a") or when
the slope is stable and e rosion protection is provided
hy leaf li11er and debris (conditio n "b"). Sediment
stabi li~.ation cannot be maintained if the slope is
unstable (condition "c").
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Factor

Remar ks

PHYSICAL FEATUJU:S
Disturba nce
(Element 4a)

Disturbance, especially herbivory, is a major concern during the
initial establishment of planned wetlands. The recommended
solution is the construction of an exclosure fence at the time of
planting. Exclosure fences have proven effective in excluding geese,
cattle, and nutria (e.g., Webb 1982, Conner and Flynn 1989,
Garbisch and Garbisch 1994).

Upland Ois turbsncc

Detemtine the potential for disturbance in adjacent upland areas and
consider the effect on erosion in the wetland. For exam ple, exc.e s·
sive uampling can dccrea>e infiltration rates (Dadkhah and Gifiord
1980) and increase surface runoff and erosion in the wetland.
Consider tltc use of exclosure fences or other methods tO maximize
the percent plant (basal) cover.

\Vater lc•·c l fluctua tion
(Element 7a)

Drastic water level fluctuations can cause severe erosion and
prevent the establishment of a planned wetland. Determine if the site
is unsuitable due to extreme water level fluctuations.

Wetland slope
(Element 14c)

Design the planned wetland so that it is stable with and/or without
vegetation . There is no standard slope which co.n be used as a guide
for determining stability. A determination of adequate slope depends
upon several factors (e.g., sediment composition. soil erosivisity,
wave climate, and current ve locity) and must be made based upon
local site conditions.
.. .continues on following page

Evaluation for Planned Wetlands

ELEMENT

(4a) Disturbance at site
Disturbance
Factors
(7a) Water level fluctuation

(10b) Plant (basal) cover

Sediment
Stabilization
FCI

------

Vegetat ion
(1 Oc) Leaf l itter and
debris cover - - -- - - - Characteristics

(1 Oj) Root structure
Wetland
Characteristics

(1 01) Vegetation
persi stence

(14c) Wetland s l o p e - - - - -- - -

Slope
Stability

/

Figure 5. 1.
Relationships of elements and components in the Sediment Stabiilz abon FCI model
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Example of cover sheet
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Factor

Remarks

- - - - - --

VEGJ::TATION FEATURES
Plant (basal) cover
(Element lOb)

Maximize the percent plant (basal) cover to protect the wetland
from erosion.

Vegetnl ioo on uplaod areas

Examine vegetation on adjacent upland areas and determine the
need to increase percent cover.
Vegetation in adjacent upland areas is important in maintaining
sediment stabilization in the wetland due to the role it plays in the
process of water infiltration and its effect on sediment erosion.
lnfihration, or the movement of water into the soil, becomes a
concern when the soil can no longer absorb \\8ter (i.e .. rainfall
exceeds infiltration capacity) and the excess rainfall runs quickly
over the ground surface (i .e., runoff) increasing surface erosion
force . Vegetation cover is one of the most important controls of
infihration. If vegetation density is decreased under the same
rainfall regime and soil type, it usually resuhs in a distinct reduction
in infiltration capacity (e.g., Dunne and Leopold 1978, Dadkhah
and Gifford 1980, Thome 1990). As a consequence. the volume of
surface runofT is increased, increasing its capacity to generate
surface erosion. Dadkhah and Gifford (I 980) found that percent
grass cover was the most important factor influencing sediment
production from a loam soil, explaining 40 to 62% of the variation
associated with sediment yield at various trampling percentag~s.
Sediment production decreased exponentially as the percent plant
cover increased, regardless of the degree oftrnmpling.

Leaf litter ami d ebris
( El ement IOc)

If there is a potential erosion problem in t.he wetland or adjacent
uplands, consider using mulch. Materials used as mulch include
straw, hay. leaves, sawdust. wood shavings. paper scraps, and bark
chips. In wetland situations where water flow or fluctuation is
expected, mulch cannot be used below the expected high water mark
because the mulch will Ooat. Mulch can be used in situations where
water flow and/or fluctuation is not expected (e.g .. groundwater
systems where the water table is below the ground surface).

R oot s tructure
(Element I Oj)

Plant species which form a root mat (e.g., rhizomatous) to increase
durability of the sediment-root matrix and overall wetland stability.

Vegetation persistence
(Element 101}

Plant persistent vegetation because it remains standing during the
growing and non-growing seasons, and thus will provide more
effective sediment stabilization.
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_

SEDIMENT STABILIZATION
DATA SHEETS
Funct1on weighting area (AREA): Entire wetland assessment area

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

For us.e in

for use in

FCI Model

Table A2 only

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned- WAA)

WAA

Planne.a
W etl.1no

If both scores
are NA, re:o:d NA

Disturbance factors (elemems 4a and 71J):

•••

~umeNA•I . O

(SB. SS. FT,
FS. FP)'

Disturbance
(Stdlm-ent Stabt'a ation)
(Do not include observation s of debm)
a.

No or minimal disturbance.

NA

0.

Potential for peliodic diSturbance present
but preventative action ta.ken (e.g.,
insta!Lation of exclosure fences for
herbivOi'es and/or human disturbance).

NA

lf/11

OR
If re:ently disturbed, soils sufficiently
s~ab:!iZed

G.

d.

tVI1

lf/11

with mulch. seeding, or p!anting.

Modera;e disturbance (e.g., disturb anee of
sediments on:y in portJon of srte. tnftequent
grazing by waterfowl).

05

Evider.e.e of substantial penochc

0.1

diSturbance wh~ch ma~e s substrate
unstab! ~ (e g . mu skta: eatou:s.
ove;graz ~19

by waterfov.i, can1-e ~ra: mg

and tramp~~; . nutria aetivi!y. human
activity sud; as the us-e of off·road
vehidu ; we:iand tm~. fille<l.logged, clear·
cut o r excavated and not stab1hzed by
seedtn-; or planting).

Denotes funetion(s} to wh~h e lement applie.s: SB =- Shor!fiM Bank Eros.ion Conuol. SS ~ Sediment Stabilization: WO ~ wa:er
Ouotity; Wl • Wi!CL~e: FT • F<$h ( lodaQ: FS Fish (Stream/Rover): FP • Fish (Polld/Lake ); a nd UH UniQuenes$1Her~a9e

=

=
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SELECTION
OF SCORES
FOR ELEI.IENT
CONDITIONS

ELEMENT

7.

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES

(Planned • WAA)
lf/AA

Planned

Wetland

If both SCOles

are NA, reeord NA

HydrOP<Oriod

\'later level fiuctuat.on

7•

•• Tdal v.--etlamf.

b. No fl.odua:ing wate-r tevel

NA
NA

c:. Fluauattr.g water level causing no or

NA

d

rnod,erate erosion.
Fluctuation occasiOnally d1asbc causing
sever erosion and/or preventing
vegetation establrshment (e.g., periodic
re~u se

Asstme NA = 1.0

(SB.SS.IYQ)

#If
(.)

#If
(.)

,41,1

1.0

1.0

0

1.0

1.0

(.)

(.)

0.1

from upstrum ~undment:

reservOir dr.1Ndown).

-

-~-

V~geta :.cn cttaraaetiS!ICS alfoJ-.Cflnt; s«!.;~Mn:
st•!>rl zatr.>n (elemems lOb. tOe, 10) •nd 101}

10

VegetatiOn chiractensbcs during growfng

atason
l Ob

Percen1 plant (basal) eover.1nctudtng roote-d
vucular aquatic beds, In entire wetland.

(SS. WQ)

(Consider onty those parts ot vegatatiotl
whd1 have con:a.a w.th wa:er fkN; See
Figure A. 3)

•

cc...e· .,. 75%

b

Cover 51 . 75 %

10
07

c

Cover 25 • 5014
Cover < 25%

03
0.1

d

10C. Percent cover provide-d by S!af l'!'ter and
debris on g round s urf1c1 areu not

(SS)

covered by live vegetation. (Appt1cab!e to
enUre wetJand Include submerged
surfaee5.)

•

Ground surface a.rt u almost en6re.'y
covered by l;ve v*~bOn (1 e ., cove : of
rwe vtget• bo.."1 l> 75%)

1.0

b

CO'.rer > 75% l!eaf later an-d deDri.s.

c.

Cover 51 • 75%
Cover 25 • SO ~• •
Cover < 2 5%.

1.0
07
0 .3
0 .1

d

e.
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VIEW FROM LEVEL OF
AVERAGE HIGH WATER

AVERAGE

HIG~

WA7E?.

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 10a, 10b, or 10d)

<25%

>75%

Percent Leaf Litter &
Debns Cover
(Element 1Oc)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

F>gwe A 3
Pe<ce~~~ piant cover (elements

1oa

10o ~Oc. and 10d)
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set.EC'TEO SCORES FOR
ElEMENTS

SEL£CTIO"

(PiaiiM<I· WAA)

Of SCORES

ELEMENT

FOR EL£MENT
CONDITIO NS

OIFFERENCS
IN SCORES

WAA

Planned
Wetland

boUltecord
"''"''NA
•reHNA

0.8

(+/

0.8

0

lSSl

10j. Root structure in enttre welland.
(lm:lude rooted voS<>Jiar aquolic beds)
Wollond predominonlly vegetated by:

••

Herbaceout species lhat form a root
mol (e.v •• rhizome propagaling

1.0

5-l)eCillll).

b. ln!ermecliale CMditl<>n.
c. HerbaC6ous ipeeies lhat do not form 1
1001 mot (bulb (/>$It~ virllini041),
t\A>ar (SO{Iill&no lorifo/111). or l>ul>cll
ICirilx l!PP-) opaeiea}.
d . WoMy 1pecies -<>R- rooted oqvatlc
YaiCl.llar beds..
Vegetation absent BelowgrotJI'Id root
s-ystem abw ~t or de.ad.

••

101. Vegetation pet$1Stence in entir• wetland.
(Include rooted vasa.t1ar aquahe beds)

0.8

0.5

0.5

r~;
0.5
0.1

rss. WOJ

Dominant pla11t cover.
PerSistenl vegetation.
••
b. Approximately equal proportiOn$ of
per1iste-nt and

1.0
0.8

0.8

non~parsistent

vegetatiOI'I.

c. Non.pe-rsi&tent vegetation.
d. Vegotation obaenl

---..·- -----·----

0.5
0.1

--------·----- ------- ----·-·- --- ··--·-·---

Tho il>lfl.lfmCfl of st:Jpe "" sodfmoat siMlifizstion
(olei7Hitll 14c}:
U c.. Veg•teted or onveg~ated wetland sJope

(SS. WQJ

(EnUre weUand)

a.

Slope is stable wiUl and/or without
ve-getalion (e.g., a stope which it
adJusted to the wave climate would be
stable even in tha abienoe or
vegetalion).
b. Stope is stable. Erosion protection
provldod by loallllter and debris.
c. Stopo ;s unstabl6 (e.g., an urrvegetated
tlopo wlt~ gullies: evidence ora net lou
of s.t\ore sediments beginning the
developmon( of • bank; oviclenoe or
aeouring~ i.e.. wave ripples..)

5-16

1.0

1.0
0 .1

f.()

1.0

(.)

(.)

0

Sedim ent Stabilization

7/94

i

I..

.

~ ~

.e

§ §
•,

.1i
'-1$"

s;

~

-4-.~

-a

"""1:

"'

..-

~
~

~

-

•

(\
•

I

j

•

¥
()

5
00

~
Oo

~ ~ :
.....;

t:l.

~

5-17

Evaluation for Planned Wetlands

Chapter 6.

6.1

Definition

Wetlands function to influenc.e water qualil) b)
'arious processes including sedimentation. plant
up<ake and release. liner decomposiuon. soil nutrient re:enuon. and microbial a~tivil) The Water
Qualil) FCI pro,ides a relati'c measure of the
\\etland's c:ap3cil} to retain and process dissohed or
particul3te materials to the bene fit of downstream
surface "ater qualil)·. EPW does not addre~ the
Influence of wetlands On groundwater or WlUer
qual it) "1thm the wetland system.
The fate of chemicals released by any of the aforemenuoned proc.esses determines the effect of these
processes on downstream water qualrl) (figure 6.1.
p 6-:!). II tS assumed that any fluxes in chem1cal
concenuauons m a closed "etland. tlut is! "etland
"1th no outlet. "ill remain oo site. Since there 1S no
potent &a I for do" nstream expon. the water qullil)
function IS cons1dered not applicable 10 closed
"etbnd.> (f1gure A.J. p. A. 20. conditions A and B)
Onl) "ellands "1th an outlet are considered for the
"-nter quahl} function because the released exponed
elements "ill have the potential to affect do"n·
strum "aters. Under these conditions. it can be
determined 1f the influence of the wetlands on water
qua hi) IS beneficial or detrimental.
\\ etlands rna) serve as nutrient sinks. sources, or
transformers of chemicals depending upon the
\\etland type. h)drologic conditions, season, or )eai
. ~IIsch and Gosselink 1986).1fa wetland has a net
retention of an element or a form of tbat element
(1 e. anputs an grea1er than outputs), then it is
considered a sial.. A wetland is considered a soure~
1f II e\pons more of an element do-..nstream (i e.,
outputS an greater tban inputs). If a "etland trans·
forms a chemical. but does not change the amount

Water Quality

going into and out of the wetland (input equals
output), tben it is considered to be a t rans fonner.
Over time, a wetbnd rna) pia) different roles.
particularly if there are change1 m the mput content.
outlet features, etc. This change has been demonStraied in some "etlands used for "asle"aler
~ent which inniall) seT\ ed as nutrient sinks
and after ;;everal ) ears reached the1r assimilator)
capacity for certam chemical conStituents (Kadlec
and Kadlec 1979, Kadlec 1985. 198 - b. Brinson
1985; Richardson 1985; Girts and Knight 1989). For
addnional information on the role of "etlands as a
sink. source, or transformer for the vanous geographic regions of the Unned States, refer to Nixon
and Lee (1986).
The task of identifymg a "etland as a source, sink.
or tranSformer cannot be determmed upon cursor)
visual obsel'\'ations. Dttermmmg the fate of drssoh ed and pani::ulate matenals enterin£ a "etbnd
is not simple. The comple"l} of mputS. ;utputS. and
internal cychng of materials is tllustrated m the
mass balance flo"' dilgram de, eloped b~ 1\i>..on and
Lee (1986) (Figure 6 2. p 6-3) Follo"ing this
diagram, materials c:an be stored in se' en storages
(or compamnentS) and now through 28 pathwa)s.
This model could be funher complicated if the
actions of microbes or herbivores were considered.
A generalized description of tnflO"-S. intrac\Ciio£.
and outflows is provided in Figure 6.3. p.

H -

The function "eighting area (AREA) for \\'ater
Qualit) is tbe entire "etland, '-'hich indudes
"ell and areas landward of the bani.. the bani.. the
upper shore zone. and the lo" er shore rone
As a rapid assessment technique. EP\\' is designed
to consider the potential for 0' eraII '-'3ter qualil}
improvemenL h does not require chemical analysis
of collected water samples; therefore, a detailed
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evaltutioo on the fate of spec1fic pollutants cannot
be pro' ided . Conditions considered optimal for the
remo,·al of one pollutant rna) not provide conditions
for the efficient removal of another pollutanL If the
proJect goals and objecth es focus on the removal of
a spec1fic pollutant (e.g., phospborus), then the
elements and Water Qu3l1t) FCI model rna} need to
be mod1fied. Section 6.5 Identifies additional factors
which may be considered in wetland design for a
f'"" nutrients. Any changes in EPW should be based
upon !he current literature

6.2

Major Sediment and Nutrient
Retentio n Processes

The follo" ing sectlon descnbes four maJo r "etland
processes "h1ch rna) mfluence do"-nstream "ater
qu.>li~ These and other processes "ere considered
in the development of the EPW Water Quality FCI
model
I.

edimen tation

Sedi men tation is the process by which paniculates
and associated pollutants are physical!) deposited
on !he "etland soil surface Major factors affecting
sediment transpon and deposition ace ( I) panicle
size, ( ~ ) depth and ,efoc 1~ of current flo ". (3)
"a'e, \\ind. and tidal energ) , (4) salt-fresh water
interactions, (4) flocculation and deflocculation. (5)
impoundment or detention of water, (6) vegetation
and liner co' er. and (7) form of sediment deli,-el)•
(e .g.. seasonal flooding or surface runoft) (Postma
196- . Dunne and leopold 1978, Boto and Patrick
19i9, Gleason et al. 1979, Dadkbah and Gifford
1980, Kao 1980, Phillips 1984, Bmwn and Stark
1989. Johnston 1991). The relative imponance of
each factor depends upon the wetland t)-pe. For
example, !he effect of,eget.ation on sedimentation
rna} be imponant in salt marshes and riparian
"ellands, )et minor in estuarine wetlands (Boto and
Patrick 1979. Cooper et al. 1986).

Sedimem deposltlon. accumulatJOD. and burial is an
important mechams:m of pollutant removal. When
suspended, paniculates often transpon relau~el)'
la.tKe quantities of nutrients, heavy metals. and other
substances. Deposition of !hese suspended sedt·
mears in "edands. "b~ there is little rewori:ing of
the sediments, can result in the permanent remo' al
of most pollutants ( BolO and Patrick 1979).
Wetlands located in an accreting environment will
generall~ retain sediments and associated cont.arni·
nants. Wedands in an erod1ng en\ ironment rna)
temporarily retatn. but are more hkel) to rele35e
sediments and associated contaminantS due to
erosional forces. Reworking of sed1ments may occur
due to several factors including wind induced wave
scour (Senleme)er and Gardiner 1977). wind
resuspension (Carper and Bachman 198-l ), edd)
currents (Keo"n 1983). and diSturbance by antmal
o r human acth it) (Winchester et al. 198:5).

2. Plant Uptake and ReJpase
The phrase - plant up!a.l(e and release - refers to
the process by \\hich pollutants (nutrientS andlor
contaminants) are adsorbed and assimilated into
living plant tissue, and then released with liner
production (Figure 6.2, p. 6-3 - Flow 18) and
dea!h to slouglung root material (Flo" 22). Chern teals rna) be supplied to the plsnt b:r foliar uptake
from surface \\3ter and rain "-3ter (Flows 14 and
15), root uptake from groundwater and near surface
sediments (Flows 8 and 13), and by nitrogen fixation in rhiZDsphere micro flora (Flow 4 ). The bulk of
nutrient uptake comes from near surface sediments
(Kad lec and Kadlec 1979, Bnnson et al. 1984,
Kadlec 1987a). Ho"ever, sign1ficant phosphorus
uptake from the water column has been recorded in
rarely ~tered hypereutrophic waters (Carignan
and Kalff 1980). The eXttnt of plant upra!ce in a
gh en wetland depends upon the assimilative capac.
it) of !he individual plant species and the m~ount of
vegetation biomass produced per untt area.
Wetland vegetation represents a structure used for
the temporal)' storage and cychng of cbemicals
(ftgure 6.2. p. 6-3). The vegetation itself can be
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separated into three storage compartments: aboveground leaves (Storage L), aboveground trunks aod
branches (T), and roots (R). There is a tendency to
equate aboveground biomass with uptake and
retention. Due to the complexity of storages and
numeiYuS flow pathways, it is difficult to detennine
what amount of net annual retet1tio11 can be attributed to wetland plants. It cannot be assumed that
nutrient standing stock (i.e., percent nutrient concentrations for aboveground plant tissue x peak live
biomass) represents net annual uptake and retention
of chemicals. Biomass may expand with nutrient
uptake, but the plants will reach a saturation condition where the release of nutrients to litter decay
offsets any uptake in new growth (Kadlec 1985,
Kadlec and Hammer 1988).

(Wiegert and Evans 1964, Reddy and Patrick 1975,
Polunin 1984, Johnston 1991 ).
Litter fall pattern and decomposition rate are considered to play a dominant role in the removal of
nitrogen (N), phosphorus (P), and heavy metals (van
der Va\k et al. 1979, Simpson et a!. 1983). The
effect of litter decomposition on water quality
depends upon the fate of elements released from
plant litter; elements incorporated in the sediments
(Flow 23) could be beneficial to downstream water
quality, while export to downstream waters (Flow 2)
could be detrimental (Johnston 1991}. While important to the mass balance, this mechanism and its
effect on water quality are difficult to quantifY.

4. Soil Ret~ntioo
The few studies which have attempted to quantify
net annual retention of phosphorus or nitrogen in
plant biomass, report a range of2~54% retention in
herbaceous and 0-56% retention (mean~ 23%) in
woody freshwater wetland vegetation (Johnston
1991 ). 1l1e significance of this retention to down·
stream water quality is not known. While these
numbers may be interesting, the reader is reminded
that plant retention is only one of several removal
mechanisms. For reasons given, EPW focuses more
on the role of plants in water-surface interactions
(e.g., sedimentation and mechanical filtering).

3. Litter Decomposition
Litter constitutes a dynamic storage compartment
(Figure 6.2, p. ~3- Storage D) where dead plant
material breaks down into simpler constituents,
often lD elements themselves, by the prOCI;\SS of
dl;lcomposition. Once leaves have senesced (Flow
18), they enter the litter storage and interact with the
surface water (Flows 2, 24, and 25). As plant litter
decomposes, chemicals may be incorporated into
the sediments (Flow 23) or released into the surface
water as dissolved or suspended particulates {Flow
25). Major factors affecting decomposition rates
include the chemical makeup of the liner, moisture
conditions, temperature, and oxygen availability
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Soil retention refers to the incorporation of dissolved and particulate materials into a wetland's
near-surface or deep sediments (Figure 6.2, p. 6-3:
Storage S and B). Near-surface sediments receive
inputs from nitrogen fixation (Flow 3 ), decaying
roots and litter {Flows 22 and 23), and surface water
(Flow 27). Alternatively, materials may be released
from the sediments via denitrification (Flow 6), root
uptake (Flow 13), and exchange with surface water
(Flow 27).
The accumulation of materials in the soil may vary
substantially from year tD year in response to nutrient changes ot hydrological factors. A water quality
model simulation revealed that annual litter and root
de.:ay controls nutrient concentrations in interstitial
water and thus controls plant growth {Kadlec and
Hammer 1988). The most apparent beneficial
mechanism for water quality is long-term burial in
deep sediments (Flow 211), which is depicted as an
irreversible flow. Based upon a literature review,
Johnston ( 1991) found that the average tumover rate
for phosphorus in freshwater wetlands' near-surface
sediments was 96 years (range 8-225 years), with
an extreme reported upper limit at 5,600 years.
Nitrogen turnover rates were comparable.

Water Quality

7/ 94

6.3

Explanation of the Model

Fourteen elementS are used 10 assess !he Warer
Qual if) funcrion. These elementS contribure 10 six
componentS "hich define the Warer Qualil) FCI
(Figure 6 4. p. ~).
The assessmem begins wilh the eXJlmination of !he
e:..1>1ing Hydrologic conduion (Eiemem 15). It is
assumed !hal !he Warer Quality functton is applicable ooh "hen !here is an ourler 10 convey surface
water released from the we!land downstream.
Therefore. !he Warer Quah!) FCI "ill be considered
not applicabl~ fX4J for closed "ellaods (Figure
.\ 4, p A ~0 "edands '-"llh no ourlel as descnbed
b~ condilions A and B).
The\\ ater Quahl) FCI IS a pmduct oirwo componentS. \\ e1land Condnion and Water Conra::t. It IS
assumed !hal the exrenl of warer contact and the
Y.etland cond1110n are major componentS affecung
"elland proc~. The \\'e1land Cond1Uoo componem considers facrors "hich rna) reduce !he poten·
ual pollutant removal efficiency (e g., limiting
factors such as disturbance) and general \\ttland
surface ch:!ncterutics (e.g . substrate-slope.' egeulton co•er) Y.hich influence y,ater-surface internelion~ Equall) importanr to !he Water Quahry
funcrion is !he Water Contact component which is
de.cribed b} basic aspectS of wetland hydrolog}
For lh1s component. it is assumed !hat the greater
the t'ontact surface available per unit volume of
"ater, the greater the opportunity to benefit water
qu.thl) b} processes assoc1ated "i!h v.ater-surface
interaction.

The Weiland Condirion component is described b~
other components: Limiting Factors and
\\.e!la.nd Characteristics The Ltmllmg Factors
componen1 considers those elements" hich may ac1
separate!) or m combina1ion 10 limil the pot;ntial
for "a:e: quail!} tmpro•ement. In mos1 siruarions.
lhe l1m1ting Fac1ors component "'Ill be considered
no1 applicable (NA) and "ill no1 be used in the
calculation of lhe FCI. The only time limi1ing
Faclors "ill be faclOt'ed into the FCI is "hen one or

more of the contributing elemenl condiuons could
substantia l!) reduce the v.e!.land's capacit} 10
1m prove waler qualil) (e.g.. there is e• idence of
substanlial periodic disturbance from dumpmg
debris or liner).
The Weiland Characterisltcs component is defined
by 1\vo olher componentS: Substra!e-Siope Characlenstics and Vegew ioo CbaracleriSlics. The
Subs:rate·Siope component is described b) physical
fac1ors. other than vegetanon charac1erisrics. lhal
influence processes assoc1a1ed "ilh .-aler-surface
inleraction Three elemeniS are used lo describe
"elland substrale subilit} at !he bank face and
"t!hin lhe "elland proper. h is assumed th3t a
\\ctland's O\ erall capa.c il) 10 impro'e v.aler qua hi)
w1ll be reduced if the substrate is unsmble. The
mst.abilil). 1f se•·ere. rna) make the wetland a
sed1men1 source
The Vegem1ion Charac1eristics component is descnbed b} 1hree plan! charncteristics h tS difficull
10 make general a.ssumpuons about !he contributton
of •egetalion 10 water qualil) b) some processes
(e g.. plan! upuke and release. dec~mposition). The
Vegetation CharncteristiCS componenl is mcluded to
recognize the Importance of •egeta!IOO 10 \\ater·
surface imeraction proce~es. such as sed1mema1ion
and mechanical filtering. h is assumed lhat gre.ater
•egewion CO\er "iJJ promo1e th~ proc=es The
rna n elemenl an this componenl is Planr fbmal•
co•~r The relative importance of Plant heighr a.nd
Veg,rmion persurence depends on 1he amount of
S\ailable plan! (b.ual) co• er. There fore. the c:omribuuoo of !hese rv.o elementS is "eighted b)- lhe
score (i.e .. a relati• e score for percenl cover on a
0 - 1.0 scale) for Planr (basal) cover.

1\• o

The score for !his componenl
folio" ing Equa1ion 8:

IS

calcula1ed using the

V~etation Cha,.,.caris lles • 10b (10h · 101)
2

(8)
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ELEMENT

• (15) Hydrologic condition

-- ------------

(16a) Watland width

(1a) Water contact

with toe of bank

(5b) Surface runoff
(Wetland erosion)

Substrate-Slope
Characteristics\

(14c) Wetland slope

Wetland
Characteristics

(1 Ob) Plant (basal) cover

(10h) Plant h e i g h t ?

Water
Quality

Vegetation

I

FCI

Characteristics

(1 0 1) Vegetation
persistence
Water
Contact

(9b) Dominant substrate
(15} Hydrologic condition

(17) Detention time
(18) Sheet vs. channel flow
(19) Average water depth

'Examinfld first to detemrine If func1ion is applicable

Figute 6.4.
Relation&hips of elements and componenta in tt'le Water Quality FCI model
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The Water Con1a1:t component is descnbed b) one
subsmue element and four wetland h)drology
elements. The subwate element is calculated into
the Water Conta~t component only ·when there is a
notable difference in substrate 1)-pe for the "etlands
betng compand (e.g~ cobble •·s. cia) subwate).
Othet""1se. It is assumed that similar substrate
condiuons will bave a comparable effect on the
"etland's capacity to perfonn the Water Quality
fun~tion. The "edand h)drology elements describe
the e~tent of "etbnd "ater contact.

6.4

Rationale and Assumptions

EL EMENT 1a. WATER CONTACT WITH
TOE OF BANK

Dirutions: Detennine 1f 3 shoreline bank IS present. If present. !hen detennine the frequenc) of
"ater contact "ith the toe of bank (f1gurc A. I. p.
A 2-1)

Rationale and assumptions: The frequency of
water contact with the toe of the bank is an indic.ator
of ban). stabili~ and the potential for shoreltne bank
erosion For a "etland to impro' e "'-ater qua It~ b~
promoting seduoentation. it is imponant that !he
substrate and slope are rclatt• ely stable. The shoreline bank represents one location in the v.etland
"1lere there is potential for subwate instab1lil) and
sediment release. It is assumed that the rate of bank
eros1on and sediment release •ncreases as the fre.
quenc) of "-ater contact With the bank face increases. Refer to rationale for Element I a under the
Shoreline Bank Erosion Control function for discussion on bank erosion whtch is also applic<~ble to the
Water Qualit) function.
In the assessment procedure, this element is considered not applicable if there 1s no shoreline bank
(condition "a"). Element Ia is only factored Into the
Water Quali~ FCI "hen 3 shoreline bank 1s present.
Condttions Mb" through "e'' represent a range of
frequenctes of "ater contact "ith the toe of the

ban.k. The frequenc) of contact is associated "1th
different degrees of potential to cause erosion and
release sediments. Bank erosion is considered
minimal " hen there is infrequent water contact at
the toe of the bank (coodition "b'). The v.orst
condition (condmon -e·1 occurs "hen there IS
frequent \\ater contact at the toe of the bank The
other conditions ("c- and -d") represent intennediate frequencies and are assigned intennediate scores
based upon the1r potential to cause erosion and
release sediments

ELEMENT 4b. DISTURBANCE AT SITE
(Water Quality)

Directions: Determine if there is disturbance at the
site (e.g., grazing by herbhores. human acu• II)
which disrupts sediments) b) field obsenations
and or local inquiry. Consider observations of debris
as e\ idencc of disturbance. If Site is subject to
diSturbance, note 1f(a) the d1srurbance is mmtmal.
moderate. or substantial and (b) 1f an} actions ha•e
been taken to mtnumze the potential for erosion
(e.g., installation of exclosurc fences. mulching,
seeding. planting).
Ralionale and assumptions: D1sturbance of the
"etland can ( l) c3use erosion and the release of
sediments o r toxicants into the "ater, (2) cause a
decrease in vegetation whjch otherwise funcrions to
stabilize sediments and increase sedimentation,
and/or (3) diminish water qU3Iil) through the presence of liner and debris. If disturbance is substan·
t1al. the \\etland's ab1lity to impro•e \\ater quahl)
will not only be IDlpaired, the wetland may also
become a source of sediments, contaminants. or
nutnents and contribute tO downstream "ater
qualil) degrndanon. The effectS of stte disturbances
such as fire. plant disease, insects. or wildlife
damage on "ater qualil) is a "ell recogmzed
problem in "etlands constructed for wastewater
treatment (e.g~ GulS and Knight 1989). For appl ie<~·
ble discussion on d1srurbance through erosion and
sediment destabilization. refer to rationale for
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Element 4a under the Shoreline Bank Erosion
Control and Sediment Stabilization functions.
Element4b differs from Element 4a by the inclusion
of debris. Debris is often associated with water
quality degradation, and thus is considered a disturbance factor in tbe Water Quality function.
In the assessment procedure, this element is considered not applicable if disturbance at the site is
absent or minimal (condition "a") or if measures
have been taken to prevent erosion (condition ~b").
Element 4b is factortd into the Water Quality FCI
only when rhere is evidence of moderate (condition
"c"} or substantial (condition "d") disturbance
which might cause erosion or the release of sediments or contaminants in an existing wetland and/or
planned wetland.

ELEMENT 5b. SURFACE RUNOFF FROM
UPSLOPE AREAS (Wetland Erosion)

Directions: Dcterrn ine to what extent surface
runoff from upslope areas contributes to erosion in
the wetland including a shoreline bank, if present
(e.g., not an apparent contributor, minimal, moderate, or substantial).
Rationale and assumptions: Water quality can be
degraded when upslope surface runoff aggravates
erosion causing the release of sediments and any
associated contaminants in the wetland. Element Sb
is distinguished by the consideration of a factor
outside the wetland, i.e., upland drainage. Upland
drainage can have considerable influence on
wetland stability and, consequently, can change a
wetland's capacity to perform the water quality
function. Unless surface runoff from upslope areas
is effectively controlled, the wetland will be subject
to sheet and/or dll erosion. An applicable discussion
on the effects ofupstope drainage is provided in the
Element Sa rationale for the Shoreline Bank Erosion
Control function.
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In the assessment procedure, this element is considered not applicable if surface runoff from upslope
areas is not an apparent contributor to wetland
erosion (condition "a'') or if surface nmoff contribution to wetland erosion is minimal due to presence
of effective infiltration and drainage controls in
adjacent areas (condition "b"). Element Sb is factored into the Water Quality fCI only when surface
runoff from upslope areas causes a moderate (condition "c'') nr a substantial (condition "d'') erosion
problem in the existing wetland or may threaten the
successful establishment of a planned wetland.

ELEMENT 7a. WATER LEVEL
FLUCTUATION

Directions: (not applicable to tidal wetlands)
Determine if water fluctuation is occasionally
drastic causing severe erosion and/or preventing
vegetation establishment Topographic maps should
be examined to note presence of impoundments or
other potential sources of rapid water release or
drawdown. Appropriate infonnation may also be
obtained by field observations {evidence of water
level fluctuations) and/or by local inquiry.
Rationale and 4Ssumptwn.t: Water level fluctuations that cause undermining of a shoreline bank
and/or scour in the wetland, also degrade water
qualily through the disruption and release of sediments and any associated contaminants in the
wetland. An applicable discussion on the effects of
water level fluctuation is provided in the Element 7a
rationale for the Shoreline Bank Erosion Control
and Sediment Stabilization functions.
In the assessment procedure, this element is considered nor applicable if the wetland is tidal (condition
"a"), ifthere is no fluctuating water level (condition
"b"), or if the fluctuating water level causes no or
moderate erosion (condition "c''). Element 7a is
factored into the Water Qualily PC! only when the
water level fluctuation can potentially aggravate
erosion and cause the release of sediments in an
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el.isung v.e1land and/or lhreaten lhe successful
estabhshmenl of a planned wetland, i.e. when
flucruauon is occasionally drastic causing severe
erosion and/or prevenling vegelation es~ablishmem
(condiloon "d'/.

j eLEMENT 9b. SUBSTRATE TYPE
Diucrions: Determine dominanl subslrate type
from field obsenations. soils maps, and or sample
cores The substrate !) pe should be described b) the
upper surface la~er . "here !here is good surface
wmer·substrale and root contact. The upper surfac.e
is gener.~lly lhe lOp ~6 em (1 8 inches). II may be
shallo"'er (e.g .. 15 em (6 inches)) if lhe soils are
poorl) dr.lmed 0< it ml) be deeper iflhe 'egetation
penetl'3te, lo"er into the soil (e.g., 76 em (JO
inches) for Phragmues australis).
RaJionale and assumptians: Many of the processes
b~ "h"h nutrients. chemicals are retained or lranS·
fo;med are affected b~ the chemical and ph)socal
propenoe~ of the subsrnue Unforrunatel), !here is
no one odeal substrate ~ lha1 can facih~n1e O\'erall
"a1er quah[) impro\·ement because 1he processes
are determined b) differen1 substr.ue propenies
(e .g .. graon soze, iron content. carbon auolabih!) ).
For some nutnents subsll'ltte composition is cntical
(e.g ., phosphorous remo' al). "hereas in other cases
lhe substrale maybe relali,·ely unimponant (e.g.,
sulfur retention).
Elemen1 9b ts used to =gnize the importance of
subsrra1e composition 10 the water quality func1ion.
This simplified assessment examines one basic
propert) of substrate (i.e .. grain siz.e); however il is
recognized lhatlhe relationship between pollu~ts
and. substrate propenies are 'aried and complex.
Gram soze de1ermines lhe extenl of subsltale \\ater
~ntacl, therefore, it descnbes lhe general opponu·
noty for \\ater quality impro,emenL The subsll'ltle
ty~s are separated into lhree groups, ranked by
lheor rela1i' e capacil} for "ater substra1e contact.
\lineral and organic sools pro"ide lhe grutes<

Water Quality

oppormnity for water quality ompro,emem because
they penni1 more warer-substrale contact which
maximizes adsorption onto 1he substra1e matrix,
chemical precipitation, and b3Cierial action. Coarse
grain materials (e.g~ sand, cobble. rubble. and
gran, I) pro' ide lhe least opportunitY for w:uer·
substrate contact. nutriem re1enuon. or chem ieal
lransfonnarion because of the rapid movement of
"aler and high conductivity values. Medium sized
sand would represem an intermediate substrate grain
stze. "ith moderale po1ential for water-substrate
conlat:L
Much of lhe literarure addressmg the influence of
substrale on \\ater qualil}' concentrates on 1he
remo\'al of phosphorus b) soil sorption proc-esses
Rochatdson ( 1985) found !hat "etland I}pes "' 'lh
predominanrl> mineral soi ls and hogh amorphous
a luminum conrem ha"e higher capacities to reta on
phosphorous 1han organic soils. Allhough 1he
phosphorous adsorp1oon po1en1ial 10 \\erlands rna~
be predicted fro;n lhe e\Iract.able amorphous alum inum coment of the soil (Richardson 1985), thos
information is notmcorporared in EP\\' because 11
focuses on lhe remo' aJ of a specific nutriem. Also
soiltes1ing is be)ond the scope. of 1his rapid assess:
men1 procedure For more informauon regardma
substrate composolion and the remo,al or specofi~
pollutaniS, refer to section 6.5 and luerarure on the
effects of "etlands on water qua hi) (e g., Nixon and
~ 1986. Reed et aL 1988, Hammer 1989, Johnston
1991).
In lhe assessmenl procedure, Element 9b is alwa~s
factored into rhe Water Qualil} FCI because
conditions represent a full range of possible subSil'ltte types and !heir polential contribu1ion 10 water
quality impro' emenL Fine mineral soils or sools
v.olh high organic content (condiuon ~a~) would
haH the greatest potential to remo' e pollutants
Course sand, bedrock rubble, or cobble (condition
~c·') have linle opponunity for "ater-subs1ra1e
~ontacl and would contribute leas1 10 wa1er quality
~mpro,·emem. Med oum sized sand represen1 an
omermedoate condouon (condition "b") "ith moder31e pollutam remoal potentiaL

the
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Note: This element may require modification,
particularly ifthe planned wetland is being designed
to target the removal of a specific nu!Tient or c~n
~:arninant. For example, if the goal ts to prov1de
phosphorus removal, then or~a_nic soil ~?ul~. ~e
moved to the intermediate condatJon (cood1taon b )
to reflect that it is has a relatively low phosphorous
sorption capacity compared to mineral soils.

ELEMENT10b . P~NT ( BASAL)COVER

{Entire Watland)
Directions:

Detennine by visual estimate the
percent plant (basal) cover in the upper_shore zone
during the growing season for the entire wetland
are-.t (figure A.3, p . A 26). Include rooted vascular
aq(!atic beds in estimate. Consider only those pans
of the· vegetation which have conJ:aet with. water
flow.

Rationall! and assumptions:

Plants generally
improve water quality by (I) n!ducing no_w veloc_ity
and modifying currents to increase sedtmentatton
(e.g., Brown and Stark 1989, Thome 1990, Watts
and Watts 1990), (2) mechanically filtering suspended panicles as water passes through substrate
and root masses (Tchobanoglous and Culp 1980,
Reed et nl. 1988, Watson et al. 1989), and (3) the
uptake .and of nutrientS and metals (e.g., Simpson et
al. 1983, Richardson 1985, Thut 1989).

The degree to wh ich plants encourage sediment
accumulation depends upon the density of plant
cover (e.g., Gleason etal. 1979, Kao 1980, Ho.rlin et
al. 19K2, Brown 198Sa). Gearhean et al. (1984)
found that > 75% plant cover provided relatively
efficient and con sistent removal of suspended
solids, biochemical oxygen demand, and fecal
colifonns compared to lower coverages; thus they
recommended > 75% plant coverage for the design
of wetlands for wastewater treatment. Since the bulk
of nutrients adsorbed into plants is released (Kadlec
and Kadlec 1979, Johnston 1991), EPW assumes
that the importance of plant cover for the. Water
6-12

Quality function is related to its role. in wa~e:r
surface interaction processes (e.g., sed•mentahon
and mechanical filtering).
Water quality improvement can be achieved by
reducing flow velocity to increase sedimentation.
This element asks for an estimate of
cover/abundance for those portions of the vegetation
which are directly Involved in energy dissipation
(e.g., wave, current). It is assumed that the higher
the percent cover, the greater the sedimentation rate,
and the greateT the potential to enhance water
quality.
Authors often associate sedimentation with water
quality benefits. In a report on channel management
practices in an agricultural watershed, Karr and
Schlosser(l978) emphasized that riparian vegetation improved water quality by reducing nutrient
and sediment transport from terrestrial to aquatic
systems. The role of vegetation density in improving water quality was demonstrated in a study by
Brown and Stark {I 989) in a wetland used for
tertiary treatment of wastewater in Minnesota. Tltey
determined that compared to a sprue~ tamarack fen
section of a wetland, the cattail marsh was more
capable of retaining suspended solids, total phosphorous, and total ammon ia plus organ ic nitrogen . ·
B rown and Stark ( 1989) concluded that the more
dense the vegetation, the greater retention capability
of the marsh. They also s howed that denser vegetation promoted settling of particulate nitrogen,
suspended solids, and phosphorous at a greater rate
than the less dense, open-water characteristics of the
fen. For further discussion on the role of plant cover
in sedimenJ:ation, refer to rationale for Elements lOb
and I Oe for the Sediment Stabilization ond Shoreline Bank Erosion Control functions since much of
the literature cited is also applicable to the Water
Quality function.
There are several pathways and storages of nutrient
cycling involving macrophytes in wetlands {Figure
6.2, p. 6-J; Figure 6.3, p. 64). Some studies demonstrate effective plant uptake and removal of
nutrients by vegetation (e.g., Simpson et al. 1983,
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Thut I 089), while others sho" the plants 10 be
shon-tenn Storages (Kadlec 1987a). The e1ttent of
nutnent uptake is species specific and a seasonal
phenomenon. making it difficult 10 generalize about
the efficiency of difTe~nt wetlands. For further
discu~sion on polluunt uptake and ~lease. and
decomposition refer to section 6.2.
Wtth ~gard to the role of epiphytes, these organisms use living plant surface primaril) as a neutral
substrate for ana~:hment and interchange nutrients
"uh surface water. a small amount of nutrients rna\
be transferred from plant to epiph)1e (Carumeo and
Ka lff 1979). Wetzel (1983) noted that the epiph)1es
rna~
also release nutnents 10 benefit the
m•croph)1es to "hich the) are aruched. Thus. this
stor3ge of pollull!niS on plants is. in gener3l. a
remporaf) phenomenon
h is assumed that even in sotuations "he~ there is
a net release of nutrientS to the water. there will be
a general tmpro, ement on \\3ter qualil) due to the
processe> of sedimenurion and mech3nic:al filtering.
In the assessment procedure, Element I Obis always
factored into the Water Quality FCI because the
range from a high percent cover (condnion "a'') tO
a IO\< percent coYer (condnion -d] represents all
the possible degrees of pollutant remo,al throul!h
sedimentauon. filtration, and adsorption pro' ided b~
'egetation co' er in the upper shore zone. Th~
highest percent cover (condition -a") would have
the greatest potential to improve water quality.
~rcased CO\er IS accompanied by~ lo,.er porenual. therefore the lo... er percent cover ranges are
assigned relati,·ely lo... er scores.

ELEMENT 10h. PLANT HEIGHT
(Enti re Wetland)

Direa ioru: Determine a\·erage plant height ~Ia II\ e
to average high water from 'isual ~'timare for
'egetation in the entire "ethnd dunng the gro"tng

season.
Rolionale and assumptions: Plants generally
amprove waterqualil) by reducing tlo" ,elocil) and
"ave ene~. "hich mcreases the rate of sedimenta·
lion {e.g., Phillip> 1982. 1984. Harlin et al. 1982.
Bro"n and tark 1989: Thome 1990: \Vans and
Wans 1990). The reduction of tlow velocity and/or
wave ene~ depends upon the amount of vegerauon
found both on the horizontal (i e. Element lObPlanr fbasal) co•~r) and ,-enoeal (Element 1Oh Planr h~igh1) planes.
There is a direct relationship betv.een plant height
and cne~ dtSSip31ion. Vegetauon pro' ides resis·
ranee 10 \\oiCr tlo" and wa,es. but thrs resistance
decreases as "ater depth becomes !Zr-'..ater than
'egetarion height (Camfield 19'77). B~ upon a
re\lew of se'·ernl studies, Kan and Schlosser ( 1978)
noted that the eap3ci1y of vegetation to reduce
sedi~ent transpon "as effee1ed b) plant hcaght
relatJ\·e to \\oler depth. Cp 10 54°/o reduction in
sediment loads had been rec<~rded "'hen "ater
depths were much less than grass hetghL Flow high
enough to submerge the vegetation reduces ~filter
ing" efficiency ultimately 10 zero. EPW assumes
that a plant is moSt effectiH at increasin2 sedimentation \\'hen itS height is equal to or tall;r than the
3\ erage high water level. For funher discussion,
refer to Element I Og rationale for Shoreline Bank
Erosion Control function which is also applicable to
the Water Qua lit) function.
In the assessment procedure, Element lOh is alwavs
factored into the Water Qualil) FCI because the
con~itio~s describe the possible range of water
qua !tty om pro' ement which can be provided b)
doffe~n1 plana heoghts through sedimentation and
filtraJion. The "etland is considered mos1 effecth e

6-13

Evaluatio.n for Planned Wetl<mds

at promoting sedimentation when average plant
height is equal to or taller than the average high
water level (condition "a"). The wetland is considered to be effective, but not as effective at promoting sedimentation when the average plant height is
shorter than the average high water level (condition
"c"); therefore, this condition has been assigned a
moderate score (i.e., 0.5). A wetland with near equal
proportions of vegetation which is "talle.r than" and
"shorter than» the average high water level is
considered as an intennediate condition (condition
" b"). A wetland is considered least effective at
promoting sedimentation when vegetation is absent
(condition "d"). In the equation used to calculate the
Vegetation Characteristics component, Plant height
is weighted by Plan.r (basal) cover (lOb >< lOh)
because basal cover dictates the overall capacity of
the wetland to promote sedimentation (i.e., a
wetland with 90% coverage of plants with a height
greater than average water depth will be much more
effective at promoting sedimentation than a wetland
with only 10% plant cover).

ELEMENT 101. VEGETATION
PERSISTENCE (Entire wetland)
Direct~(Jns: Determine if vegetation is present
during ,the growing season. If present, note if the
vegetation is predominantly persistent, predomi·
nantly non-pers.i stent, or if there are approximately
equal proportions of persistent and non-persistent
vegeta\ion . PersiJJtmt vegeuuion is defined as
vegetation (woody or herbaceous) that normally
remains standing at lellSt until the beginning of the
next grQwing season. Non-per$istent vtgt.tation is
defined. as emergent plants whose leaves and stems
break down at the end of the growing season so that
most above-ground portions of the plants arc easily
transported by currents, waves, or ice.

Rationale a11d assumptions:

Plants generally
improve water quality by (I) reducing flow velocity
and wave current to increase sedimentation, (2)
mechanically filtering suspended particles, and (3)
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the uptake and cransformation of nutrients (see
references cited in Element I Ob, above). Persistent
vegetation will be more effective at inducing sedi·
mentation (Meyer 1985) and removing pollutants
tl~an non-persistent vegetation because it remains
standing during both the growing and non-growing
seasons. Non-persistent vegetation has less of an
opportunity to remove pollutants because most of
the aboveground portions are present only during
the growing season. The seasonal dieback of vegetation may be important to the water quality function
since vegetation cover may be absent during the
period of most significant erosion {Thome 1990) or
high sediment/pollutant load.
Richardson (1985) noted that rooted emergents
serve as short tenn sinks because they assimilate
large quantities of phosphate and then rapidly
release 35-75% of platlt phosphorus after tissue
death. The value of some species for water quality
improvement may then be dependent upon decem·
position rates, i.e., the more rapid the docomposition
rates, the quicker the release of nutrientS to the
water. In genet'al, non-peiSisteot vegetation decomposes more rapidly than persistent vegetation. Van
der Valk et al. (1979) noted that fallen litter will
accumulate phosphorus afier an initial period of Joss
due to leaching. Litter that decomposes slowly (e.g.,
persistent vegetation) tends to accumulate greater
qunntities of phosphorus and facilitate the removal
of phosphorus from the system by burial.
In the assessment proce.dure, Element 1Ok is always
factored into the Water Quality FCI because the
conditions describe the possible range of water
quality improvement which can be provided by
different degrees of vegetation persistence through
sedimentation and filtration. A predominance of
persistent vegetation is considered to be the most
effective at promoting sedim entation (condition
"a"). Non-persistent vegetation is considered effective, but not as effective at promoting sedimentation
(condition ~c"); therefore, it has been assigned a
moderate score (i.e., 0.5). Those wetlands with near
equal proportions of persistent and non-persistent
vegetntion are considered as an intermediate condi·
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tion (condition "'b). A \\etland is considered least
effecti' e a1 promoting sedimentation "hen vegetation is absem (condi1ion "d"). In the equa1ion used
to calculale the Vegeta!ion Characterislic.s component, Vtgttarion peni5ttnct is weigh1ed b) Plant
fbasal cover (I Ob x I01) because ~I cover
dictates the overall capaci~ of the "'elland 10
promo1e sedimen!Aiion (i.e., a wetland wnh 90%
coverage of persiStcnl vegeullion will be more
effecti\e at promoting sedunentation th~ a "'etland
"ith on I) I OOo plan! co' er)

l

ELE MENT 14c. WETLAND SLOPE

Diuc:tions: Oetemune t f "'edand slope

stable
"ith or "ithout 'egeouon. Look for stgns of slope
instabihl). e g .. e\idence of scouring, a nel loss of
shore sediments, developmem of a shoreline bank.
or gulhes Note thai there is no standard slope "hich
can be used as a guide for determining stability. A
d~erm,nation of adequ31e slope depends upon
St\eral factors (e.g .. sed1ment compos111011. soil
erosi\isny, wave clima1e, and currem veiOC11)-) and
must be made based upon local site condiuons.
IS

/Ultionalt and assumptions: If the wetland slope is
unstable "a1er qualil) can be degraded b} erosion
"hich causes (I) the release of sec:hments and
associa1ed pollutants imo the water and (2) a decrease 10 vegetation which otherwise func1ions to
increase sedimentation It is assumed thai "hen the
"ell and slope is stable the "edand rna} reach its
potential for the water quail!) function. Refer to
Elemem I ~c rationale under the Sediment Stabilization func1ion for disc.ussion on v.etland slope "h1ch
is also applicable to the Water Quality funclion.
In the assessment procedure. Element I~ is always
factored mto the Water Quah!) FCI because the
conditions represent the range of slope cond111ons
and the~r po1ential affects on wa1er quality func11on.
A slope" h1ch is stable "ith andfor withou1 'egetation (conditiOn -a") or smble due to the presence of
debrts (con<huon -b'l v. ill ma1ntain the v.etlan<fs

capac it)' to remo' e pollutants. B~ contrast. a
v.~land with an unstable slope (condition ~c) v.ill
resuh in the release of sediments and associa1ed
pollutants, lhus impairing an ex isting andfor planned
v.elland's cap3city to improve "'liter quality.

j ELEMENT 15. HYDROLOGIC CONDITION

I

Dir•aions: Determine hydrologic condition of the
"etland site from field examina11on. maps, and.Ot
aeml phorographs.lfthe site is a t1dal "ertand, nole
if i1 is predominanll) lov. marsh. h1gh marsh. or
consists of approximately equal proportions of high
and lo" marsh.lfsue is a non-1idal v.etland. deter·
mme liS position tn !he landscape and select the
most appropri:ue condition from those depicted m
F1gure AA (p A 20) (e.g., sile including both
sem1permanen1l) and perrnanenlly nooded we1land
areas. which is p:ut of an expansi' e \\elland associated v.ith a braided Slream \\Ould ma1cb the cond1·
uon -e·· in Figure A 4).

Ralionale and assumptions:
e\eral authors
identify hydrology as !he primary del~rminam of the
"aler quality funcuon (e .g .. Gosse link and Turner
1978. ,.an der Valk et al. 19"9, M itsch and
Gosselinlc 1986. Kad lec 198"b). H)drologic and
geomorp!tic condu1ons ac1 together 10 define a
well and semng, "hich there b) determines the
-.edand capaci!) 10 retain or l113nsfonn differenl
!)-pes of nutrients/pollutants. There are se' era I
h)drologic and geomorphic factors which influence
the v.ater quah!) Improvement funerion includmg
(a) bydroperiod, (b) frequent) of mundation, (c)
nood duration, (d) ra1i0 of water volume tO wetland
surface area, (e) direction of surface water flow, (f)
v. e!land shape. (g) surfaee comours of the landscape. (h) subslrate. and (i) groundwater movement
Se\Cral studies ha\e examined an indh·idual fac1or
and Identified the processes comrolhng the retention
or transformation of specific nutrients/pollutants
For example, v. ort.: on hydropenod has shown that
v. e1bnds that ba' e predonunantl> satur.ued sub-
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strates with strongly reduced conditions enhance
sulfate reduction, storage and volatilization (Faulkner and Richardson 1989). Wetlands that alternate
between reducing and oxidizing conditions (e.g.•
typically saturated substrates that are periodically
exposed) maximize the removal of phosphorus and
nitrogen (Reddy and Patrick 1975, 1976; Tilton and
Schwegler 1979; Faulkner and Rich.ardson 1989).
The relationships between water quality and specific
hydrologic factors is complex. Even a basic understanding of how wetlands influence water quality
requires detailed examination of the water budget,
nutrient budgets, or the ecosystem mass balance for
each of the different wetland types (e.g., Simpson et
al. 1978; Whigham and Bayley 1979; Peterjohn and
Correll 1984; Nixon and Lee 1986; Mitsch and
Gosselink 1986; Kadlec 1987a; Kadlec and Hammer
1988). There is no one ideal hydrologic condition
that can facilitate overall water quality improvement. This is best illusll'ated in the research on the
use of wollands for wastewater treatment which
shows how pollutant removal depends upon the
individual pollutant and a wide variety of wetland
factors (e.g., Kadlec and Kadlec 1979, Godfrey et
al. 1985. Reed et al 1988, Hammer 1989).
Element 15 is included in EPW to recognize the
importance of hydrologic condition to the Water
Quality function. However, since the relationship
between pollutants and hydrology is so complex,
this assessment simply considers the basic characteristics that maximize contact between surface
water and the wetlands surface area. The IS conditions (i.e., conditions a-k) are designed to include .
the possible range of tidal and non-tidal wetland
settings. While not directly identified, many of the
aforementioned influencing factors are implied in
the wetland condition descriptions/illustrations.
Other factors were intentionally excluded in this
element and function because of the Jack of a simple
direct method of measurement (e.g., groundwater
movement), or the need to select a condition which
would favor the removal of one pollutant over
another (e.g., If hydroperiod were used, it would
require a decision between alternating oxidizing and
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reducing conditions which promotes removal of
nitrogen and phosphorus, and a pennanently flooded
condition which favors sulfur removal).
Tidal wetlands are considered separately from nontidal wetlands. Tidal low marsh is assigned the
highest score because the frequency and length of
inundation provides the greatest opportunity for
water quality improvement since the extent of
water-wetland contact is maximized. Subject to
periodic inundation, the tidal high marsh provides a
moderate opportunity for warer-wetland contact
(score = 0.5). A site with approKimntely equal
proportions of high and low marsh represents an
intennediate condition (score~ 0. 7).
Non-tidal wetlands are described by eight basic
hydrologic conditions (Figure A.4, p. A 2Q-21).
Depressional wetlands with no outlet (conditions
"a" and "b'") are considered not applicable co the
Water Quality function because there is no potential
for downstream export. The effect of water quality
fluctuations on on-site organisms (e.g., fish and
wildlite) is not considered. There is no simple
method to assess water quality in a closed depressional wetland. Water chemistry of closed wetlands,
such as prairie potholes, change annually in re·
sponse to climatic variation and groundwater interactions (e.g., La Baugh 1989). Surface water quality
may be improved or may be subject to degradation
through eutrophication and concentration of
toxicants because of the long residence time of
water.
Non-tidal conditions "c'" through "h" all are considered applicable to the Water Quality function due to
the presence of an outlet and downstream export.
Sites located in wetlands with constricted outlets
(conditions "c" and "d") provide the most opportunity for \vater-wetland contact and water quality
improvement. Condition "c" is assigned a slightly
higher score (i.e., 1.0} than condition "d" (score~
0.8) because is contains a pond which, due to the
longer detention time, enhances sedimentation. A
constriction acts 10 stop or slow the flow of water
through the wetland. The potential for water quality
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enhancement is greater if "ater is retamed long
enough to allow sedimentation and adsorption of
pollutants by we.tland soils and vegetation. Impounded "etlands were found to expon less particulate maner and nutrients than "etlands "'ithout
impoundments in both fresh ....-atcr non-tidal
(~lcDo"ell and Naiman 1986) and salt "'ater tidal
(McKe ller ct al. 1981) "etlands. For additional
discussion refer to Element 17 (Det~nrion rime).
The least opponunity for "aterquali~ tmpro,ement
is proHded b) COO<fjrions ~g" and ~h" (scores~ 0.1).
\\'ater-"etland contact is minimized because the
wetland fnnge (e.g.. one }Car flood elevauon) is
rel~thel) narrow compared to the open water stream "idlh :!Ild the outlet perm its unrestricted
outflo" "tth linle potential for "ater dctentton and
sedimentatton. Conditions '"c" and
also " 'than
unrestricted outle1. represent an imermedtate condition (score> e 0.3) \\ith mcreased potential for water
qualtt) tmpro,emem due to the relati\CI) broad
\\Ctland fringe.

·r.

In the messment procedure. this element is considered not applicable if the wetland has no outlet
(condnions ·•a.. and "b") Element 15 is factored into
!he Water Quali!) FCI "hen an outlet is present. A
tidal "etland site's C3p3CI!) to remo\ e and retain
pollutants is considered to be most effecti' e "hen it
is predominantly lo" m:ush (condition ~t"). least
effecti-e "hen it is predominantly high marsh
(condition "k'), and moderately effecti'e "hen it
contains approximate!) equal proponions of high
and lo" marsh (condition )}. A site usocoated
"ith a non-todal wetland "'th a constricted outlet is
considered to be the most effective when it retains
"ater (condition "c") and nearly as effective when
it does not retain water (condition "d}. A site
associated " ith a non-ndal "'etland ....,th no constricted outlet is considered least effecri• c "hen the
wetland fnnge is narrov. (conditions ~g" and "''t}
and moderately effective when the wetland fnnge IS
broad (conditions "e" and ''f').
"ot~: Thos ~lement ma) requtre modification tfthe
v.edand os being designed to latget the remo' aJ of a

specific nutnent or ccm:ammMt For example, 1i a
pi31Uled v.etllllld is being designed for phosphorus
ll.Od nitrogen removal, then the user may want to
modizy the conditiOns and seom to reflect differ·
cnces in h)droperiod. Then, a condition "ith alternating o:odizing and reducing condnions "ould be
aSSigned a rcflu,cl) high score and a permanent!)
flooded condiuon "ould be assigned a low score.

IEL EMENT 16a. WETLAND WIDTH
Directions: Determine if the site has a lo" potential
to improve "-ater quality because of its narrow
w idth. If yes, provide a brief e>.planation.
RDlionak and assumptions: The "idtb of wetllOds
can affect "ater quality b) l"O processes: (I)
increased vegetation "idth increases frictional drag
on waves and currents to abate erosion and increase
sedimentation and (2) increlsmg surface area
('egeuted or non-H•getatetl). mcrea.ses the v.ater
interaction "ith SOil and 'egetation. "hich impro' es
filtration and an1erobic breakdo\\n (when tbe SOli is
not frozen). These processes are addressed in the
\\'ater Quality function nuionale sections for Elements I Ob, IOh. I 01, 15. 18, and 19.
Some studies suggest that the "etland's cffectl\eness in water quality impro\ ement is related to
width and that this effectiveness is mdependent of
"'hether ,·egetation is present or noL In a conuolled
e.'qlerimem comparing vegetated and non-vegetated
antficial marsh plots, Thut (1989) found !hat ih~
presence of plants had no substantial effect on
remO\ al efficiencies for total suspended solids,
biochemical oxygen demand, and organic nitrogen.
Thut (1989) suggested that filtration and anaerobic
breakdo"'n "ere the remo'al mechanisms for these
pollutu!ts. In a stud) of a freshwater marsh used for
w11Ste.,.-ater treatment, Geamean ct al. (1984) fO<Jnd
that the majority of suspended solids. biochemic~ I
OX}gen demand,lllld fecal colifonns "ere removed
in the first 15.2 m (50 ft) from the in flo" . In a stud)
of nparian areas 10 four uaren;heds of :-;orth Caro-
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li na, Cooper et al. ( 1986) found that riparian strips
os narrow as 16 m (52 ft) were e ffective in remov·
ing nitrate n itrogen. Cooper ( 1986) et al. believed
that the removal of nitrate nitrogen through assimilation by riparian vegetatiOn accounted for a low
percentage of the nitrogen removal because of the
high amount of nitrogen mov ing through small
riparian areas. He attributed the nitrogen loss primarily to denitrification of surl"ace water as it
moved through the poorly drained ripu ian
soils/sediments which were conducive to
denitrification, i.e., had low oxidation reduction
potential and high organic maUer (2-46%).
Several studies on the use of naturally occurring and
constructed wetlands for wastewater treatment have
reported optimal length 10 width ratios for pollutant
ass imi,lat ion (e.g., Dinges 1979, Stowetl et al. 1985,
Knight 1987, Watson and Hobson 1989). Refer to
section 6.5 for discussion and recommendations on
wetland length to width ratio.
Element 16a is inc luded in the assessment procedure
to recogn ize the importance of wetland w idth to the
water quality function. While there are s tudies
demonstrating the importance of wetland width to
water qua lity improvement, there is tittle data to
support the selection of a minimum or maximum
criteri~ and relative scores for these criteria . For this
reason, no thresholds are used . Element 16a is
designed to highlight those few cases when the user
has reason to believe that the capacity of a wetland
to improve water quality is severely limited by its
narrow width . The decision on minimum width is
left up to the discretion of the user who is familiar
with loca l conditions.
In the assessment procedure, this element is cons idered not applicable if the wetland width is judged
wide enough to provide some watet" quality improvement (condition " a"). Element l 6a is factored
into the Wa ter Quality FCI o nly when it has been
detennined that a site has a low potential to improve
water quality because of its narrow width (condition

"b").
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jELEMENT 17. DETENTION TIME

Dirtctions; Calculate detention time, if feasible
(detention time " storage volume/outflow rate).
Detention time for some wetlands may be estimated
from available hydrological data (e.g., infonuation
on flooding events, frequency, and duration), inferred from vegetation/soil characteristics, and/or
dete.nnined by field observations or local inquiry.
The information needed .to estimate detention time
may not be readi ly available for many planned
wetlands. This ele ment is most critical in wetlands
designed for wastewater treatment or stormwarer
management, but in some cases it may be prudent to
estimate detention time, particularly if the wetland
replacement goal focuses on the water quality
function. The decision to calcul ate detention time
depends on many factors, including time and cost
cons!Taints.
R4fionale ll11d a.ullmptions: Nutrient and/or
contaminant removal efficie ncies of a wetland is
partially dependent on detention time (Livingston
1989). Water in a wetland must be retained long
enough to allow precipitation and adsorption of
~ollutants by wetland soils and vegetation. The .
Importance of detention time is documented in
literature on the use of wetlands for wastewater and
stormwater treatment. II is assumed that the same
principle is applicable to other wetlands where
water may be retained for ex.tended periods of time.
The recommended minimum detention times vary
greatly (e.g., 15 hours to 14 days) depending upon
the effl uent type and des ired removal efficiencies
(Tobie 6.1, p. 6-26).

Thut ( 1989) tested the pollutant removal efficiency
of four marsh types (i.e., cattail (Typha latifolia),
reed (Phragmites ausu alu), cordgrass (Spartina
cynosw-uides), and no plants) and detention times o f
6 hours, 15 hours, a nd 24 hours. Percent removal
effic iencies for total suspended solids (52-68%),
biocbemica.l ox.ygeu demand (32-41%), ammonia
(I 1-8801.), organic nitrogen (16-29%), and phos-
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phoru.s (9-JJ•/•) \\ere found to be a funcuon of
detention ume. While detention times of 2~ hours
"ere more effective than 6 hours, the increment of
1m pro' ement between 15 and 24 hours "'as considered slight. Thut ( 1989) concluded that a "etland
designed for about 15 hows detention would be
adequate for the treatment of pulp mill effluent.
Ba' or et al. ( 1989) de veloped a simple lirs1-order
kinetics model v.hicb included detention time as a
'ariable for use in predicting pollutant remo,al
from "astewater. Acceptable model 'erification
"as obuined for nitrogen species. coli forms. and
other pollutants. Ba' or found the bes1 correlations
bet.,.een detention time and reductions in fecal
cohfonns. total kjeldabl niU"Ogen. and ammonium
nitrogen.
Element 17 is used to recognize the importance of
detention time to the "ater quality funcuon. The
selected range of detention times(< 12 hours, 12-24
hours. and > 24 hours for I ) ear S10rm) is based
upon the lo"er detention times recommended for
urban runoff It IS assumed that these recommended
detentiOn umes reflect the goal for general ><ater
qu3h~ 1m pro' em tot.
In the asse»ment pro<'edure. this element is considered not appliCable if the wetland is tidal (c~mdluon
"a-) If the mformation is not a\ailable. cond1110n
"b" apphes. Element 17 is facwred mto the Water
Qulht) FCI on I) \\hen the detention ttme can be
estimated A "etland is considered to ha'e the
greatest potential 10 remove pollumnts if there is
data demonstrating relatively high removal efficiencies (condition "c") or the estimated detention time
rs > 14 hours for a I )tar storm (condi1ion "d'}.
Pollutant remo' aJ efficiency is considered modmte
"hen detention time is 12- 24 hours (condinon "e'')
and relati\ el~ lov. when detention time is < 12 hours
(condn1on -r')
:-.'ole Th1s elemem rna~· require modification •f the
"-etland IS bemg des1gned to ~arget the remo,al of a
Specific pollutant or the treatment of a specific
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effluent 1)-pe (e.g~ waste"-ater. urban runoff. mine
tailings).

I

ELEMENT 18. SHEET
FLOW

vs. CHANNEL

Direcrions:

(not applicable 10 tidal "e!lands).
Detenn.ine if water flo" "'i thin or through the
"etland is predominant!) sheetflow. occasionally
sheetflow, or channel flo" b) field observations
and'or by local inquif) .

Rational/! and OS$Umplions: When u.arer flov.
through the wetland is predomiDantl) sheetflo". it
has a greater potential to impro~e water quality
because of(l) increased fricuonal resistance which
increases sedimentation and (2) increased surface
area which increases the "ater interaction with
soil'vegetarion (i.e., greater contact with surfaces).
As water mo' es more by sheet flo-. than b) channel
flo", the flo" rate 1s decreased. The resultimz
decrease in \ eloci~ and presence of 'egetatio~
promotes the faliOU1 of suspended par1iculates from
the surface wate r. Th1s process generall) bene fits
water qual~ through the remo\al of sedtments and
adsorbed con!3minantS such as nutnents. pesticides,
hea\y metals, and other taxies (Boto and Patrick
1979). Channelizauon of flo"' through "-etlands has
been found to increase runoff and decrease the
capabilit)' of a "-etland 10 retain pollutantS such as
t~tal suspended solids, total phosphorus, and total
m!IOge n (Bro-.n 1985b).
The greatest pollutant removal efficiency of detention basins and wetlands used for stormwater treat·
ment systems occurs "hen uniform sheet flo" is
maintained across the "'etland (Me)er 198 5, Brown
1985a). This principle is used 10 the design of
"-eUands for sronnwater treaunenL For example, the
design and performance standards for wetland
management systems in Florida· s Depamnent of
En' 1tonment:al Reguhtion specifies that stormwarer
mus1 be discharged into the v.etland v1a sheet flow
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so that channelized flow is minimized (Livingston
1989).
In the. assessment procedure, this element is considered not applicable if the wetland is tidal (condition
"a"). Element 18 is factored into the Water Quality
FCI only when the wetland is non-tidal. A wetland
with predominantly sheettlow is considered to be
most effective (condition "b'') and a wetland with
predominandy channel flow is considered least
effective (condition "d") for pollutant removal. A
wetland with occasional sheedlow is considered an
intennediate condition (condition "c").

IELEMENT 19. WATER DEPTH
Directirms: Estimate average depth of surface
water for periods when surface water is present.

Rntionnle and assumptions: As water depth in a
wetland decreases, there is greater contact surface
available per unit volume of water, and a greater
oppor1unity to improve water quality by processes
associated with water and soiVvegellltion interaction
(e.g., sedimentation, filtration, anaerobic breakdown, denitrification). Measurements of water
volume arc not always available, therefore, the
estimate of average water depth is used as a surrogate for the surface area/water volume ratio.
Tt is assumed that the lower the average depth, the
greater the opportunity to enhance water quality.
The Q-91 em ( Q-36 inch) water depth range used in
this element covers the general range of inundation
which emergent vegetation can tolerate. If present,
emergents are imporlllnt to the sedimentlltion
process. This range also corresponds with the water
depths recommended by several authors in the
design of wetlands for water treatment (Table 6.2, p.

6-28).
In the assessment procedure, this element is considered not applicable if the wetland is tidal (condition
"a''). Element 19 is factored into the Water Quality
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FCI only when the wetland is non-tidal. The lowest
average water depth (o:ondition "b") would have the
greatest potential to improve water quality. Increased average water depth is accompanied by a
potential, iherefore the higher depth ranges are
assigned relatively lower scores.

low

6.5

Additional Design
Considerations

The following section outlines design consider·
aliens, including EPW elements and additional
factors, which are to be considered for the Water
Quality function. The discussions are brief. If the
wetland is being designed for the removal of specific pollulllnts, refer to current literature and pre>vide necessary engineering calculations (e.g.,
detention time).

Water Quality

7/94

Remarks

factor
PHYSICAL FEATURES
Water co ntact

~;tb

toe of bank

(EI~ment Ia)

Design the planned wetland to reduce or eliminate water contact
with the toe of the bank. A common te(:hnique in tidal '-ellands
involves creating (or restoring) new ele' a ted shor~s along the bank
(Garbisch and Garbisch 1994). Less frequently, banks are eliminated
through grading to create new shores "hich are large!) abo\e MHW
(Sharp and Vaden 1970).

Disturban ce
(Element ~b)

DISturbance. especiall~ herbivo!), is a maJOr concern during the
initial ~bhshment of planned \\etlands The re(:ommended
soluuon tS the cons~rt~ction of an exclosure fence at the time of
planung E.\ closure fences ha' e pro' en effecu' e m excluding geese.
canle. and nutria (e.g.. Webb 1982. Conn~r and Flynn 1989,
Garbisch and Garbisch 199-l ).

u rface runoff from upslope areas
(Element Sb)

Determme the potential for damage to the "etland from runoff.
Con>tder that minor ph)sical alteration of the planned \\Clland site
and adjacent upland areas through the operation of construction
equipment may result in sheet and rill erosion (gullies) in the
"etland. Upland runoff should be managed b) tilling of surface
cracks and the construction of a s"ale to direct storm"ater to one
dascharge pomt. Also. disturbed and e\posed soals should be
stabtltZed (e.g_. placemem of mulch. seedmg. or planting).
. . conunues on folio" mg pages
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Factor

Remarks

S11bstrate
(Element 9b)

For general water quality improvement use mineral or organic soils
because they permit more watcr~ubstrate contact Substrate may be
important for the removal of specific pollutants (refer to
nutrient/chemical removal discussions). Under certain conditions,
substrate may be relatively unimportant, depending on the specific
pollutant removal n~s. Steiner and Freeman (1989) noted that in
wetlands constructed for wastewater treatment, substrate has little
impact on suspended solids and organics removal for surface flow
(SF) or subsurface flow (SSF) systems. In both systems the major
removal mechanisms are sedimentation and filtration .
While gravel is ranked in Element 9b as having minimal capacity to
improve water quality, it may be a preferred substrate under certain
conditions. Some "success'' has been reported in using gravel-bed
systems for treating wastewater (e.g., Brix 1987, DeBusk et al.
1989, Brix and Schierup 1989). 1l1e ability of some wetland systems
to treat wastewater has been improved by growing emergent plants
in gn~vel beds to stimulate uptake and create suitable conditions for
the oxidation of the substrate (Gutenspergen et al. 1989). Gersberg
et al. ( 1989) demonstrated the removal of a wide variety of chemical
and biological contaminants from wastewater in controlled
experiments using artificial wetlands vegetated with cattails (Typha
~pp.), bulrushes (Scirpus spp.). and reeds (Phragmiles australi~) in
a gravel substrate. Steiner and Freeman ( 1989) recommended the
use of gravel and/or sand substrate for most subsurface flow (SSP)
wetland systems used for wastewater treatment.

Wetland slope
(Element 14c)

Design the planned wetland so that it is stable with and/or without
veQellltion. There is no standard slope which can be used as a guide
for determining stability. A determination of adequate slope depends
upon several factors (e.g., sediment composition, soil erosivisity,
wave climate, and current velocity) and must be made based upon
local site conditions.
. ..continues on following pages
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Wetland widtb
(Element l6a)

The planned wetland width depends upon several facoors, including
site charaClerisrics and consrrucrion constrainlS. There appears to be
no standard wetland width which is optimal for water quality
improvemenL A width of approximately 15m (SOft) was found 10
be effective in reducing suspended solids, biochemical oxygen
demand, and fecal coliforms in a freshwater marsh (Gearheart et al.
1984) and nitrate nitrogen in riparian areas (Cooper et al. 1986).
Intuitively, it seems thru very narrow strips of wetland vegetation
will contribute linle to water quality enhance me nt; however.
Oakland ( 1983) reponed a significant removal of se veral pollutanlS
from storm water which passed through a relatively narrow (i.e., I0
fi wide >< I00 ft long x I ft deep) grass swale.

Wetland length to widtb ratio .

Several studies on the use of naturally occurring and constructed
"etlands for wastewater treatment have reponed optimal length to
width ratios for pollutant assimilation. This ratio typically varies
from 3: I to I 0: I, although some studies suggest that ratios
approaching I: I may be more appropriate for certain removals
(Tchobanoglous 1987). Knight ( 1987) calculated a 2: I optimal ratio
for a hypothetical freshwater wetland. based upon an obser"ed
relationship between loading and removal rates for organic maner
and total nitrogen. Dinges ( 1979) in a review of "ater hyacinth
systems in Texas, recommended a rario grater thal3: I. Gearheart et
al. (1984) found a 10: 1 ratio provided acceptable and consistent
removal efficiencies in a freshwater treatment system in California.
Stowell et al. (1985) used a larger 12: I ratio in a hyacinth system,
but proceeded to recommend an even greate r rario of 15: I.
WalSon and Hobson (1989) noted that in wetlands constructed for
Wastewater treatment, surface no" SyStemS are usually large (e.g~
I 0: I o r greater) to insure plug now conditions and minimal short
circuiting. MDNR (1987) recommended a ratio of 2: I to reduce
shon circuiting in the design of shal low Stormwater wetlands.
Warson and Hobson (1989) recommended that in wetlands designed
for wastewater t:realment, the ratio for subsurface systems be less
than 3: I for most gravel beds and less than I :I for subsurface soil
beds. In summary, a ratio range of2: I tO 15:1 appears 10 cover the
reported range of recommended optimal ratios for wetlands
consrruCled for wastewater and stormwater treatment. Ratios above
and below these values may be considered extremes in providing
greater and lesser potential for water quality improvemenl

Surface a rea

Maximize surface areas of wetland tO improve water quality by
processes associated with water and soil/vegetation interaction.
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Factor

Remarks

Wetlaudlwatenbed ratio

Wetland/watershed size ratio may need to be addressed during site
selection for wetlands designed with a focus on the Water Quality
function. The greater the percentage of wetlands in the watershed,
the greater the potential for water quality improvement (Harrington
1986). To provide adequate pollutant removal efficiencies in
wetlands designed for stormwater management, MDNR (1987)
recommended that the wetland size be a minimum of 3% of the
drainage area. The authors cautioned against using this 3% ratio
since none of the other literature reviewed stated a ''preferred"
threshold. The user is reminded that pollutant removal is determined
by many factors including hydrologic condition, substrate,
vegetation characteristics, climate (e.g., the potential for freezing),
concentration of contaminants in the inflow, etc. The percentage of
wetland cover required ID effectively remove pollutants may vary
considerably. However, the concept of considering
wetland/watershed ratio is valid. In some drainage basins, the design
goal may be to add acreage and increase total wetland acreage to
achieve a higher cover of wetlands in the watershed. If the
watershed already has a relatively high percent wetland cover, it
may be preferable to choose an alternative site in a watershed that
has relatively lower percent cover.

Channel features

Streams associated with riverine wetlands should be designed to
minimize erosion and sediment transport. Stream energy can be
minimized by inclusion of meanders, pools and riffles, concave
longitudinal beds, and backwaters (Nunnally and Keller 1979).
Pools and riffle streams were found to have lower erosive energy
and sediment !!'ansporting capacity compared to uniform channels
especially during medium and low flow conditions (Stall and Yang
1972). van der Valk et al. ( 1979) recommended the construction of
a network of shallow chllllllels and levees to spread incoming water
more evenly over the wetland as a measure to in~rease nutrient
removal efficiency. To promote sheet flow and reduce
channelization, bafiles may be placed within the wetland (Meyer

I 98S, Reed eta!. 1988).
. .. continues on following pages
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Remark.'!

l:fYDROLOG IC FEATURES
Water level Ouctuarioo
(Element 7a)

Drastic water It\ e l fluctuations can cause severe erosion and
prevent the establishment of a planntd wetland. Determ ine tf the sne
is unsuitable due to exueme water le,el fluctuations.

Hyd rologic cood itioo
(Element 15)

Select a site and/or create the cond1110ns '-'hich ma.~imize a
wetland's capacity to retain and process dissoh·ed or pantculate
materials to the benefit of downstream surface water quality. Refer
to Figure A.4. p. A 20 and Element 15 for illustrated examples and
scores "hich andicate relathe capaC IlleS

Detention time
(Element 1-)

Wetlands constructed for the purpose of impro' ing water qual it)
(e .g .• storm,.,ater. was.ewater, or pulp mill effluent) should be
designed to relaJn water from storm e'eniS long enough to allo"'
precipitation and adsorption of pollutants Recommended optimum
detention times 'ary grutl} (e .g .• 15 hours to 14 days) dependmg
upon the type of effluent and the desired removal efficiencies (Table
6.1, p. 6-26).
Detention time, "hich is a function of flo" 'elocity and wetland
s ize, can be lengthened b) incre3Sing "etland length. "idth, or
depth . lncreuing depth of the "etland or detention basin rna)
increase the porential detention rime for a g•,en 'elocir}~ howe\ er.
it is not recommended because it lo,., ers polhnam remo\al
efficienc)' (Hammer and Kadlec 1983 )

C urnow r~larion

The outflow may be designed for desired water depths. detention
rimes, and panems of flooding and exposure with the goal of
managing for the removal of specific poilu tan IS (Tchobanoglous and
Culp 1980).

FluJbiog

Periodic flushang may be used as a management technique ro conrrol
the accumul3.lion and or release of specific pollutantS
(Tchobanoglous and Culp 1980).

beer n. cluooel n o"
(Element 18)

Design for predommanrly sheetflo" to impro' e water qualil}
because (a) it increases frictional resistance and sedimentation, and
(b) increases the water and soiVvegeunion interaction .
. . . continues on following pages
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Table6.1.
Recommended detention times for the efficient removal of pollutants
Detention time

Treatment

0.6 days {15 hn;) pulp mill
affluent

Watlarld type

Refarenc•

Comments

cattail. reed, cordgralls,
and no plants

Thut 1989

Study result$: range of removal
efficlencles TSS (52-68%). aoo.
(32-41%), ammonia {11-88%),
organic N (16-29%), phOsphorus
(9-31%)

Clark et al. 1977

Study: Removal of> 66%
sediment, nutrients, and trace
metal ions

MONR 1987

Reoommt~nded

1 day

urban runoff

1 day
(1 year,swm)

stormwater

shallow freshwater non·
tidal marsn

1 day

organic waste

cattail (Typha $pp.) or reed Wolverton and
(Phragmiles austra/18)
McDonald 1981

Study: Removal of 60-90%
phenol and m-eresol

1.5 days
~ S.4 clays

wastewater

Geameart et ~1.
shallow marsh: cattail,
bvlrush. watercress. marsh 1984
pennywort. duckweed and
grasses

Recommend: 1.5 days for SS;
" 5.4 days for BOD. fecal
colifonns, and nitrDQt~n rat11ova1

2-10days

wastewater

cattail, and softstem
bulrush (Scimus viJ/idus)
growinQ il'l g111vel;
Myriophyllum equs/ic11 in

Study: Annual mean removal for
SOD, (95%), SS (94%), total
nitrogen (67%), phosphorus

Bavor etaf. 1989

detention time

(15%)

openwa~

> 5days

wastewater

emergent marsh

8-1Dda~s

wastewater

marsh (e.g., reeds, rushe-s) Tcllobanoglous and Recommended detention time
and marsll-pond
Culp 1980

7day$

wastewater

cattail

Wile et al. 1985

> 7days

wastewater

alluvial floodplain swamp

Brinson et al. 1984 Recommended retention in
sediments for Inorganic !'littogen
removal

7-14 days

wastewater

C8113il

Herskowitz et al.
1967. Miller 1969

9days

u1ban runoff

shallow wet ponds (6-8ft); Harrlf191on 1988
shallow emergent marsh
(0.5-2 ft)

14 days

phosphorus
removal
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Watson et al. 1989 Recommended for nitrogen
removal

Recommended for nitrogen
removal by nitriftealion

Study: remov31 efftciencies
Study: 70% removal of sediment
loads

Rast and Lee 1983 Model: results for recommended
phosphorus removal
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Rema rks

Average water depth
( Eiemem 19)

Minimize me average water depth to improve water quality by
processes associated wid! water and soiVvegetation intertttion.
Recommended wattr depth for wetlands designed for wastewater
treaunent are listed in Table 6.2, p. 6-28.

VEGETATION FEATURES
Plant (basal) cover
( Eiemem lOb)

Maximize me percent plant (basal) cover to improve water quality
by (a) increasing sedimentation, (b) mechanically fi ltering
suspended panicu lates. and (c) plant uptake of pollutants.

Plant height
(Element IOh)

Plant species which have an average plant height equal to or taller
than the average high water le' el because taller plants are more
effective at increas ing the rate of sedimentation.

Vegetation persistence
(Elemem 101)

Plant persistem vegetation because it rema ins standing during the
growing and non-growing seasons, and rhus is more effective at
increasing the rate of sedimentation.

Plant g rowth for ms

Emergent and floating leaved species have been used in "astewater
treatment studies. Many submerged aquatic plants may be
unsuitable in a wastewater treatment system because they have low
production rates, are often intolerant of eutrophic conditions, and/or
have detrimental interactions with algae in the water column
(Gutenspergen et a l. 1989).
...continues on following pages
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Table 6.2.
Water depths for wetlands designed for water treatment
Recommende.f water depth

Treatment

Rere....,ce

30- 46 em (12 -18 in)
maximum 61 em (24 in)

wastewater

Watson and Hobson 1989

marsh: 25 em (10 in)
pond: 60 em (24 in)

wastewater

Tchobanoglous and Culp 1960

30-60 em (12- 24 in)

wa&tew~ter

Gearheart et at. 1984

marsh:

< 31 em(< 12 in)
pond: > 102 em (> 40 in)

&!Ofmw-

MONR 1987

0 - 90cm(O-J6 in)

urban runoll

Martin 1988

6-28

Water Qua lity

7/94

F"ac1or

Remarks

Plan! barns!

Plam llar\esl, ~~ohich can be a dominanr palh~~oa) for !he removal of
nurrients (e.g .. Peterjohn and Comll 198.1} is a common
managemenl practice in wetlands used for wastewater treatmenL
However, in some cases barvesring is not regarded as a praClic<!l
method for nutrient removal (e.g .. Wile e1 al. 1985, Brinson 1985,
Tchobanoglous 1987). Plant biomass may be pcnodicall) harvested
10 maintain removal efficiency and pre' ent saturation (i.e., the point
at ~~ohich the wetland reaches its limit for pollutant remo,al, after
"'h1ch remn' al rates are considered quite slo"'} of the biomass
compartment (Sloe) er al. 19-s, Tchob.lnoglous and Culp 1980,
Kadlec 1985). DeBusk and Redd~ ( 198-) note that plant hat\ est is
a requts1te of phosphorus remo' al and ma) 1m pro' e mtrogen and
BOD, remn•al in floating aquatic macroph)1c treatment s~stems.
Kn1gh1 ct aL (1986) reported that constructed \\cllands can provide
significant assimilauon of both organic mancr and !oral nitrogen
wirhour har\esting. Lime or an alkalim!) ·gencraung substrate may
need 10 be incorporated 10 ameliorate effects of acidiry and mera!s
during treatmenr (Girts and Knight 1989). In addirion to plant
harvesring. plants may be managed b) comrolled burning of dead
plan! material during late w inter or earl) spnng. or by controlled
grazing of marsh plants by such animals as goats (\\'ol,erton 1987).

Roo1deprb

~per root zone deplh rna) encourage hrghcr remo' al efficiencies.
WatSOn ct al. (!989) noted that remo,al effic1enc1e> (BOD, and l\")

for "'ellands used for was:ewater treatmenr in Santee. Cahfomia
\I.Cre greater in the - 6 em (30 in) deep reed (PJvagmues australiS)
and 60 em (24 in) deep bulrush (Scirpw ''0/ulus) marshes compared
10 the more shallo" 30 em ( 12 in) deep cattail (T}pha laufoha)
marshes.
...continues on following pages

6-29

Evaluation for Planned Wetlands

Fa.:tor

Remarks

NUTRIENT/CHEMICAL

REMOVAL
Nitrogen removal

If nitrogen removal is desired, the wetland should be designed 10
alternate between oxidizing and Nducing condition (Faulkner and
Richardson 1989), i.e., hydrologic regime should include periods of
flooding and exposure. Fluctuations between anaerobi~ and aerobie
conditions favor nitrogen removal (Reddy and Patrick 1975, 1976;
Tilton and Schwegler 1979; Heliotisand DeWittl983). If mineral
soils are used to establish the planned wetland, the low carbon
availability may limit the system's capability to process nitrogen
through denitrification. Faulkner and Richardson { 1989}
recommended the addition of an available carbon source to
overcome this problem in newly constructed wetlands until litter
sources are available. Gersberg el al. ( 1984a) demonstrated that
plant biomass, mulched and applied to the wetland surface, was an
effective substitute for methanol as a carbon source for
denitrification.

Phosphorus removnl

Phosphorus is removed by soil sorption processes, therefore,
selection of the wetland substrate is critical. To maximize sorption,
the substrate should be predominantly minenif soils high in oxalateextractable aluminum and iron (Richardson 1985). Organic soils
have relatively low phosphorus sorption capacity compared to
mineral soils {Richardson 1985), therefore they should be avoided
if phosphorus removal is desired. The wetland should also be
designed to alternate oxidizing and reducing conditions to recharge
sorption sites (Faulkner and Rkhardson 1989). For the removal of
phosphorus, Steiner and Freeman { 1989) recommended (I) using
clay soils with iron and aluminum content, {2) adding sand to the
finer textured soils which have high phosphorus removal capacity
10 improve hydraulic conductivity, or (3) adding iron or aluminum
10 the substrate and/or the wastewater. Phosphorus removal
capability may change with time. While wme wastewater treatment
studies show continuing ability to remove P (e.g., Winchester et al.
19&7), others show substantial decline within a few years (e.g.,
Brinson 1985}.
. .. continues on following pages
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Sulfu r rete ntio n

If sulfur removal/storage is desired, !he wetlands should be designed
to create and maintain anaerobic, strongly reduced conditions to
enhance (I) SO;' reduction, (2) storage in organic forms, and (3)
volatilization as H,S or other organic S gases (Faulkner and
Richardson 1989). Aerobic soil conditions during dry periods
oxidize reduced S to SO;' which may be exported later with flood
waters (Wieder 198;, Bayley et a!. 1986). The hydrologic regime
should be permanently flooded or have few periods of exposure.

Mel!ll removal

Substrates influence !he removal of metals through ion exchange.
The preferred substrate is organic soils with high humic content
since !hey readily remove metallic ions; however, !he designer
should be made a"'are !hat ;ite saturation may limit longevity
(Steiner and Freeman 1989). That is, the \\etland may reach its
assimilatory capacity and no longer provide effective metal removal.
Plant harvest is a common practice used for the removal of heavy
metals in floating aquatic macroph)1e wastewater treatment systems
(e.g., Dinges 1979, DeBusk and Reddy 1987).
Information on metal; removal in wetlands is Jimir.ed. Some authors
report high metal (e.g.. lead, copper. zinc, cadmium) removal
efficie ncies in \\etlands treated with wastewater, industrial, or
storm water drainage (e.g" Gersberg et al. 1984b. Best 1987, Martin
1988). However, WatSOn et al. (1989) caulioned against any firm
conclusions because !he data were from short-term pilot projects
subjected to low application rates .

.\OSCELLAN.EOUS
Was tewater treatment

For the treatment of wastewater, refer to available nutrient behavior
models (e.g., Hammer and Kadlec 1983, Kad lec 1987a, Kad lec and
Hammer 1988) and other peninent references addressing pollutant
removal mechanisms (e.g.., Reddy 1984, Godfrey et al. 1985,
US EPA 198;, Reddy and Smith 1987, Reed et al. 1988, Hammer
1989).

S torm~a ter man.ageme.ot

For design criteria and discussion on artificial v.etland systems used
for SIOmlWater management refer to other peninent references (e.g.,
Meyer 198;, Schuler 1987, Martin 1988, Stockdale 1991,
Washington State Department of Ecology 1991).

tecbniq ues
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SELECTION
ElEMENT

SELECTED SCORES FOR
ELEMENTS

OF SCORES

FOR ELEMENT
CONDITIONS

WAA

Pian ned
Weiland

OtFFeRENCI:
IN SCOIU:S
(PI•nnod - WAA)

II bolh scores
are NA re<XHd NA

Foolots Ymlling the pol<tnlilll for wafer quafjty lmprovom&nl (elollfllntS 4b, Ta, Bnd 16a):
~b.

Diotulbanco ot s~e
(Water Qualijy)

Assume NA • 1.0

(WQ)

(ll>tlude obHrvations of dobri5)

No or minimal disturbance.
••
b.
periodic
Pote~tial for

dittuf1>anoe present, but preuenlative action takero (e. g,,
installation of oxdos1110 Jeoces I« het·

biYctes

.-human

NA
NA

disturbance)

OR

If recently disturbed, &00. suflk:ientty

c.

d.

7.

stabll.ized with mulcl'l, seeding, or planting.
Moderate di,tutban.u. (e.g .. disturbance
ot sediment$ oniy in portion of site: in·
frequent grating by waterfowl; deposii.B
of de b<ia).
Evidence of iubStant~l periodic disturbanoe which makes Sl.lb$trate unstable
(e.g .. muskrat eatouts. ouergruing by
watertowl. cattle 9ru lng and trampli~.
nutria actiVity, human aetiviry such as
the use of off-road ~~i<los, wolland
uned. filled. logged, clear-out or exoav ated and llol stlbili::ed by seeding or
plllnling) .OR· ovidenoe of s ubstantial dumpl119 of dabrio (o.g" tnuekfood of garbage).

It'A

(«)

(J)

1{,1

0.5

0.1

Hyck1)pellod
7• .

Water level11uctuatlon

(SB. SS.WQ]

Assume NA s: 1.0

a. Tidal woUand.
b. No fluelllating waltr lev<!l.

NA

NA

/{If

/{If

c.

NA

(,)

(«)

d.

Fluctuatinq water lavet eauslng no or
moderate erosion.
F luctuation OOC4tiionaJiy drastic causing
severe erotion &ncllor preventing vege-

ta1iDn establishment (e.g., periodic rete.,e from upslr&am impoundment; res-

&Noir Orawdown).
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SELECTlOH
~SCORES

ELEMENT

FOR ELE/.' ENT

CONDITIONS
16

SELECTED SCORES FOR
ELEJ.' E'ITS

O(frERENCE
IN SCORES
(PWv>ed • WAA)

W.PA

P,Med
Wet~;~nd

H lxoUI sce<e•
a--e NA.. rt.eord NA

S.u
16>

v-.~..,.,.,....n

ts the u~ cons.oe.r.o to r:ro-e
~

Assure M • 1 0

)WQ)
1

to- OO:.~'l-

b . , . _. . ...,., q.u ..., beco<Jse c;f Cs

.,.,_ "'1dlh (t g . "'~ < 21HI....C..)?

••

No
b. Yes.

AA
01

#A

If yes """"""'

#A

#A

s..osn,.._ ~ •"'ecllng....,.. <P1MtJ
(~

1

la. 5!>. MtJ 14<:)

Ba.·•t.% ch-ataa.tftS.t.ICS
11

V'la~t

[SB WO)

........... NA = 10

conu::a wr..n roe of b.atL%

(• H Figut11 A. 1)

••

b

No

s.ncx~..ne

oa,n.-

lr:~ue~ ...!t'r cor:aa al SO! ~ ~i.E no~ ol baM (e q a>f'<
~once ~._~

tor a.s

"- OccnlOtt a · ,. J:..t' conact a: toe o1 barl.k
( t- g . COf'!:..ac:l once 1 I"10ii •
d Moc.e-n:t ,...,:,er c:ont.att a: toe- cf haM
(tnO<lera'e undtta.m.>g of ban<)
frequent wntt c:onaa 1t toe of bank
(sovere undorcuttong of bank)

•

NA
10

0.5
07

10

+

05

0 1
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Bank Absent
Condillon A • No Shoreline Bank

Condaicn A

Bank Present
Bank

ConditionE
Toe ot Bank

Cond~icn

9

Condilicn 8 • lnfrequant wal er contact at to. cf
bank. I.a ., no undetcUlllng of bank
(8,g .• con1act onca annually or less).
Condition C • Occasional water contact a110e of
bank (e.g .• oontacl once a month).
Cond"lon 0 • Moderate wll!er oontacl at roe of
bank (moderate undercutting of
bank).
Cond~lon E • Frequent watGt contact a! toe of
bank (severe undarcutting of bank).

Example ::: Tidal System
Cond~ion 8

Bank

-----------E• MHW

• Mean High Wat•r (MHW) below toe
of oank
Co.ndlllon C • Mean High Water Spring (MHWS)
Condition 0 • MHW al toe of bank
Condition E • MHW above toe ol bank

Tee ol Bank

---·MHW

Figure A. 1.
Water contact with toe of bank (element 1a)

&-40

Water Quality
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SELECTION
OF SCORES
FOR ELE/.Ii:HT
C()I'.'OI'TIONS

El.EM.ENT

5

SELECTED SCORES FO~
ELEM ENTS

WAA

~

Y.ledand

Olf~ t-RCNCE

IN SCOReS
(Planned • WAA)

tfboth ~'$
are HA.. record NA

Sutface runolf from IJ!'Siope ate»

SUsfat:e runolf ITem upslope arus

5I>

( etOOJG<l

a Surlaoe runolf ITem t1l>$!ope areas no:

b

Asstme N.A = 1 0

(I'.Q]

of biill< and ..-~!land ~r)

a:n appatent conuibutor to e1~1 ... tr..e
wetlind (e g • N<> 01 mO>imal ~nee
of s.wf-cU eroston in u.,.'\J.and area!~ e g ,
ons~al>iaea gvllie> i !;l$en!J.
SUsface runolf ~to ..-$nd
eTO$)():n rr.orumaJcfl.se to prese.nce of eJ.
fecwe 1'\tilralion and dta.N:qe coritrol:s
in oqoren~ upolope arus (e Q • surla<:e
l'l.ll'IOff' through wetland conveyed by
.abiized gullies: ~slope surlace

AA

AA

IIA

#A

(.)

(J)

f .O

1,0

(.)

(.j

1.0

1.0

#A

etocks~)

0

d

14

Su;'fic.e nmoff from ttpstope asus
ca11s.t'S mode.ta te wetta.nd erosion.
Sutfaee n.moff from ~lo-pe a:re-as
causes substannal W'Btti nd eTO$iOil

o;
0 1

~

Vegeta:ed Of unvegettated wetland s.i:op!
{Entire wetlind)

14

•

SJo.pe tS ~ W""u:h ar.d./01 wahout veg·
ew.bOn (e.g., a sJope Y~~i'uc:h cs a-dp.t$ted
to the 'Wii'V"e c:fl'm~e wootd be S!.i'ble

(SS, \o'Kl]
1.0

tM a.bs.!!nce of ~eta oon).
b. ~ils:a.,. ~ proteaion pro.
w:!ed by Se.af lites a.nd cel:iris.

1.0

c. Slope os unslab!e (e.g., an -toted

0 .1

ever~ In

s.klpe wen gufJes, evidence of a ne1 tos..s
of .no.-e sedrnen:s ~""'og tne d.-eloptn!tU of a ba~--x. e-vxtence of scounng

--

••

0

_ . , nppl<>..s.)

'

v890''"""" chiJI'ilaonsties atrectJt>g ....t.,. qvofiy (ole·

morn 100 IOh, and 101);
10

V~bOn WJO«embC:S during growinQ OU·

son

100

plant (bisa!) C<Net , ondu<!ing roated
va-scut...a.r at;utlt. bees . ., • ntin 'l¥8tland
{Con•«~~< <rif those part> ol vog<!ation
which 1\oYe oontat:! .,.;u, wa!br llcw See
Ftgu,. A..l)
Potce<l(

•

b

0.

0

(SS. VKl]

Cover > 7 3%.

10

Cove< 51. 75%.
C.W.· 25 . 50%
Cover< 25'1..

01

0

03
0 .1
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VIEW FROM !.EVE!. OF
AVERAGE HIGH WATER

--

MEAN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 10a, 10b, or 10d}

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 1Oc}

>75%

Ground surface
areas almost entirely
covered by live
vegetation

FigureA.3.

Percent l)lant cover (elements 10a, 10b, 1Oc, ancl 10cl)
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SEUCTION
OF SCORES
FORELW:OI'IT
CONOITIONS

ELEIIEHT

101\. Plant ne,ght "' ontlnt - u.tnd
(lndudt rootod v-aS<:IJW oqvanc o.ds)

•

SELECicll SCORES FOR
ELEMENTS

! ~SCORES

1"'-·WAAl
WAA

PbN>K
Wet1and

l1 bctn SOOtH
.,. w._ ....,.,., NA

As.wne WI = 0

(WQJ

Aveta;o planl hejghl equal to Oil>~
nera-;.• Ngh wa!t! teve:l
ln:~:e ~1i<i<l. l e .. o :>p~<>nnu:e~ equal proportio<u of plana equal
lD 01 tail!t -AND- pQn!s shoner INn

O<!T"'~CE

I0

thi J\

b

aft:rv~ t'Ygr~ wa:!J teve....
A \I'~ ~)lata_ neJQ -.1 shor..:er v-an .

Cc

08

,..,.

1.0

1.0

0

0.3

0.4

0

10

10

0

OS

a;• n~l'l wa:e:r evet
Voge-..l!IOn rosetil

d

Veg~ pe!"'S!~Si...!nee

I ()I

(~rooted

01

in entire wK.and

{SS WOj

vasctAaf aq.Ja:oe oect)

Da""'u·'" plJ!1I cowr

•

Persrs.te.nt vegetatJo.n

10

b

Approxma~ eq ual~

of per·
st)!ent iind non-per$l$te.nt v.getaoon

08

c

~ernvo;;eto:t>on

05

d

V·lJ-•l>o<>nL

0 I

-

E.,.:11s ~ ~ :1» uren of NrM eonc.ac:t W"1t

- ....a...,...,. ...,,.."';b. 15. 11. re 9

Su~o:e

go,

Oror-...- J 'l-DS!ra:!" l')'U:

•
b

r "le tnn!13J soo1s (• g

('.".'OJ

.,.,.,... '""'

.

I0

- "' coo-

0 I

ta.m. Ierne. day) -OR- """'""" oogo
ctv•'"" con<!11t (> ~ oy we>gn~)

M.a...n 12~ sand_

c. Caune sam. be<!!od<. ble
15

rg

05

Hyc/olo9JC ~ (Qmenl alreitdy aJUWetod

·-·>
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

E~EMENT

17.

SELECTED SCOftES FOR
ELEMENTS
WAA

Planned
Weiland

~f'8S.

able. e.g., &ile designed for otonnwatet monag&ment).

b.
c.

Tidalw..tland.
Information not available.
Oata available to demon&trale """land do-

NA
INA
1.0

t$ntion time adequate fot effective nutrient
temoval. Explain:

d.

e.
f.

• 24 hours for I year storms.
12-24 ftouto for 1 yur l!Oim$.
< 12 hours lor I year sto~ms.

Afl1

b.

Tidal wetland.
Water flow within or lfltough weUand pr&-

Afl1

Afl1

1.0
0.5
0.1

If on~ NA. /eCOid

[WOJ

18. Sh*! V$. channel ff<lw

a.

If bolll scores

are NA record NA
If NA and/or INA.
recpf!l both

(An~ww only II hydrologic calculations ate avail-

a.

IN SCORES
(Planned- WAA)

[WOI

Detention time

DIFFERENCE

bolh$00.....

NA
1.0

dominantly sheetftow c-e-.g., > 50% of the
flow enters and passel~ throug~ w~tland ae

Afl1
(J

s~etflow).

c.

Water ftow occasionally •heetflow (e.g.. 10 •

0.5

#11
(J

Afl1

50% of ftow is sheettlow; &xten$iVe'f
braldO<I chan""l flow).
d.

Water flows primatily in ctl.annet and tatety
spreads over adjacent weuand.

0.1

IWOJ

19. Averoge water deptll (during ~>eriod$ when sur·

~ one NA, record
~oth scorec.

face water is present)

••

b.

c.

a.
e.
f.

Tidal weua~d.
< 15 em (< 6 rn.J.
15- 30 em (6 -12 in.).
30-61 em (12- 24 in.).
61 - 91 an (24- 35 in.).
> 91 an (36 in.).

NA
1.0

0.8
0.6
0.4
0.2

AlA

Afl1

Afl1

COICI.llai.OO 01 WA'II!H QUAliTY FCI

s.H<10d
S<orea

/. 0 \ 0. ')

(• )

( 16)

ftoment

ll1Af<.LEY

PAOJEC"l Ill U

COMI'AI11$0N - -

•tyoroto(Jicc:onOtlOn -.;;;;;;;::::::

wAA

~
~

<• 0 , WMJplarw\Od wctla11d)
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If
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Evaluation for Planned Wetland&

Chapter 7.

7.1

Definition

Wetlands function to provide food. cover. and
nesung habitat for a vari~ of"ildlife species The
Wildlife FCI pro,ides a relarive measure of the
degree to v. hich a we !land funcrioos as habitat for
'"ldhfe as described by habillll complextl) . It ts
assumed that greater habitat comple'lil) can be
expected to attract a higher dh ersny and!or a bun·
dance of "ildlife.
The tmportance of habitat complexity in determin·
ing wildlife species diver<;ity and abundance has
been demonstrated by several author<; (e.g., Chasko
and Gates 1982, Harris et al. 1983, Kantrud and
Stewan 1984. Sv.tft et al. 1984, Kantrud 1986. Short
1988. Ball and Nudds 1989. Finch 1989). These
authors ha' e anributed increases in v.ildlife diver·
sil)o and!or abundance to different forms of habitat
comple"l) For example, :-.fucArthur et al (1962)
concluded !hat horizontal variabilil) in habrtatl)pes
(patchrness) "as the main factor affecrtnl! birds
species di,ersiry. Weller and Spatcher (1965)
demonStrated that the ratio of emergent vegeuuon
to water was an important dererminam in marsh brrd
abundance. Roth ( 1976) found that an increase in
patches created by the horiwntal overlap of addi·
tiona! ,·egetation layers resulted in increued bird
species richness.
Habitat complexil)• on both horizontal and vertical
axes can be described in a variety of ways. According tO Ball and Nudds (1989), each a.xis can be
further dh ided rnto and described by the follov. ing
categones.

Wildlife

"(a) the number of patch types ("patch'' being a
porrion of space which is homogeneous with
respect to the kind o r density of some struc·
rural habitat component),
(b) the equitabilil) of representatron of !hese
p3!Ches (i.e .. the 1'3tio of the areas covered by
'arious parch I) pes),
(c) the degree to "hich the>e patches ue jUXta·
posed or interspersed. and
(d) the size of the patches."
The assessment describes each axis using the above
categories, where possible. For e\lltnple, the hori·
zontal axis is described b) the number of cover
!)pes ("e'), ratio of co\er !)pes ("b"), and cover
I)J>e interspersion (we"). Similar categories are used
for 'egetatioo strata v.hich represents the vertical
axis and 'egetation-v.ater proportions "bicb is an
ahema1h·e description of the honzootal uis. The
size of patches \d'1 "'as not used because it is om
feasible to use a 'egetation patch siu that bas broad
application to all "ildlife spec res srnce thetr habitat
requirements are so diverse. The use of any thresh·
olds "'ould be arbitrary. Other features considered
in the assessmem which increase habitat complexity
include the shape of upland/v.etland edge, wildlife
at!T2ctors, and is lends.
As a rapid assessment technique, EPW does not
require "'ildlife SUT\eys or sampling: therefore, it
cannot pro' ide demiled information on potential
changes 10 r:lre populations of rndi' idual species.
Also, EPW is designed to pro' ide a general description ofhabitatv.bich is assumed to be app!Jcable to
a v.1de range o f "'ildlife species The conditions
considered best in this procedure may be optimal for
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some, but not all wildlife specie~. lf goals for the
planned wetland focus on habitat requirements of a
specific species or group (e.g .• amphibians and
reptiles), then the EPW elcments and Wildlife t'CI
model may need modification .

7.2

Explanation of the Model

Fifteen elements are used to assess the Wildlife
function . These elements contribute to five comp(}o
nents which define the Wildlife FCI (Figure 7.!,
p. 7-J).
The Wildlife FCI is a product of two main components: Features Which Reduce Habitat Value and
Habitat Complexity. Habitat Complexity is defined
by four components: Vegetation Strata. Vegetation
Cov~r Types, Vegetation/Wa!er Proportions, and
Physical Features. The Vegetation Strata component
describes habitat complexity on the vertical axis.
Habitat complexity on the horizontal axis is described by the Vegetation Cover Types and the
~egetation/Water Proportions components. Vegeta·
uon/Water Proportions is distinguised as a separate
component because of its demonstrated importance
in determining wetland dwelling bird abun·
dance/diversity. The Physical Features component
describes other features which have been shown to
increase habitat complexity and increase wildlife
diversity/abundance. The Features Which Reduce
Habitat Value component considers tho~ elements
which may act separately or in combinatioo to
s ubstantially limit the degree to which a wetland
provides wildlife habitat. In most situations, this
component will be considered not applicable (NA)
and will not be used in the calculation of the FCI.
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Rationale and Assumptions

ELEMENT 4c. DISTURBANCE OF
WILDLIFE HABITAT
Dil'eCtiiJif.<: Determine if there is recent disturbance
ofwildftfe habitat (e.g., wetland tilled, filled, excavated, burned, or mowed} by field observations
and/or local inquiry. If site is subject to disturbance,
note (a) if the disturbance is moderate or substan·
tial, and (b) if the disturbance is used as a wildlife
management practice (e.g ., controlled burning).

Rationale and assumptions: Disturbance in and
around wetlands can cause a range from negligible
to devastating effects on wildlife. Unfortunately,
there is no simple method of relating disturbance to
wildlife usage (e.g., no set number of passing boats
will equate to a predictable reduction in bird abundance). The issue is complicated by both the variety
of wildlife species and types of disturbances. Regardless of the type of disturbance, if the habitat is
altered, populations of some species may be adversely affected while others may benefit. For
simplicity. only substantial reoent periodic distur·
bances which reduce habitat availability and leave
no opportunity for recovery are considered as
factors in the reduction of habitat value. For a ll
other disturbances, it is assumed that the site will
recover an~ that current element conditions (e.g.,
low vegetation cover) will sufficiently describe the
quality of tbe altered habitat.
Wildlife utilization is affected by the amount of
disturban«, if any, to the wetland. Disturbance of
vege~ation cover andfor soils by periodic tilling,
burnmg, or mowing will likely lower habitat value
by (I) the removal of vegetation which is used for
cover and food, (2) the elimination of litter which is
u~ed for cover and as nesting material, and (3) the
d1sruption and reduction of animal and invertebn~te
populations which are used as food sources. Heavy
recreational activities directly in or immediately
adjacent to a wetland area can also reduce wildlife
use.

Wildli fe

7/94

( 13a)

Percen t open wat~

(1 3b)

Vegetatio n/water
interspersion

(21 a)

Shape of upland/
wetland edge

Veget ation/
Water Proportions

( 2 2 a) Wildlife a1~t~tr~a~c~to~r~s~:::::::::::=-"'~ PhysIc aI Features
(23) Islands

F9.n" 1

Rm:>or"s!Yos ol e.:ements and corti)OI"en:s ro :tte Ylj1111e FC I mooel
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Disturbances caused by agricultural use of wetlands
generally decreases the habitat value for waterfowl.
In a study of28 breeding wetland dwelling birds in
North Dakota, Kantrud and Stewart ( 1984) recorded
only two species breeding on tilled wetlands (American avocet and Wilson's phalarope). Talent et al.
(1982) noted that mallard broods were seldom seen
on wetlands with a history of recent and repeated
tillage. They reasoned that these disturbed wetlands
did not maintain adequate animal and plant communities for use by duck broods. Kan1111d and Stewart
( 1977) noted that the value of tillage wetlands to
breeding waterfowl was partially dependent on the
presence of stubble, dead weeds, and crop residue.
The reduced waterfowl use of tillage wetlands was
attributed to a relatively low invertebrate fauna,
which resulted from a lack of organic substrate in
the ponds (Krapu I974, Kantrud and Stewart 1977).
Usage was found to be greater if the tillage wetland
contained stubble or other dead vegetation debris.
Several authors have documented the affects of
human disrurbance (e.g., boating, hunting, and
logging activities) on birds and mammals (e.g.,
Korschgen et al. 1983, Kaiser and Fritzell 1984,
Cross 1985, Reid et al. 1989). Human disturbance is
even considered in HEP models for the redhead
(wintering), roseate spoonbill, and osprey (Howard
and Kantrud 1983, Lewis 1983, Bana-Miller 1987).
In a study on the effects of recreational boating
activities on waterfowl migration along the Upper
Mississippi River in Minnesota, Korschgen et at.
( 1983) concluded that disturbances can be detrimental to production and energetically costly to females.
The affects of human disturbance may also be
negligible, depending upon the species. In a review
of literature on the great blue heron. Short and
Cooper (1985) noted that nesting herons may be
habituated to noi~e, traffic, and other human activity. Kaiser and Fritzcll (!984) found that while
green-backed heron activity 011 the river channel
declined with increased recreational boating, heron
use of backwater habitats was not noticeably affected even though the herons heard and saw bu.
mans.
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Some disturbances arc the result of management
practices which are employed to improve wildlife
habitat and utilization (e.g., Kaminski and Prince
I 981, Schnick et al. 1982, Rutherford and Snyder
1983, Krueger and Anderson 1985, Kantrud 1986,
Gordon et al. 1989, Kadlec and Smith 1989, Payne
1992). Management practices include water level
and salinity manipulation, burning, disking, mowing, crushing, dredging, shading out with sediment
or surface (e.g, plastic) covers, and controlled
grazing. These disturbances may (a) temporarily
reduce habitat use and/or (b) permanently alter the
habitat to attract specific species. In this procedure,
these disrurbances are not considered as substantially limiting to wildlife utilization, especially since
the goal is to improve habitat.
In the assessment procedure, this element is considered not applicable if there is no or moderate dishlr-

bance of wildlife habitat (condition "a") or if the
periodic dishlrbance is used as a wildlife management practice (condition "b"). Element 4c is factored into the Wildlife FCI only when there is
evidence of receot substantial periodic disturbance
which reduces habitat availability (condition "c").

IELEMENT 11a. LAYERS
Dlrect/Qns: Determine the number of layers in the

wetland by field observations. The six possible
layers include:

a. Tret. The tree layer is present if leaves and
twigs occur>. 8 m (~ 26 ft) above the apparent
surface and the canopy cover is~ S% of the area
when projected to the surface.
b. Stem bolt. The stem bole layer is present if the
densityoftreestems is >2S em (:..10 in}dbh or
structures analogous to tree stems (e.g., nest
boxes) are .>5 per ha (>2fac). Diameter breast
height {dbb) = Diameter of a plant measured at
breast height [1.4 m; 4.5 ft]).

7/94

c.

Midstory. The midstory layer is present if leaf
and !Wig tissue occur from 1.0 m- 8 m (J-26 ft)
above the apparent surface and Ibis cover is
> 5% of the area when proj ected to the surface.

d.

Gro uodcover. Groundcover layer includes a
variery o f surface coverings from 0-1.0 m
(0-3 fi) above the apparent surface (e.g., herbaceous vegetation. bare ground, rock out.erop).

e.

Surface wate r. Includes surface water from
0-25 em (0-19 in) in depth.

f.

Wate r col umn. In open water extends d0\\11
from 25 em ( 19 in) below the surface of the
wa.1er.

Rationale and assumptwns: A high d iversity of
wildlife is most likely to occur in wetlands with a
greater complexity of vegetation on the vertical axis
since the addition o f layers increases habitat structure COOlplexity. Birds tend to partition a habitat by
occupying different venical layers, such as high
canopy. rree trunks. shrubs, and the herbaceous
la}er (Pianka 1978). Avian diversity has been
sho\\11 to increase w ilh !be addition of shrub and
rree layers (e .g .. Karr and Roth 1971, Roth 1976.
Stauffer and Best 1980. Swift et al. 1984, Finch
1989). Mammals. amphibians, and reptiles also are
distributed throughout the venical dimension of
vegeu11ion communities (Shon 1988).
Habitat complexity on the venical axis can be
described by the number of parches (Ball and Nudds
1989). Expressed in terms of layers, habitat complexity is described in Element II a by !be number
of layers. Habitat complexity on the venical axis is
most often described by three vegetation layers trees, shrubs and ground cover. This simplification,
which is used in many classification schemes, does
no t adequately represent habitat complexity for
venebrate wildlife species. For this reason, Sbon
( 1988) deveJoped a habitat SITUCture model based on
the association of many wildli fe species v.; th the
venical srrucrure of habitatS. The layer categories
used in this procedure represent a mod ification of
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the habitat layers defmed by Shon (1 984a, 1988).
The two categories not included in this procedure
are subsurface layer and open water bottom subsrrate.
An increase in layers (venical srratification) is
generally associated with an increase in avian
diversity and abundance. Swift et al. (1 984) found
that vegetation srrucrure bad a significant effect on
breeding bird communities in forested wetlands of
Massachusetts. Breeding bird density and bird
species richness were found to be positively correlated "~th small shrub (1 - 3m height) density. In a
srudy of habitat area requirements of breeding forest
birds in mid Atlantic states, Robbins et al. (1 989)
determined that the relative abundance of 75 bird
species was most often related to percent forest
cover (mostly positive, some negative correlation).
Burger (1 985) noted that while vertical suatification
is minimal in prairie and sah marshes. nesting birds
ha'e Slill adapted by building nests at different
levels: noating nests, elevated nest platforms, or cup
nests attached to several vegetation stems.
Each layer provides different habirat. The midstory
and tree layers are irnponant because they provide
additional cover and food, panicularly for canopy
foragers. Limbs and branches of these upper layers
provide song and roosting perches, as well as
suppon for nestS ( Weller 1988). For example,
Ringelman and Longcore (1982) noted how overhead vegetation provide concealment from predators
and shelter from severe weather for black ducks in
Maine. Gilmer et al. (1 975) noted that mallards,
show a preference for woody vegetation in nest site
selection and conSITUction. They attributed !be
higher mallard densities to the availability o f loafing
sftes and cover in the overhanging brush shorelines.
The stem bole o r mature tree trunk, if large enough
in diameter (>25 em dbh), provides habitat for
cavity-nesting species (Shon 1988). Groundcover is
us..-d for cover, food, nesting, and loafing for a
variety of wildlife species.
Vertical stratification may increase the abundance
of some species, but lower the abundance of others.
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For example, in a s rudy of small-mammals in Iowa
ripari(ln communities, Geier and Best (1980) concluded that an increase of shrub cover and/or decrease in forb coverage would raise abundance of
two species, but decrease abundance of five other
species.

would have greater habitat complexity than one
dominated by one layer with a very small patch of
another (e.g., I 00% tree cover : l 0% emergent
cover). The surface water and water column layers
are not included in this element because they are
addressed separately in Elements 13a and 13b.

In the.assessmeru procedure, Element I Ia is always
factored into the W ildlife FCI because the conditions repr~sent a fu!J range of possible layecs and
their contribution to habitat complexity. The greatest number of layers (condition "a") would be the
most complex and thus most likely to support a high
diversity of wildlife species. Fewer layers would
likely support a lower diversity of wildlife; therefore, the lower number of layers are assigned rels.tively.lower scores.

Increased layer coverage is generally associated
with increased avian diversity and ai>Dndance. Karr
and Roth ( I 971) recorded a rapid increase in bird
diversity with an increase in both coverage (from
8(}..120%) and structure of the vegetation (from 1-3
plant strata). Highest diversities were recorded with
percent vegetation coverage> 200% indicating that
diversity was strongly correlated with structural
complexity of the plant community. Robbins et al.
( 1989) detennined that the relative abundance of
breeding forest binls in mid Atlantic states was most
often related to percent forest cover. Lynch and
Whigham ( 1984) noted a tendency for bird species
to favor forests with a dense herbaceous
groundcover. For this procedure, it is assumed that
tlle abundance and diversity of other wildlife species
would also increase with the equitability of layer
coverage.

/ELEMENT 11b. CONDITION OF LAYERS
Dif'eclums: Detennine by visual estimate the
condition or proportions of layer coverage (figure
A.5, p. 7- 54; A 34 ). Consider canopy cover of each
of the three vegetation layers: tree, midstory, and
herbaceous groundcover. (Canopy cover - proportion of the site included in vertical projections from
the general outline of plants, ignoring minor gaps
between branches and holes in the center of the
plaott).

Rationale llffd assumptions: A high diversity of
wildlife is most lik41ly to occur in wetlands with a
greater complexity of vegetation on the vertical
axis. Habitat complexity can be described by
equitability of representation of patches on the
. vertical axis (Ball and Nudds 1989). Expressed in
tenns of layecs, habilllt complexity is described in
Element lib by the equitability of coverage for the
three vegetation layers. It is assumed that there is
greater potential for increased habitat complexity
when there is a high percent cover (e.g., > 40%) for
each layer and the layer proportions are near equal.
Thus a wetland with near equal proportions of two
layers (e.g., 90% tree cover : 80% emergent cover)
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Complete coverage (e.g., neac 100%) for eoch layer
may result in a lower wildlife abundance and diversity compared to a less dense wetland with openings. Bird species diversity has been found to be
lower in closed-canopy forests compared to some
shrublands, forests with broken canopies, and woods
with early tree layecs (Kart and Roth 1971 , Roth
1976, Lynch and Whigham 1984). Roth (1976)
reasoned that the older c losed-canopy forests supported a lower bird species diversity, despite their
having more vegetation layers or volume, because
they wero less patchy. In a study on breeding birds
in forested wetlands of Musacbusetts, Swift et a! .
( 1984} found a negative (P $ 0.01) correlation
between crown cover and bird species richness. He
suggested that the openings in the canopy increased
structural heterogeneity and enhanced diversity of
the bird community. Tn the procedure, no distinction
is made between wetlands with closed canopies and
wetlands with openings in the c.anopy. For simp lie-
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ity. wetlands "~th high coverage in each layer are
considered the most complex. In order to assign a
high score to wetlands with openings. the best
condition is described by a moderate coverage (e.g"
> 40%) for ea<:h layN.

degree of interspersion of la yers is difficult tO
describe o r quantify for the purposes of a rapid·
assessment teehnique. Habitat complexity is instead
described in Element lie in terms of juxtaposition
or the spacing of shrubs and/or trees.

In the assessment procedure, Element II b is always
factored into the Wildlife FCI because the conditions represent the full range of proportion relationsh ips among the layers. Approximately equal
proportions and high perunt cover for each vegeration layer (condition "a") would be considered the
most complex habitat and thus most likely to sup·
pon a high diversity of wildlife species. The le&,
complex habitat would consist of a low percent
cover for each vegetation layer (condition "d") or
predominantly an unvegetated layer (condition "e").
Habitat complexity is considered moderate when
vegetation proponions are described by intermediate
conditions (condition "b')and relative ly low when
the wetland contains predominantly one layer
(condition "c'').

Irregular spacing of woody species is generally
associated with an increase in avian diversil)' and
abundance. Srudies in upland syStems have demonstrated that clumps of shrubs and small rree.s increase species diversil)', abundance, and successful
nesting (Chasko and Gates 1982). Only a few bird
species would be expected to u.se a habitat with a
regular d istribution of uniformly shaped and sized
trees/shrubs (e.g" orchard), whereas several differ·
e nt bird species would be expected to use habitat
with variation in spacing, he ight, and shape of
trees/shrubs (Roth 1976). For this pre<:edu.re. it is
assumed that t:he same applies to most wildlife
species.

ELEMENT 11c. SPA TIAL PAITERN OF
SHRUBSfTREES
.Directions:
Determine by field observations
whether woody species are presenL If several
individual shrubs and/or treeS are present (e.g.,> 2).
then determine if the individual plants are distributed in a regular or an irregular spatial partern
(Figure A.6, p. 7- 55; A 35). A " regular" spatial
pattern exiSts only if the shrubs and/or trees are
le<:ated in a very regular, orde rly fashion, i.e.,
spacing that is typical of row planting used on crops
and in some landscape techniques. Spacing wilt be
"irregular" in most cases.
RaLionale and assumpLions: A high diversity of
wildlife is more likely to e<:eur on wetlands with a
greater complexiry of vege.uuion o n the venical
a.~ is. Habitat complexil)' on the vertical axis can be
described by the degree 10 which patches are juxtaposed or interspersed (Ball and Nudds 1989). The

In the assessmem procedure. this element is considered no1 applicable if there are no "oody species or
if few individual plants of woody species are present (condition "a"). Element lie is factored into the
Wildlife FCI only when there are several indjvidual
woody plants present, t.he dismbution of which may
affect habitat complexil)'. Jnegu lar spacing (conditions "b') is considered more complex and t:hus
most likely to suppon a higher diversil)' of wildlife
species. Habitat complexil)' is considered relatively
low when spacing is regular (condition·'c").

! ELEMENT 11d. DIFFERENCE IN LAYERS
.Dirutions: Determine if the planned wetland
contains the same layers as the wetland assessment
area (WAA). If not, then provide an explanation.
Rationale and assumpLions: This e lement bas been
included to note any difference in layer rypes
contained in each of the wetlands being compared.
Difference in layer rypes is not considered in the
calculation for the Wildlife FCI because it is as-
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somod that any two layen will provide comparable
habitat complexity. This assumption was made in
order to maintain a simplified evaluation. Also, the
authors found no basis in the literature for justifYing
that one combination of layers was better than any
other. Since different layen do provide different
habitat, Element ltd has been included to provide
the u~ the opportunity to acknowledge and explain
any difference in layer types.
In the assessment procedure, Element I I d is not
in<:luded in the Wildlife FCT calculation, but it is
included in Table A.2, p. 3-29 and p. A v. This
element is considered not applicable if the planned
wetland contains the same layers as the WAA
(condition " a"). If the planned wetland does not
contain the same layers as the WAA (condition
"b"), the planned wetland is assigned a score of 1.0
in order to detect a difference in scores between
wetlands.

jEl.£1.!ENT 12a. COVER TYPES
DireciUJns; Decide and record the minimwn coverage that will be used to determine which cover types
at the site will be included in the assessment Then
determine the nwnber of cover types jn each lam
of the wetland from field observations (Table A.3,
p. 7-57 for definition of cover types). Calculate the
relative score by dividing the number of cover types
by 27 (i.e., the total nwnber ofpossible cover types)
(Figure 7.2, p. 7-9).
Rat/Male Oltli assumptions; A high diversity of
wildlife is most likely to occur in wetlands with a
greater complexity of vegetation on the hori2:ontol
axis. While birds usually partition microhabitat
vertically, mammals gene rally partition
microhabitat horimntally (Pianlca 1973). Some
mammals may stay in areas near specific types of
vegetation and others may occupy ground beneath
orthe open space between shrubs. Habitat complexity can be described by the number of patch types
(Ball and Nudds 1989). Expressed in tenns of cover
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types, habitat complexity is described in Element
12a by the number of cover types.
An Increase in cover types is generally associated
with increased avian diversity and abundance (e.g.,
Weller 1978, Harris eta!. 1983, Kantrud and Stewart 1984, Burger 1985). Kantrud and Stewart ( 1984)
found that, compared to other wetla.nd types in the
prairie pothole region, semipennanent wetlands
supported the highest diversity and abundance of
breeding wetland dwelling birds. The high bird
species richness was attributed to the presence of
several vegetation z.ones, each with a characteristic
life form which creates a greater habitat diversity.
Delphey and Dinsmore (1993) noted a lower species
richness of breeding birds in recently restored
pr.tirie potholes in comparison to natural praire
potholes and attributed this difference to the incomplete developmet of typical vegetation structure.
The presence of trees may be important to wildlife
species abundance. Stauffer and Best (I 980) found
that the abundance of most breeding birds species of
Iowa riparian C0!11munities species increased with
an increase in sapling/tree species richness. The
dead-tree cover type is also important for some
avian species. In a study on breeding birds in Massachusens wet! ands, Swift et al. ( 1984) observed
that the abundance of ground and berb foragers was
positively correlated to number of dead trees.
The term cover type is used in this procedure to
describe areas that are distinguished by the dominance of distinct vegetation life-forms or
unvegetated surfaces. Cover types are grouped by
life-form because it has been shown that the physical stTucture or growth habit of a plant is relqtively
more important to bird species abundance and
richness than vegetation species composition (e.g.,
Golet and Larson 1974, Weller and Spatcher t%5,
Burger 1985). It is assumed that the same applies to
other wildlife species. Both vegetated and
unvegetated cover types are listed to include the
broad range of possible habitat requirements for a
variety of wildlife species.

Wildlife
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Total number of cover types

=5

Element score = 5127 = 0 .19
TREE:

• !:>road-leaved

deciduous

MIDSTORY: • tall deciduous

• tall e vergreen

/

GROUNDCOVER:
• open water
• shon persistent
emergent

F191Jfe 7 2
Example llustranng ca!culallons to< Elemem 12a· total number ol cover types and e!emem s=e
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Vegetation and non-vegetation (e.g., mudflat and
open water) cover both contribute 10 and are importllnt to describing habitat complexity (e.g., Kantrud
aud Stewart 1984). Waterbirds frequently use open
water habitat and mudflats for feeding areas, resting,
preening, and foraging (e.g., Maru:iand Rusch 1989,
Korschgen 1989). One of the most important nonvegetation cover types is open water. For example,
Swift et at. ( 1984) found that percent surface wetness was directly related to avian density and
species richness. The most poorly drained sites were
found 10 have the most abundant diverse bird
populations. Swift attributed the increased bird
populations to increased water availability, moderating temperature changes; presence of more luxuriant
vegetation, greater variety of niches, and greater
amount and variety of food (plants and invertebrates}.
Different types of plants provide different food,
cover, and nesting material. Greater vegetation
complexity is important for waterfowl because the
different types of plants attract different invertebrates, thereby diversirying the food source. Vegetation complexity is important for providing seasonal
or even year-round nutritional requirements of
wetland-dwelling birds. In a study of the feeding
ecology of wood ducks in South Carolina, Landers
et al. (1977) found that females fed on invertebrates
in shallow, open water during spring; on white
waterlily seeds from late summer to early fall; and
acorns from flooded hardwoods durill8 fall and
winter. This example shows three cover types
providing the feeding requirements for one species.
The importance of wetland complexes (and therefore diversity in cover types) was also demonstrated
by a study showing that mallard hens occupied a
range of7-22 wetlands during the nesting sellSon in
the prairie pothole region (Dwyer and Krapu 1979).
Bird species have been shown to select nesting
habitat based upon life forms. Mate requirements
for nest-sites can be satisfied by planiS of many
species as long as they are similar in life form; some
species favor tall, course emergents, while others
utilize short and less robust plants (Weller and
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Spatcher 196S}. Burger (1985) used the example of
red-wing blackbirds to illustrate the importance of
life form in nest selection. In salt marshes, redwings nest in both Iva frutescens and Baccharis .sp.
because they have similar structure and strength. In
prairie marshes, however, red-wings prefer to nest
in Typha spp. rather than Scirpu& spp. reeds because
the reeds provide less support and are easily blown
in the wind. Chasko and Oates (I 982) reported
su~essful nests with vegetation heterogeneicy or
patchiness along a transmission line corridor in
Maryland.
Increased habitat complexity on the horizontal axis
may increase species richness and/or abundance in
some situations, but lower it in others. For example,
in a study of habitat selection by small mammals in
Iowa riparian communities, Geier and Best ( 1980)
found that seven out of nine species avoided areas
with high plant species richness. Percent forb cover
was most consistently correlated with small-mammal species abundance, whereas the more complex
shrub covered areas were associated with lower
abundance. Maximum abundance and maximum
diversity are not strictly compatible (Oolet and
Larson 1974). While the presence of additional
vegetation cover types may increase wildlife species
richness, it should not assumed that there will be a
concomitant increase in wildlife abundance.
Each layer can be analyzed as a habitat (Giles 1978)
and it is important that each be considered in describing overall complexity of the wetland. Many
classification schemes and assessment techniques
describe habitat by the canopy layer only. Th11s, a
forest with deciduous trees and no ·shrubs or
groundcover would be described by the same cover
type as a far more complex forest with deciduous
trees, deciduous and evergreen shrubs, and emergent
groundcover. To be more accurate, this procedure
requires that cover types in each layer be recognized
as contributing to overall habitat complexicy.
In the assessment procedure, Element 12a is always
factored into the Wildlife FCI because the list of
cover types represenu all possible cover types that
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can~ found tn "etlands. 'Wetlands "llh the greater

of co' er types are the most complex and
thus most li~el) to suppon a htgh d i,ersil) of
"ildlife species. Fe"er co'er !)pes result in lo"er
complexil)~ therefore. the lo"er num~r of co\Cr
I)-pes are a.ssigned relati' el) lo" er scores.
num~r

Note: The co-er l)l)eS recognized in the p~ure
Ye descnbed tn Table A 3. p . 7-57. A 37. The list
of co,er I}'J>CS representS a modification of the
subclasses listed tn the Co"ardtn et a l. (1979) and
Golet 1111d Lat1on (197~) cla.ss1fications systems.
Most notable are the following changes to the
Coward1n et al. ( 19 ~9) S)'Stem ·

a.

Increase from four scrub-shrub subclasses
d1stingu1shed b)' leaf shape (needle-leaved and
broad-leaved) to six cover types distmgu ished
b) height and branching.

b.

Increase from "' o emergent subclasses distinguished by persistence to four cover I)-pes
d isunguished by both persistence and heighL

c.

Reducuon from four aquatic-bed subclasses to
one co' er l)l)e. The subclasses algal beds.
aquatic moss. and lloaung 'ascular plants are
not included since thev cannot al"a''S ~ detected. The occumnc; of plantS in these subclasses IS transient, seasonal. or sporadic depending upon changes in cherntcal (e g. nutnent
a' a1labihl)) o r ph) sica I (e.g_ temperature.
hght, "ater 'eloc11) ) cond1uons While these
subclasses rna) be obser'ed m an ex1sttng
"etbnd. there v.ould ~ hnle confidence in
predicting their oc:currenc.e tn pi~ wetlands.
On I} rooted 'ascular plants are mcluded in the
procedure because their physical rooting makes
them a more stationary and predictable component o f the wetland Also, they can be planted to
tnltlate establishment in a planned "etland.

d.

All un,egetated subclasses are mcluded. For
example. the cover l)'pe ''dead fallen
~shrubs" 1S added to DOle those areas which
have resu lted from natural (e.g. fire, bea-er

Wildlife

activit), flooding)
c lea.rcuning} causes.

or

unnatural

(e .g ,

' ELEMENT 12b. RATIO OF COVER TYPES

I

Direaions: Determ ine by ' ' isual estimate the ratio
ofawer types (Figure A.7, p. 7-60; A -10). Consider
canopy cover of each cover l)l)e throughout a ll
layers. To determine ratio of co' er !)pes, estimate
the percent co-er for each co,er 1)-pe (e g , broadlea'ed deciduous rree canop~ : ~0"/o. bush) deciduous scrub-shrub canop} : ~()4/o ; short persistent
emergent cover: 50"/o; and organic non·' egetation
co\er : SO"/o). Select the condiuon which moSt
closely describes the ratio of layer coverage. The
ratio of CO\ er type for the above example is
40:40:50:50, wh ich is best described by condition
•·a". (Canopy cover : proportion o f the site included in ven ical projections from the general
outline of plants, ignoring minor gaps bet'l\een
branches and holes in the center of the plant).
Rationale and assumptions: A high dhers1ty of
" ildlife is moSt likely to occur 1n wetlands " ith a
greater complexil) of ' egetation on the honzontal
axis. Habitat complexity on the horizontal ax 1s can
be described b} the equrtabili~ of representauon of
patches. i.e .. ratio of the area.s co' ered by '·anous
patch I)'J>CS (Ball and ~udds 1989) ExPressed in
ten:ns o.f cover I)-pes, habitat complexity is descnbed tn Element 12b b) the ratio of co' er types
There is greater potential for increased hllbitat
complexil) if the co"erage of each coHr I) pe is
ma.X!lllized and their respecti' e proportions are near
equal (Element lib rationale). Thus. a "etland " 1th
near equal proportions o f 1'1\'0 cover I)-pes (e g., 90" •
broarl-leaved deciduous forest : 80"/o tall persistent
emergent) would have greater habitat complexity
than one dominated b} one la)er " ith a very small
parcb of another (e.g., I000/o broad-leaved deciduous forest : I 0"/o tall persistent emergent).
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rn the assessment procedure, Element l2b is a! ways
factored into the Wildlife FCI because the conditions represent the full range of possible ratio
relationships among cover types. Approximately
equal proportions of two or more cover types
(condition "a") would be consid~ the most
complex and thus most likely to support a high
diversity of wildlife species. The least complex
habitat would consist of predominantly one cover
type (condition "c"). Habitat complexity is considered moderate when the vegetation cover type
proportions are described by Intermediate conditions
(condition "b").

ELEMENT 12c. COVER TYPE
INTE~SPERSION

Directions: Determine by visual estimate the
degree of cover type interspersion (Figure A.8,
p. 7-0 I; A 4 1}. Consider canopy cover of each
cover type. (Canopy cover = proportion oftbe site
included in vertical projections from the general
outline of plo.nts, ignoring minor gaps between
branches and holes i·n the center of the plant).
Rationale and assumptloffl: A high diversity of
wildlife is most likely to occur in wetlands with a
greater complexity of vegetation on the horizontal
axis. Habitat complexity on the horizontal a.xis can
be described by the degree to which patches are
juxtaposed or interspersed (Ball and Nudds 1989).
E~tpressed in tenns of cover types, habitat complexity is descn"bcd in E'Jement 12c by the degree of
cover type interspersion.
lnterspenion is a measure of the extent of intermixing. of different cover types. High vegetation
interspersion is characterized by many cover types
distrib\lted in variable sizes and shapes, resulting in
abundant types and length of edge (figure A.8}.
[nterspersion is used in this procedure to describe an
important spatial component to wildlife habitat, i.e.,
edge. Edge is the boundary where one kind of cover
type starts and another stops. Edges generally
7-12

support a greater diversity and abundance of wildlife species than either adjoining cover types (Go let
and Larson 1974, Giles 1978, Harris et al. 1983).
This is referred to as edge effect. lnterspersion
describes the edge characteristics that are vital to
optimal wildlife populations {e.g., variety and length
of edge)(Giles 1978).
A high diversity and/or abundance of wildlife is
more likely to occur in a wetland with well dispersed vegetation cover types and thus greater edge
diversity, than in one with low interspersion {e.g.,
Han is eta!. \983}. Interspersion of food and cover
is important to waterfowl use of ponds (Ringelman
Blld Longcore 1982). Interspersion is illso important
to nest selection and breeding pairs. Although tlte
response varies depending upon the species, most
marsh nesting bird species generally prefer to nest
at the edge of plants of different physiognomy and
at cover-water edges (Weller and Spatcher 1965).
The use of wetlands by waterfowl broods was found
to increase as the number of vegetation cover types
at the open water edge increased (Hopper 1972).
The importance of interspersion to wildlife diversity/abundance is commonly recognized in wetlands
assessment techniques (e.g., Golet 1976. Hollands
and McGee 1986, Adamus et a!. 1987), although
different terminology may be used to describe patch
types (e.g., vegetation classes, subclasses, subforms,
cover types, zones).
In the assessment procedure, Element 12c is always
factored into the Wildlife FCI becau.se the conditions represent the full range of possible cover type
interspersion. High Interspersion for two or more
cover types (condition "a'') would be coo.sidered the
most complex and thus most likely to support a high
diversity of wildlife species. The ·least complex
habitat would have low or no interspersion (condition ~c"). Habitat complexity is considered moderate when vegetation cover type interspersion is
described by an intermediate condition
(condition "b"),
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IELEMENT 12d. UNDESIRABLE SPECIES
Directions: Determine from field observations if
undesirable vegetation species (e.g., Phragmites
australis. Lythnun salicaria) are present. If present.
identify these undesirable species and determine if
they dominate the wetland site based upon canopy
cover. (Can opy ~over = proponion o f the site
included in venical projections from the general
outline of plants, ignoring m inor gaps between
branches and holes in the center of the plant).
Ra1ionale and assumplions: Due to the lack of
habitat complexity ( rationale for Elements II a-<
and Elements 12&-<), monocuhural stands of plants
are often associa1ed with a low diversity of " ildlife.
Monoculrural Siands o f some plant species, howe\ er. are c~nsidered to provide even less desirable
wildlife habitaL For example. in a srudy of waterfowl broods on South Dakota stock ponds, Mack
and Flake (1980) found that canail ( Typha spp.) was
the only emergent vegetation lhat was negative!)
associated ''"ith pintail and gadwall occurrenc-e. The
change of many semipermanent wetlands to
monorypic stands of tall. robust hydrophytes such as
Typha spp. is now considered one of the major
causes of decreased "aterfowl use in the prairie
pothole region (Kanrrud 1986). The water e lm is an
example of a tree species which may be considered
undesirable when it becomes a dominant because it
is a less valuable food source to waterfowl than oaks
( Weller 1988).
Other terms us-ed to described undesirable species
include nuisance species, weed, pest plant. exotics,
and disturbance species. Examples of species which
are often considered undesirable include:

Phragmites australis ..... .... ... common reed
Lythnun salicaria .. . ... ..... purple loosestrife
Phalaris arundinaceae ....•.. reed canary grass
Typha spp. .......... . ............... cattail
Andropogon virginicus . . . . . . . . . . . . . bluestem
Xamhir.rm spp. . . ......... .. ...... cockleburr
Scirpus spp. . ...... .. ......... ... ... bulrush
Planera aquatica . .. ............... \vater elm

W ildlife

In the assessment procedure, this element is considered not applicable if vegetation species which are
considered to have limited habitat value are absent
or do not dom inate the site (condition "a''). Element
12d is facrored into the Wildlife FCI only when the
site is dominated by vegetation species considered
to have limited habitat value (condition "b").

ELEMENT 12e. DIFFERENCE IN
COVER TYPES
Directions: Determ ine if the planned wetland
contains the same cover types as the wetland assessment area ( WAA). Ifnot, then provide an explanation.
R ationale and assumptions: This element has
been included to note if there is any difference in
cover typeS contained in each of the wetlands being
compared. Difference in cover types is nor consid ·
ered in the calculation for the Wildlife FCI because
it is assumed that any rwo cover types will provide
comparable habitat complexity. Th is assumption
was made in order 10 maintain a simplified assessment. Also, the authors found linle basis in the
literature for justif)ing that one combinBiion of
cover types was generally bener than any other.
S ince different cover typeS provide d ifferent habitat,
Element 12e bas been included to provide the user
the opponuniry to ackno wledge and explain any
difference in cover types.
In the assessment procedure, Element 12e is not
included in the Wildlife FCI calculat ion, but it is
included in Table A2. This element is cQosidered
not applicable if the planned wetland rontains the
same cover typeS as the WAA (condition "a"). If the
planned wetland does not contain lhe same cover
rypes as the WAA (condition " b"), the planned
wetland is assigned a score of 1.0 in order 10 detect
a difference in scores between we tlands.
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IELEMENT 13a. PERCENt OPEN WATER
DireciiQns: Determine the percent cover of open
water from field observations, maps, and/or aerial
photographs. In tidal systems, estimate open water
at m id tide. Water areas underneath the canopy of
trees, shrubs, and eme~nts are not considered open
water. For example, if the entire site is covered by
water but includes vegetated areas, estimate vegeta-

tion ~anopy cover and subtract this value from
t 00%. (Ope• water =water at any depth with no
woody or emergent vegelllt ion. Include mudflat
areas which are periodically inundated). (Canopy
cover • proportion of the site inclu~ed in vertical
projections from the general outhne of plan~,
ignoring minor gaps between branches and ho les m
the center of the plant).

Rationale and assumptions: A greater abundance
and diversity of water dependent birds and muskrats
are more likely to occur in wetlands with a vegetation cover to water ratio o f 50:50 (e.g., Weller and
Spatcher 1965, Kaminski and Prince 1981, Murkin
et a!. 1982, Burger I 985). Habitat extremes are
tolerated by a few species, but are not ideal for most
marsh species (Weller and Spatcher 1965).
Vegetation/water proportions can be expressed
either as a ratio or in terms of percent cover. Percent
cover is used in this assessment procedure. Several
studies indicate that 50% open water would likely
support a maximum diversity/abundance of waterfowl. Weller and Spat~her ( 1965) examined the ro le
of habitat in the distributiOI\ aJid abundance of
marsh birds during an intensive five-year study of
two marshes in Iowa and found that peak populations wero reached when the ratio of emergent
vegetation to water was 50: 50. In North Dakota
prairie ·potholes, Trauger ( 1967) found that du.ck
brood densities were greatest on potholes wnh
33-50% open water; therefore, he recommended
that a wet land be at least 40% open water to promote dabbling duck brood use. Percent open water
is also important to other wildlife. Cover conditions
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are considered optimal for musknts when there is

soso% emergent cover and 20-50% permanent nonfluctuating open water (Allen and Hoffman I984).

Open water cover of less than 30% or greater than
70% has generally been found to support a tow
diversity and/or abundance of water-dependent
birds. Belanger and Couture (I 988) found that
dabbling duck brood use of mao-made ponds in
Quebec, Canada was significantly less on ponds
with > 70% open water. Weller and Spatcher (1965)
also noted that duck numbers were lowest when the
emergent vegetation, which provided brood cover,
was virtually eliminated and the marsh was converted to open water habitat. A study in Maine
revealed that bla.ck ducks seldom used ponds that
contained large ~:Xp&nses of open water ~ecause
there was little or no food and concealment
(Ringelman and Longcore 1983). Too little open
water is also considered unfavorable. Narural
wetlands of Saskatchewan parklands with < 33%
open water bad low use by mallard, blu~winged
teal, and pintail broods (Stoudt 1971 cited in M~~k
and F'lake 1980).ln a s tudy in North Dakota prame
potholes, Trauger ( 1967) found that duck brood use
decreased substantially in potholes containing less
than 2 0% open water.
Not all waterfowl and other wildlife species prefer
50% open water cover. Expressed in tenns of
percent herbaceous cover, the optimal cover for the
western grebe is relatively low at < 30% (Short
t984b)., whereas the optimal cover for the slider
tul1le is relatively nigh at > 90% (Morreale and
Gibbons 1986) (Additional species Hsted in Table

7.3, p. 7-29).

In the assessment procedure, Element 13a is always
factored into the Wildlife FCI beca~ the conditions describe the entire range possible for percent
open water. Wetlands with the approximately SO%
open water (condition "a") are most likely to support a high diversity/abundance of water dependent
birds . A wetland with no, minimal (< 10%), or
abundant (> 900/o) cover of open water (condition

W ildlife
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"c ") is considered least likely to suppon a diver·
sity/ abundance of water dependent birds. Habitat
complexity is considered moderate. when percent
cover is described by intermediate conditions
(condition "b").

ELEMENT 13b. VEGETATION/WATER
INTERSPERSION
Dirt!ctions: Determine by visual estimate the
degree of vegetation/water interspersion (Figure
A.9, p. 7-61; A 41). Consider canopy cover of the
vegetation. (C anopy cover= proportion of the site
included in venical projections from the general
outline o f plantS, ignoring minor gaps between
branches and holes in the center of the plant).
Ra1iona/e and assumptions: A greater abundance
and di,ersity of water dependent birds is more
like ly to ocxur in "etlands vrith high interspersion
of vegetation CC\1'< and open water (Weller and
Spatcher 1965, Mack and Flalte 1980, Kaminski and
Prince 198 1, Burger 1985, Kantrud 1986). High
vegetation/water interspersion anracts a high diversity and abundance of waterfowl due to the abundance of aquatic invenebrates and increased visual
isolation for breed ing and nesting pairs (Kaminski
and Prince 198 1, Kanrrud 1986). For many marshnesting birds, the amount of vegetation-open water
edge is an important cue in nest-site se lection and
the amoum of edge often relates directly to the
number or placement of nests (Burger 1985). Although the response varies depending upon the
species, most species generally prefer to nest at
vegetation-water edges (Weller and Spatcber 1965,
Burger 1985).
Several srudies have also shown the importance of
vegetation/water interspersion to individual species.
Mack and Flalte (1980) found in a study of South
Dakota stock ponds that vegetation/water intersper·
sion affected blue-winged teal and pintail ocxurrence and it apparently had a greater effect than
percent open water on pintail brood use. In a srudy

of breeding gadwall in Saskatchewan, Hines and
Mitchell (1983) observed that breeding pairs dis·
persed over the marsh in relation to the interspersion
of open water and ccver, but later aggregate their
nests in safe insular habitats. A high degree of
vegetation/water interspersion is a critical llabitat
factor for the western grebe wh.ich may place nests
at interva ls as shon as 2 m (6 ft) along the edge of
emergent vegetation bordering open water (Davis
1961 cited in Shon 1984b).
In the assessment procedure. Element 13b is always
factored intO the W ildlife FCI because the conditions represent the full range of possible vegef2·
tion/water interspersion. High interspersion (condition "a") wou ld be considered the most complex and
thus most likely to suppon a high d iversity of
wildlife species. The least complex habitat would
have low or no interspersion (ccndition "c"). Habi·
tal romplexity is considered moderate when vegetation/water interspersion is described by an intermediate condition (condition ·'b").

IELEMENT 16b. WETLAND SIZE
Directions: Determine if the site has a very low
wildlife value because o f its small siz.e and poor
conditions in or around the wetland (e .g ., I ft wide
x 20 ft long fringe marsh with access to other
wetlands or upland "'ild life habitat blocked by
urban development). If yes, provide a brief explanation .
R alwnale ami assumptions: Size can affect the
divers ity and/o r abundance o f wildlife which can
utilize a wetland . The extent of this affect varies
depending upon the habitat requirements of the
various wi ldl ife species. and the availability of these
requirements within and around the wetland.
While many wetlands may be considered small for
use by most species, they still may provide sufficient habitat for the smaller fauna (e .g .• amphibians
and reptiles). Small wetlands may a lso play an
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important role for the persistence oflocal populations of wetland associated animals (Gibbs 1993).
Element 16b is included in the assessment procedure to recognize the importance of wetland siz.e to
the wildlife function. While there are studies demonstrating the importance of wetland size to individual wildlife species, there are no studies to support
the selection of minimum or maximum criteria
applicable to all wildlife. For this reason thresholds
are not used for this element. Element 16b is designed to highlight those few cases when the user
bas evidence to conclude that tbe capacity of a
wetland to provide wildlife habitat is severely
limited by its small size and poor conditions in or
around the site. The selection of a minimum size is
left up to the discretion of the user who is familiar
with local conditions.
Each species theoretically has a minimum habitat
size requirement, but often the infonnation is not
available to quantity this value. The lack of information on minimum habitat area is noted in several
HEP models, e.g. slider turtle (Morreale and Gib·
bons I ~86), bullfrog (Graves and Anderson l987a),
snapping turtle (Graves and Anderson l987b), and
red-spotted newt (Sousa !985c). Even if the infer·
mation were available, there arc two main problems
w ith using a minimum habitat size to measure
habitat suitability'. First, size alone is not an approprude variable for describing habitat suitability.
Graves and Anderson (1987a} illustrated this point
by giving an example on bullfrogs. Upon noting the
presence of bullfrogs in a small permanent 1..5 m
( 1.6 yd) diameter pond, but their absence in a larger
20m (22 yd) pond, Graves and Anderson (1987a)
concluded that the wetland size aod depth likely
indicated desiccation and winter ice thickness,
rather tl)an the spatial requirements of the bullfrog.
The same point was made by Lynch and Whigham
(1984) who, based on a study of the effects offorest
fragmentation in Maryland, conc;luded that both
habitat !jU&lity and area are important, and to some
extent cOmpensatory in their influences on breeding
bird occurrence.
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A second problem with using minimum habitat size
pertains to deciding what the minimum represents in
the assessment procedure. Is it a threshold below
which there is no or minimal wildlife use? Is it a
threshold below which habitat requirements for a
specific wildlife group caMot be provided (e.g.,
waterfowl brood habitat). Is it a threshold above
which to expect optimal species richness, i.e. is it on
the high end of a species area curve? Thus, the
deftnition of minimum acreage can vary greatly.
The selection of a definition is critical because it
can substantially change the wild life function
defmition and the planned wetland design criter ia.
Many wetland assessment procedures use siz.e
thresholds to demonstrate the relative habitat values
of wetlands. The commonly used five acre minimum threshold (e.g., Hollands and McGee 1936,
Adamus et al. 1987) is based primarily on waterfowl
literature. The use of five acres as a standard mini·
mum is inappropriate, even for waterfowl, since
lower acreages (e.g., I acre, < 0.5 acre) bave been
found to be adequate for nesting/breeding of many
waterfowl species (e.g.. Gilmer et a!. 1975,
Ringel man and Longcore 1982, Hudson I 983,
Schroeder 1984, Brown and Din5more 1986,
Belanger and Couture 1988, Lesehisin eta!. 1992).
Additionally, it is important to realize that with
some procedures birds are U!ed to represent other
wildlife categories. At one extreme five acres may
be too small to support several individual mammal
species. Alternatively, 0.1 acre may exceed the
habitat requirements of some IIJJiphibians and
reptiles.
Several studies demonstrate the Importance of
wetland size to waterfowl useage (e.g., Rumble and
Flake 198J). In a study of waterfowl production of
Montana stock ponds, Hudson ( 198.3) found that
breeding pair use W8$ primarily a function of pond
size rather than other measured habitat features.
A lthough the larger siud ponds had a greater
number of breeding pairs, greater pair densities
were on intermediate ~ize (1.3-3. 7 ac
[0.51-1.50 hal) ponds. In a study on constructed
wetlands in Minnesota, Leschisin eta!. (1992} found
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th3I "'edands "''th a surface area ranging from 0.62
to 1.24 ac (0.25-<l.SO ha) receh ed the moSt use.
Ag~in. the smaller "etl31lds (< 0 62 ac (< 0.25 ha])
had slight!) more use per umt area than larger
"etllllds.
In stud) of habitat area requirements of breeding
forest birds in mid Atlantic states. Robbins et al.
(1989) found that forest areas "ilS a significant
predictOr of relau'e abundance for 38 out of 75
species analyzed For moSt neotrop1cal migrant
species, the predicted probability of occurrence
increased as the area of forest increased. Fi•e
spec1es of short-diStance m1grants sho"ed negath e
relauonships. MoSt forest-nesung nco-tropical
migrants require hundreds ofhectartS of contiguous
forest to reach their highest probability of occurrence. Most forest-nestmg short-distance m1grants
readily use small forests; some can nest in forest
< 20 ha ( 49 a c); and several can nest in forests
< 1 ha (< 2.5 ac) (e.g., Carolina chickadee, Carolina
"ren, northern card mal).
Abundance of some b1rd species is dependent on
\\etland size, '~hile "etland size is not a the deciding factor "ith others. In a srud> of lo"a marshes.
Brown and Dinsmore (1986) found that marsh s~ze
and isohtion accounted for 75•o of the 'ariation in
bird species richness (waterfo" I and other). Of the
~S recorded spec1es on f) se' en species exh1b11ed a
signtficantlinear relauonship bel\\een frequent) of
occurrence and marsh size (e g, blue-winged teal.
s"amp sparrow, mallard, p1ed-bllled grebe. rudd}
duck. black duck, and Canad1 goose). The fre.
quenC)_of oc<:urrence of se\en species (red·" inged
blackbud, ) ello" -headed blackbird, common
~ciJe, Virginia ra1l, sora. nng-necked duck. greattailed grackle) \\ilS hnle affected b) marsh size. In
general, there "as a lo"er spectes nc:hness associated "ith decreased marsh size
In the assessment procedure, thlS element is cons1dered not applicable if the "etland size is JUdged
large enough to prov1de some \\lldlife habitat
(condition "a'} Element 16b is factored into the
Wildlife FC! on I)' "hen it has been determined that

Wild li fe

a site has a ,-ery low "ildlife 'alue because of its
size and conditions in the surrounding landscape
(condition "b].

IELEMENT 20a. GROSS CONTAMINATION j
DiuaioltS: Determine if there is potenual for
contaminant input b) field obser.ations andlor local
inquiry. If !he~ is potential for contaminant input
note (a) if the potential is minimal or there is e,•j.
dence of high!> to:>.ic: contaminants and (b) 1f an)
preventative measures ha..-e been taken to rn101rn1ze
contaminant tnput.
Rationale and a.ssumptioltS: Contamination in the
wetland can cause illness, deformities, or mortality
of wildlife species e ither directly (e.g.. direct contact) or indirectly (e.g., feeding o n contnminated
vegeuuion. invenebrates, fish, or mammals). The
effects of contaminants on wildlife vary greatl)'
depending upon the type and concentration of
contaminant and the tolerance of individual species.
h is difficult to make any definuive statements or
generalizations regarding the effects of contrumnaniS because, for the most p3r1. the effects of
contaminants are not obvious. Additionally, data to
pro'-e direct cause and effect relationships are rare!)
a'ailable. For these reasons. it should not be assumed th2t there "ill be a release of toxics at le' els
that are detrimental ro "ildlife e\en "'hen a source
of toxic_ substances is present, since making th 1s
assumpuon could lead to erroneous conclusions
regarding poiential habitat' aJue.
This e lement has been included to recognize contami:Jants as a possible factor which may reduce
habiw value. Although many contaminants rna) be
de~mental ~ wildlife, for simplicil) only h1ghly
tox1c contammants are considered m this assessment
procedure. Summaries on the effec1 of contaminants
on waterfowl in different regions of North America
are contained in Smith et a L ( 1989). The site muSt
either have observable (e.g .. plant stunted or w1th
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abnoro1al morphology) or documented contamination problems (e.g., hazardous waste site).
Certain types of contaminants may actually provide
benefits to wildlife. For example, ducks~ attracted
to se\~age ponds due to the abundance of aquatic
inve~brates (e.g., Swanson 1977, Piest and Sowls
1985). Although these ponds provide an unattractive
feeding site for dabbling ducks (i.e., the basin
morphology is relatively deep and flat with abrupt
barren sand and rubble shorelines), they serve as a
valuable food source because of the high organic
base which provides favorable conditions for invertebrate production (Swanson 1977). Duck brood use
has also been (ound to be significantly greater on
sewage ponds than in other types of man-made
ponds ·(Belander and Couture 1938).
Herbicides and pesticides can have lethal effects on
wildlife. For this procedure, it is assumed that the
effects of these contaminants are not substantial
since their application is regulated by federal, state,
and lo.:al laws and regulations. Pesticides may enter
a wetland in runoff from treated agricultural lands.
Herbicides are sometimes used in marsh manage.ment to create open-water areas for waterfowl
nesting, travel, and diving; destroy undesirable
plants; and control algae.
In the assessment procedure, this element is considered not applicable if there is minimal or no potential for contatninant input (conditi<m "a") or if the
potential for contaminant input is present, but
preventative measures have been taken {condition
"b"). Element 20a is factored into the Wildlife FCI
only when there is evidence of and/or known
sources contributing highly toxic contaminants
(con~ition -c") since these conditions might substantially reduce wildlife utilization in an existing
and/or planned wetland.

ELEMENT 21a. SHAPE OF
UPLAND/WETLAND EDGE

.

DirecJi<1ns: Determine
from field observations
.
.
maps, and/or aerial photographs whether the upland/wetland edge shape is predominantly regular or
irregular (Fig11re A. IO, p. 7-64; A 44).
Ratitma/11 and assumplioJJS: A greater abundance
of waterfowl is more likely to occur in wetlands
with an irregular upland/wetland edge (e.g., Mack
and Flake 1980, Hudson 19g3, Lesch.isin et al.
1992). Several authors have noted an increase in
waterfowl use with increased shoreline irregul3rity
(i.e., irregular upland/wetland edge). South Dakota
stock ponds used by blue-winged teal, mallard, and
pintail broods were found to have significantly
greater shoreline length than unused ponds (Mack
and Flake 1980). Ponds containing broods of these
three species had a mean shoreline length more than
double the length of other ponds sampled. Montana
stock ponds with irregular shorelines were also
found to have greater number of waterfowl broods
than ponds with regular shorelines (Hudson 1983).
Shape of the upland/wetland edge and size of tbe
wetland combined may dctennine waterfowl abundance. rna study on the use of 20 man-made ponds
by dabbling duck broods in southern Quebec
Selander and Couture (1988) found that surface ~
shoreline irregulari!)' detennined brood size
.and presence
'
1.e.,
of broods was significantly greater on
ponds ~ 1.2 acres with irregular shorelines. Ponds
with a shoreline Irregularity index of~ I.S attracted
more broods and produced significantly more
broodslha than any other ponds. Other studies have
shown shoreline length to be a better predictor of
brood occurrence than actual pond size (e.g.,
Patterson 1976, Mack and Flake 1980 Hudsoo
1983).
•
An irregular upland/wetland edge is important in
defining teJTitories for male waterfowl defense. As
tbe edge ~mes more irTegular, more territories
can be set up (Pers. comm, Harold Kantrud,
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USFWS - 1'\orthem Prairie Wildlife Re~h
Center. Jamesto"n :-.'0. 3 December 1990). Lo"'
cross-shaped (upland) islands are used m wildhfe
management areas ~ause their irregular shape and
mcreti.Std edge perm its the establishment of se\tf'al
distinct territories, thus maximizing waterfo"' I
utiliz.1uon of space (Pers. comm~ Holliday Obrecht.
USFW5-Patuxent Wildlife Research Center,
Laurel MD, 4 December 1990) (Figure 7.3.
p 7-~0).
Land·" ater tnterface (i.e •. the amount of edge) "as
found to be the moSt imporrult of nine measured
habatat features in a stud) on the rehuionshaps
ber\!oeen nesung popul:uions of wadmg bards along
the Atlantic coast (Ef"in et al. 1987). Onl) small
cocrelauons "ere found due to. among other !hangs.
the scale of maps used Ho"e'er, the finding "as
interpreted as suggesting the imponance of feedang
habnat to "adang birds.
T"o assumptions "ere made when mcluding this
element an the assessment proc~ure. First. although
the literature cited refers onl) 10 "aterfo"'l and
"ading birds. it is assumed that the relationshap
bel\loeen increased upla.nd/"'etland edge and anCre3.Sed abundancedl\ersi!) is applicable to other
"ildlife spc.:ies. Second. although moSt of the
literature cited pertains to wetlands associated" ith
ponds. 11 as assumed tha.t upland "etland edge
arregulant) ma) be imponant to birds an both
protected lo" energ) environmentS (e.g.• ponds) and
in some high energ) environmentS. For example, an
arregular shorehne would likely provide protected
areas (e.g. coves) for waterfowVshorebirds in
coastal wetlands.
In the assessment procedure, this element is considered not applicable if there is no uplandJ.,..etland
edge (condition "a}. Element 21a is faetored anto
the Wildlife FCI only when the upland wetll.nd edge
as present An irregular edge (c~ndition ~b} as
consadered more like!~ 10 support a higher di,ersil)
and. or abundance of ....;ldlife species than a regular
edge (condnaon ~c ..).

Note: A wetland area rna~ appear to ha' e a regular
~line; ho"'ever. the shoreline rna) be COilSidered
~irregular~

"hen it is e\aluated in the c~nteXI of a
larger wetland which it may be pan of(Figure 7.4,
p. 7- 21 ). Thus, the size of the assessment area may
detennine if shoreline irregulamy as detected. The
scale ar which shoreline irregularity becomes
imponant depends upon the \\etland 1)-pe and
wildlife species of ooncem. It is assumed that if the
W AA is large enough to detect shoreline irregularil). then it "ould be appropnate to include this
irregularity in rhe planned "'etland destgn.

jELEMENT 22a. WILDLIFE A TIRACTORS
Dir~ctions: Dererrnine if "ildlife attractors are
absent, sparse. or abundant b) field obsef\ations. If
present, record the type of anractor(s) and estimate
percent cover. In some cases, it may be better to
record the number of attractors (e.g.. nesting boxes).

Ra1ionale and assumptions: Wildlife attractors
include those fe.arures of 3 wetland "'hic:h are nor
described b) the other elemenb. )et are l.nown 10
increase habiut comple~tl) and pro' ade special
habitat ~uirements The amponance of specific
anrnc10rs is discussed belo"
S nags are dead or paniall) dead standing
trttS/shrubs. The importance of snags to ca\ il) nesting birds has been "ell documented (e .g..
Raphael and White 1984, Kress 1985, Johnson and
Beck 1988, Sedge~ck and Knopf 1990). Snags
provide special habitat requirementS for many
cavity-nesting birds (e .g., woodpc.:kers, nuthatches,
screech o"is). Snags also provide roosting sites for
raptors and wading birds In a stud) of a' ifauna of
riparian communities in lo-..a, Stauffer and BeSt
(1980) fouod that snag size was frequent!) (positi' el)) related to bird spc.:ies abundance and richness. Stauffer and Best ( 1980) noted that the posin•e relationship bel\loeen ca\ il)-nester densities and
snag size like I) reflected the use of snags for nesting
and foraging sires. Other "tldhfe species may also
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Example of island shape designed to maximize watetfowf ll!lliza11on ol space
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select habitat characteristics associated with snag
size.

habitat (e.g., Kress 1985, Green and Salter I 987,
Ambrose et al. 1983a, 198.3b).

DeDJe brusb is characterized by low scrub vegetation which is dense enough to conceal/cover and
protect wildlife (e.g., bushy fence rows, hedges,
brambles). Significant positive correlations have
been found between the abundance of woody plant
debris (logs, brushpiles, or stumps) and smallmammal numbers (Geier and Best 1980, Mason
I 989): Mason ( 1989) observed that deer mice use
woody debris in riparian habitats as a source of
flood-transported food ilf:ms, a refuge from aerial or
terrestrial predators, a path over water or rough
ground, or as a nest site. It is assumed that a similar
relationship is applicable to many wildlife species
because dense brush provides wildlife with cover
for nesting, escape from predators, and shelter from
weather. Some species of brush may also serve as a
food source. The importance of dense brush is
reflected in the practice of building brush piles to
improve wildlife habitat (e.g., Yoakum et al. 1980,
Kress l98S, Green and Salter 1987, Payne 1992,
Ambrose et al 19S3a, 1983b).

Artificial structures such as nesting stroctuies,
roosting sites, and artificial tree cavities are often
used to attract wildlife species (e.g., Kress 1985,
Green and Salter 1987, Payne 1992). The purpose of
these structures is to provide habitat which is lacking in an existing wetland.

Fallen trees provide cover, loafing sites, protection
from predation, and shelter from weather for waterfowl, small mammals, amphibians, and reptiles.
Significant positive correlations have been found
between the abundance ofwoody plant debris (logs,
brushpiles, or stumps) and small-mammal numbers
(Geier and Best 1980). A study in Washington
showed that Canada geese preferred to locate nest
sites near logs or driftwood (Yocum 1952). The
habitat of other wetland dependent birds may also
be enhanced by the presence of fallen trees. The
importance of fallen trees is reflected in the practice
of placing logs in and along side of stock ponds to
improve wildlife habitat (e.g., Payne 1992).

Rod1s, boulders, or rockplles provide cover,
loafing sites, prote~tion from predation, and shelter
from weather for small mammals, amphibians, and
reptiles. The importance of rocks is reflected in the
practice of building rock piles to improve wildlife
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In the assessment, this element is considered not
applicable if wildlife attractors ere absent or sparse
(condition "a"). Element 22a is factored into the
Wildlife FCI only when there are moderate or
abundant wildlife attractors (condition "b") which
would increase habitat complexity and thus be most
likely to support a higher diversity/abundance of
wildlife species.

IELEMENT 23. ISLANDS
Directions: Determine from field observations,
maps and/or aerial photographs whether islands are
present or absent within the wetland.

Rationale and msumptions:

Islands are often
considered important habitat because of observed
high waterfowl nesting densities and nesting success. 'Ille value of islands for nesting is attributed to
(I) the relative freedom from disturbance and
predation; (2) the high ratio of water edge to land
mass which increases the capacity for territorial
occupancy; and (3) the close proximity of water,
food, loafing sites, and nesting cover (e.g.•
Hammond and Mann 1956, Duebbert et al. 1983,
Piest and Sowls 1985). The importance of islands to
individual species bas been documented by several
authors (e.g., Raveling 1977, Duebbert et al. 1983,
Hines and Mitchelll983).
In the assessment procedure, Element 2.3 is always
factored into the Wildlife FC!. A wetland with
islands (condition "a") is considered to be more
complex and more likely to support high waterfowl
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nesting densities compared to a wetland "~th no
island (condition "b").

Nore: The purpose of this element is to recognize
the imponance of islands to waterfowl. When
comparing wetlands, relative size and number of
islands must be considered. This eleme.m does not
allow for a detailed comparison because any assignment of values (e.g., number and/or size of islands)
would be arbitrary. A separate statement should be
provided in Table A.2 explaining how and if the
planned wetland provides comparable "island"
habitat.

NOTE: The literature documenting the imponance
of several of the EPW elements and the following
factors is based primarily on srudies which focused
on waterfowl. Many of these studies were conducted
in the prairie pothole region. These elements include
'egetationlwater interspersion, percent open water,
irregular upland/wetland edge, and islands. The
relationships described may not be applicable 10
other wildlife, some waterfowl species. and/or other
regions of the United StateS.

7.4

Additional Design
Considerations

The following section outlines design considerations, including EPW elements and 2dditional
factors, which are to be considered for the Wildlife
function.
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VEGETATION FEATURES

Vegetation species

Refer to current documents providing guidelines on vegetation design,
plant selection, time of planting, site preparation, equipment, etc:. (e.g.,
Lewis 19S2b, Oarbisch 1986, Hammer 1992, SCS 1992, Thunhorst
1993)

Vegetation layers
(Elements !Ia, llb, and llc)

A planned wetland designed to have a greater complexity ofvegetation
on the vertical axis can generally be expected to attract a higher
diversity of wildlife (Elements II a, lib, and lie rationale). Vertical
habitat complexity can be increased several ways. First, a planned
wetland can include several layers. While it is impractical to plant
mature trees, saplings Cllll be planted to accelerate the development of
a tree layer. Since a forest with broken canopy tends 10 support a
higher bird species diversity compared to a closed canopy forest, it
might be best to plan for some open areas. Complexity can also be
increased by arranging the vegetation layers so there is a relatively
high percent cover with rtearly equal proportions for each layer.
Additionally, any planted sllrubsltrees can be spaced in irregular, rather
than regular pattems.

Note that the layers used in EPW are defined with the intent to
distinguish basic layers. The criteria to identify different layers (e.g.,
st~m bole ~25 em) are not absolute threshold values that are to be used
as strict design criteria,
Species are distributed on the vertical axis based upon their individual
habitat requirements. If desired, this information may be obtained
through a literature review. For example, refer ro Short (1989) for a list
of individual bird species in the glaciated prairie region and the
identification of the layers they use for foraging and nesting.
In some situations fewer layers or a lower percent cover may provide
better wildlife habitat. Geier and Best (1980) found that some small
mammals in Iowa riparian communities decreased in abundance within
an increase in shrub cover. The preferred habitat was a less complex
habitat with forb cover. A reduction in vegetation layers may be
desired depending upon the habitat requirements of target species.
Waterfowl nesting islands are often managed to remove the sluub layer
(e.g., willow-Salix spp.) because the shrub layer is not considered
desirable (Hammond and l'vfann 1956). In forests, habitat complexity
can be enhanced by creating openings which would help increase bird
species diversity (e.g., Roth 1976, Swift et al. 1984).
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Vegetation cover rype.s
(Elements 12a, 12b, and 12c)
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Remarks
A planned wetland designed 10 have a greater complellity of vegetatiOn
on the horizontal axiS can generally be expected to attraCt a higher
di•ersiry and/or abundance of"' ildhfe (Eiemem 12a rationale). Co' er
type complexil} can be ina-...ased b) (a) including se' era! cover l}~s.
(b) by BlT211ging CO\etl)-pes so there is a relative!) high percentage of
cover with nearly equal proportions for each co-er type, and (c) by
ma.~imizing the degree of cover type interspersion.
A diversil} of "'elland plants and co-er I)-pes can be initiated b)

plannng and seedmg. Early introducrton of plants hmits the establish·
ment and dommanee of opportuniStic colonizers such as Typha spp.
and enhances long·tcrm diversity of vegetation in planted wetlands
(Re inanz and Warne 1993). The importance of establishing initial
co•er in the planned wetland is demonstrated in a srud~ by Reman:z
and \\'ame(l99J ) "'htch revealed a much higher dl\ersil} and richness
of nail' e "-etland spec1es in seeded "'etlands than m unseeded created
Wisconsin \\Ctlands after t:wo ~ears.
Designers must consider the implic3tions of pro' 1ding more cover
I)-pes in the planned "'etland than in the WAA. In man~ cases. it ma)

suffice to pro' ide the same number of co,·er I)-pes. \\nile additional
'eget:ation cover I)-pes may increase "'ildlife species nchnes.s., it should
not be assumed that there will be a concomitant mcrease in the
abundance of these species. Maximum abundance and maximum
di,ersil} are not5trictl~ compatible (Golet 1976). A "etland with one
co' er type ma} pro' tde optimal fub1tatl0 ma.umize abundance of one
species. but this ma) be to the detnment of other spec1es. Coo' ersel).
increased CO\ er !) pes ma) increase species dh ersll), but reduce the
amount of a c:-enain 1)-pc of habitat on an acreage bam. to the detriment
of those species rei} ing on that particular habitat type.
In some situations, one or on I) a fe"' CO\ er types and 'or lo"' intersper·
sion may pro' ide better "ildlife habllat than a more di,erse commu·
nil). For example. Geier and Best (1 980) found that seven out of nine
small mammal species in Iowa riparian communities avoided areas
"'ith high plant species richness. Gi' en this information, a planned
"etland in this serting may be des1gned to ha\ e lo"' species richne.s.s,
particularly if the goal "as to erthance small mammal h3bitat.
The selection of cover!)~ ma) be critica.l, particularly if the goal is
to attract certain wildlife species. For example, Reinecke et al. ( 1989)
noted that forested \loctlands may pro, ide good "'ildhfe habitat, but
could be undesirable for waterfo"'l because of the rclati,ely lov. food
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production. A simple choice between vegetated and non-vegetated
cover type may be important. For example, greater numbers of mallard
broods would be expected to use ponds with brushy or grassy shorelines or residual vegetation, as opposed to bare shorelines (Rumble and
Flake 1983). The habitat requirements (e.g., food, cover, nesting
habitat) of any target wildlife species should be known before selecting
cover types.
Speci"-S are distributed in a wetland based upon their individual habitat
requirements. If desired, this infonnation may be obtained through a
literature review. An illustration of species distribution based upon
food requirements is provided in Table 7.1, p. 7-27. Short (1989)
provides a similar illustration which arrays individual bird species in
the glaciated prairie region using the criteria of nest site requirements.

Plant height :and density

Plant height and density may be important habitat factors for some
wildlife species. If data is available demonstrating the importance of
plant height and/or density to target wildlife species. then this should
be considered in the selection of plants for the planned wetland. In a
study of breeding forest bird speci"-S of the middle Atlantic states,
Robbins et al. ( 1989) found that there were several habitat factors for
which there was significant correlation with the abundance of 13
species which preferred wetland habitats. The most common factor
(found in six species) was "foliage density between 0.3 and I m"
(1-3.3 ft). No significant correlation was found for the other three .
foliage density intervals: from ground level to 0.3 m ( 1 t\), between
1-2 m (3.3-6.6 ft), and between 2-3 m (6.6-9.8 ft). These results
suggest that preferable plant height for breeding forest birds falls
within the 0.3-1 m (1-3.3 ft) range.
Visual obstruction in adjacent uplands is an important factor for
nesting and brood use of some waterfowl. Visual ohslructioa is
measured as the height at which a pole is totally obscured by vegetation when viewed from a distance of 4 m (13.1 ft) (Sousa 19SSa).
Mallard brood use was found to be positively associated with visual
obstrw:tion readings of shoreline vegetation (Rumble and Flake 1983).
Mallards, gadwall, and blue-winged teal typically select tall dense
herbaceous vegetation in which to nest. As the herbaceous height and
density increase, the potential for nest establishment is enhanced
(Sousa 198Sa, 198Sb, Lokemoen et al. 1990). Based on a study of
dabbling duck brood use in Quebec man·made ponds, Belanger and
Couture {1988) recommended maintenance procedures to encourage
>.30% emergent vegetation cover and a stem density of >.30 stems.lm'.
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Plant height has been included as an important habitat variable in the
HEP models for some species. The optimal average height of herbaceous vegetation for several species follow in Table 7.2. Table 7.2
identifies vegetative cover densities observed to amact different
vertebrate groups in moist-soil impoundments. While this information
provides a general guide for design, local experts should be consulted
to confirm requirements for target species.

Table7.2 .
. Optimal average height of vegetation for indhlldual species
(based upon HEP models)

Species

Optimal average height of vegetation

Reference

Lesser scaup
(nestin!!l

25-60 em (10-24 in): herb~ous

Allen (1986a)

Gadwall
(breedinal

• 25 em (10 in): mean visual obslruction

Sousa (1985b)

Blue-winged teal
(breedin<iJ

, 25 em (1 0 in) : mean visual obstruction

Sousa ( 1985a)

Leasttem

s 10 em (3.9 in): herbaceous and shrub

Carreker (1985}

Roseate
spoonbill

3-20 m (9.8-65.6 ft) : woody vegetation on welland mainland
Q.5-10 m (U~32.8 ft): woody vegetation on wetland/upland
island

Lewis (1983)

Red-spotted newt

~

Sousa {1985c)

Percent opea water
(Element 13a)
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A planned wetland designed to have an approximately SO:SO vegetation
to water ratio can generally be expected to attract a higher diversity
and/or abundance of water dependent birds (Element JJa rationale).
For this reason several authors recommend that wetlands be designed
and/or managed to maintain approximately SO% open water (e.g.,
Weller and Spatchcr 1965; Verry 1982, 1989; Bookhout et al. 1989,
Pederson et al, 1989; Ball and Nudds 1989; Payne 1992).

Wild life
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A 50:50 vegetation/water ratio may not provide the ~51 habitat for
some wetland d"elhng birds or other wildlife spec ies. Table 7.3 lists
optimal conditions for spec ifiC species

Table 7 3
Op~mal

percent vegetabve cover for IndiVidual wrldbfe
(based upon HEP models)
Shrub

Tree

spec~es

Sp ecies

Herbae&o us

Reference

l east tern

<15%

Carre~er (1 985)

Western grebe

< 30%

Shon (1984b)

Canvasback (breo..d.ng)

1()-35% ( pa or/brood)

Schroeder ( 19&:)

30-<i0% ,nest..'IQ)
Lessersca~p (oreed ~g)

20-50% (brocld)
3()-75% (nesbng)

Ma'lard (Winter lower
M1ss.ss JlPI Va..ey)

50-90%

Mus qat

5~

Swamp rabbit

> 75%

Allen (1986a)
1()-25%
50-80%

Allen (1987)

AJ:en a nd Hoffman
(1984)
>50%

25-00%

Allen 1985

Beaver

4()-00%

40-<X)•{,

Allan 1983

r. .. J'l~<

>75%

>75%

AJ:en 1986o

Slider turtle

> 90% .

Red-spotted newt

Morreale and Gibbons
( 1986)

.75%

Sousa ( 1985c)

• ir.dudes submerged vegetaoon
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A planned wetland designed to have high vegetation/water interspersion can generally be expected to attract a higher diversity and/or
abundance of water dependent birds (Element J3b rationale). For this
reason several authors recommend that wetlands be designed and/or
managed to maintain high vegetation/water interspersion (e.g., Weller
and Spatcber 1965, Bookbout et al. 1989, Pederson et al. 1989, Verry
1989, Payne 1992).
Size of the open water patches in the planned wetland may be important to some wildlife species. The most commonly =ommended patch
size is 0.1--o.2 ha (0.25--o.S ac) (e.g., Weller and Spatcher 1965,

Kaminski and Prince 1981, Ball and Nudds 1989, Bookhout et al. 1989,
Pederson et al. 1989, Verry 1989), although other patch sizes may be
suitable. Weller and Spatcher (1965) found that experimentally cut
0.025 acre areas in large dense stands of cattail were unattractive to
most species, except redwings. Presumably, lhese areas were too small
for waterfowl take-off and landings. Openings approximately
0.004--0.0J:Z ha (O.OI--o.03 ac) appeared to provide attractive habitat
for many species; interconnecting waterways between pools were more
preferable for some marsh oirds (e.g.• ducks and grebes). Larger areas
of 0.1--o.2 ha (0.25--o.s ac) seem necessary to attract swimmers and
slow flyers (Weller and Spatcher 196S). Kaminski and Prince ( 1981)
recommended randomly spaced (a) circles at least 0.1 ha (0.25 ac) to
reduce aggregations of breeding ducks and to allow diving ducks to
take flight or (b) sinuous shaped strips to increase edge and reduce
visual encounters between conspecific pairs of ducks. Ball and Nudds
( 1989) recommended patches of about 0.15 ha (0.4 ac) for mallards in
cattail marshes. Linde ( 1982) described excavated potholes in
Wisconsin wetlands as rectangular, commonly with the following
dimensions: 4.6--6.1 m (15-20 ft) wide, 12.2-18.3 m (40-60 ft).long,
and 1.2-l.S (4-5ft) deep; with optimal spacing of61 m (200ft).
Techniques for creating openings include use of a bulldozer, a dragline,
and blasting (Linde 1982). Mowing is preferable to burning to create
open water patches because mowing allows better control of habitat
configuration, initially produces more abundant invertebrates, and may
produce long-lasting openings in shallow water (Ball and Nudds 1989).
Establishing and maintaining a well interspersed 50:50 ratio of
vegetation to water may not be feasible or practical. If the open water
areas are too small or shallow amidst a field of aggressive plant species
(e.g., Typha spp., Phragmire.~ australis) then the small openings will
rapidly become revegetated. There may be little benefit to creating
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small openings unless there are plans for management (e.g, water level
conuol. prescribed burning, herbicide application).
Aquatic vegetario n

Aquatic ''egetation (e.g., Poumwgeton spp., M)Tiophyllum spp.. and
Ceroroph}llum spp.) provides habirat for aquatic organisms which in
turn are an imporrant food item for "ildlife species such as diving
ducks. To encourage rhe production of aquatic 'egetation in constructed stock ponds, Rumble and Flake ( 198)) recommended
ma.'\tmiztng rhe amoun1 of sh311o"' "'ater areas and shallo"' inlets.
Korschgm ( 1989) addresses factors "tuch can affec1 rhe establishmem
and maantenance ofl!ljuatic 'egetation (e.g~ "'ater qua lit). dn"dO"ll.
control o f carp). S«k advise from local el\perts for guidance on locaJ
managernenl practices for 2quatic plant control. Appropriate references
can also be obtamed from The Center for AqU311C Plants. lini,·ersi~ of
flonda, 7922 N\\' 91sl Street, GaineS\ tile, Florida 32606
(Tel 90-i-)92 - 1799).

U nd es iroble plant species

Several management pra.c tices h3'·e been tested and/or initialed,
particularly for herbaceous mono~ pic "'etlands (e.g.. burning. grazing:
mo"ing. scarification b) ro!Olilling: "aler le,el managemen1; blasting:
and use of chemicals such as Rodeo. Roundup. and gl~cophospha1e) 10
mcrease h3bn:at hererogenei~ for rhe purpose of ancreasmg "a1erfo" I
use (\lurktn e1 al 198:!, Kaminsl.1 and Pnnce 198 1. Linde 1982.
Kantrud 1986, Ball and Sudds 1989. Jorde et al. 1989, Htndman and
Stons 1989, Retd e1 al. 1989).

GEO~IORP HJC

ITATL'R£S

hape of uplandh etla nd edge
(Eiemen1 21 a)

A planned wetland designed 10 have an irregular upland/wetland edge

can generally be expected 10 annc1 a greater abundance of wa1erfowl
(Element 21a rationale).
Some aurhors have recommended irregular shorelines in plaraned
wetlands Based upon a srudy of constructed "etlands in Minnesota,
Leschisin et al. (1992) concluded rhat for mallard management,
"etlands should be consrructed "irh maximum shoreline length.
Belanger and Courure ( 1988) recommended that man-made ponds ha,·e
a shore irregulatil) inde.x > 1.5 to encourage use b) dabbling duck
broods Ureslc and Se' erson ( 1988) recommended a shoreline IJTCguJar.
tl) index of a1 least 2.2 for reclaimed mintng areas. Shoreline
irngulariry indu is the shoreline lengrh di' tded b) rhe circumference
of a ctrcle "'trh an area equal rhat of rhe lake (Wetzel 1975).
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Wetland vegetation/open water edge may be an important habitat factor
for some wildlife ~pecies. The amount of edge has been found to be a
eritical habitat factor for nesting density of several wetland dwelling
birds, e.g. western g1'Cbe and red-winged blackbird (e.g., Short 1984b,
Murken et al. 1989)

Edge should be considered in conjunction with tbe width of vegetation
and open water patehes. To recognize the imponance of cover-water
interface (edge) and the width dimension of bolh cover and open water,
Murkin et al. (1989) introduced the phrase "functional edge."
Waterlland slope

Wetlands wilh a gradual slope from shallow water areas up to and past
the upland/wetland edge may be required for some wildlife species.
The wetland/upland edge is an important access area between the two
habitats. A gradual slope penn its free movement for many waterfowl
species which nest in and/or obtain food from adjacent upland areas.
A gradual slope also maximizes the amount of available shallow water
habitat which is desirable for foraging and as habitat for potential food
sources, e.g., invertebrates, fish, crayfish, snails, radpoles.
Some authors identified and recommended specific slopes, Kress
(1985) recommended a 3: I slope in the deep part of a pond grading
into a 6: I slope to create a shallow shoreline to attract wading birds.
Recommended slopes for planned wetlands include 4:1 (Green and
Salter 1987) and no steeper than 5: I (Proctor eta!. 1983) to provide ·
easy access to and rrom the water. To provide productive habirat for
waterfowl. it is recommended that a planned welland be designed to
have a gradual (approl!imately 4:1--6: I) slope with some diversity of
topography (Pers. comm.,James Parnell, University ofNorth CarolinaWilmington. Dec. 4, 1990). Steep slopes not only hinder free movement, but have also been found to cause high mortality in broods. The
young waterfowl can drown if they are unable to go ashore.

Orientation

Wetland orientation may be an important habitat factor for some
wildlife species. runge Iman eta!. (1989) recommended the design of
long, narrow wetlands oriented east-west, especially in cold climates,
1D maximize southern shoreline exposure for wintering ducks.

Ratio of uplands to wetlands

Some Iiterature suggests the use of an uplands to wetlands ratio for
planned wetlands. A 3: I or 4: I ratio of uplands to wetland has been
used in Minnesota{Pichl 1986 cited in Payne 1992). In a technique for
evaluating tbe development of wedands for waterfowl, Dobie (1986
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cited in Payne 1992) assigned the highest score to a 3: l ratio of secure
upland neSting cover to wetland area (secure cover • pennanent
undisturbed grassland, no-till small grains. or alfalfa left unmou.ed
until after July 31 ). Dobte noted that a I; I rauo might be acceptable if
seasonal predator management is practiced. While these ratios may be
applicable to i'vlinnesota wetlands, they should not be applied tO other
geographic areas without supporting data or advise from experts.

Adjacent uplands fo r " 'u e rfowt

Condiuons tn the adjacent upland may be an important habitat factor.
particularly if a goal is to aruact waterfo" I Many waterfowl spectes
select for certain charxtetb-tics tn the establishmem of nests sites. For
example, blue-u. inged teal typically select the tallest. most dense
herbaceous 'egetation available in u.·hich to neSt (Sousa 1985a). Lack
of disrurbance is also important Undisturbed 'egetation (e.g.• not
tilled. mou.ed, or burned) is the most producuve nestmg habitat for
blue-\\inged teal (Ktrsch e! at 19-8).

Islands
(Element ::!3)

A plaMed wetland designed to include upland tslands can be expected
to benefit wmerfo"' I "'hieh can use the islands for nesting. knfing. and
cover (Element 23 rat•Onale).
Size rna~ be important. particular!} if the island is tO support u. aterfou. I
nesting pairs Kress (1985) DOled thlt islands as small as ~-8 m: (30ft-)
are large enough to shelter at least one nest. One recommended
minimum size is .0.02 ha (0.05 ac) (Ambrose 1983a, Proctor et al.
1983). The minimum size should be detennined for local regional
setting etther from the literarure or b) contacting an expen u.tth
practical experience in establishtng u.aterfo" I habitattn the reaion.
Shape in combination "ith size rna} determine the potential number of
wa~erfo"'l nests. In a study of"'etlands in the Dakoras. Nebraska. and
Prairie Pro' inees, Hammond and Mann (1956) found that islands wtth
surfaces 4.5- 9 m (I 5-30 ft) wide usually hnd more use , per acre.
compared to larger islands. lov. cross-shaped (upland) islands are used
in wildltfe management areas because thetr uregular sh3pe and
in~ edge permits the establishment of se' era! distinct territories.
thus maximizing waterfowl utilization of space (Pers. comm .. Holliday
Obrecht, USFWS - Patuxent Wildlife Research Ce nter, Laurel MD.
4 December 1990) (Figure - .3. p 7-20).
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Islands are capable of very high waterfowl production, but only if
maintained in a predator-free state and spaced properly to allow
sufficient nesting territory. Depending upon local predators, islands
may support a concentration ofnesting waterfowl that is only compamble to that found on the mainland. There may be no added benefit to
including islands in a planned wetland. Before including an island(s},
it should be detennined what predators are present and if !hey pose a
threat to successful nesting. Possible predators include: mink, raccoons. foxes, skunks, weasels, badgers, crows, dogs, cats, and humans.
It may be necessary to establish a minimum distance of open water
between the mainland and island to significantly reduce the risk of
predation (Table 7.4, p. 7-35). These distances, however, will not deter
avian predators.ln rural areas where native predators such as mink are
prevalent, maintaining a minimum distance may be critical to achieving a predator-free island. The long distances recommended in rural
areas may not be pecessary in urban areas where the main predators are
humans, cats, or dogs.
Methods of island construction vary. The islands may be pennanent or
short-term features. One method involves placing litter brushpiles
covered with hay or piles of earth on top of the ice in the wintor (Linde
1969; cited in Rakstad and Probst 1982). These islands may only last
one to four years depending upon weather conditions.
Location with respect to the prevailing wind direction may be an
important consideration for islands subject to strong wave action Oil
large bodies of water. Planting can be done on the mainland to reduce
winds and/or on the island to reduce erosion (Ambrose et al. 1983a,
Proctor et al. 1983).
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Table 7 4
Recommended island d.stance from rna nland
Distance from
mainl and

Water depth

Locale

Reference

20.50 m
(66-164 ft)

0 3-10m
( 1-33ft)

Canadian pra•ne provinces

Green and Salter ( 1987)

>91m
(> 30ft)

05-0om
( 1 5-2ft)

Central and Sou them Appa'ach.a
Green River-Hams Foro< Regl()ll of
Colorado, Utah, and Wfollllll9

Ambrose et al (i 983a)
Proctor et al { 1983)

150-200 m
(,:92-056 ft)

2·3 m
(6 6-9 811}

North Dakota

Duebben et al ( 1983}

Se~eral

3m
(•, It)

,o

North Da'<ota Soutn Dakota.
N ebraska and tile PraJtie Provmces

Hammond and Mann
( 1956)

2·3 m
(6 6-98ft)

Pratne Pothole Reg~

Pers comm
H arold Kanlf\Jd
Nortnem Pra:rie Vl'.ld.Je
Research Center,
J amestov.n NO,
Dec 3. 1990

huncred

feel
Several hundred
feel-(0 5 mte)
{0 8 km)

Wetland siu
( Element 16b)

The decision to add habnat roan ~'<lstmg "'etland or to creue an isolated
"etbnd depends upon management objectives. There is no scientific
lwis foe using a minimum acreage abo' e "hich it can be assumed lh3t
a "elland wiU PRl' ide substmha!J) better habitat for all "ildlife species.
Some general guidance can be extracted from the hterarure, but first it
must be decided if the planned wetland is 10 be designed to attract
particular wildlife groups or species.. If so, then acreage should be
cons~ in conjunction .,.'ith otbcr habiw requirementS. The U.S. FISh
and Wildlife ~ ice HEP models and other literarure ( e.g.. Robbins et
al. 1989) should be consulted for gu1dance on habaat requirements for

individual species.
~era! autho<s ha,·e rtCOOUnended minimwn acreages for ponds and'or
"etlands (Table 7.5, p. - -36). Before following these or 211) other
~mended minimum acreages, the justification for establishing the
m1n1mum size should be researched and known. The use of a
recommended minimum acreages may be inappropriate for several
reasons. The acreage IIU)' be applicable to different "lldlife species or
groups, geographic repoos, and!or wetland !}-pes. Additional!~. the
threshold rna) 001 be literature' ahdated or based upon sufficient data.
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Tab!e7.5.
Recommended minimum size for ponds anafor weHands

Size

Comment

Locale

Reference

>0.5 ha

(a1.24 ac)

Man-made ponds
designed for use by
dabbling duck broods

Northeastern United
States

(1988)

0.4-;!.0 ha
(1-5 ac)

Optimal for reclaimed
mining areas

Green River-Hams Fork
regi<m of Colorado.
Utah, and Wyoming

Proctor et ar. ( 1983)

0.4-4.0 ha
(1-10 ac}

Reclaimed mining areas

Northern Great Plains

Uresk and Severson
(1988)

<4ha

Assessment for
waterfowl use of
wetlands: small
wetlands are generally
more productive per unit
area

(<10 ac)

> 2ha

(> 5 ac)

Guide to wetland
functional design

B~ranger and

Couture

Dobie (1988} cited in
Payne (1992}

Contiguous United
States

Marble (1990)

Width .of riparian babitat

Greater width of riparian habitat may benefit some wildlife species.
Stauffer and Best ( 1980) found that bird species richness in Iowa
increased significantly with increased width of wooded riparian
habitats (e.g. number increased from 15-30 breeding species for
wooded habitat widths &om about2.~.1 rn (8--20ft]). A similar trend
was found in a comparison of herbaceous streamside habitats (e.g.,
numbers increased from three to seven species for herbaceous widths
1.8-S.I m [6-17 ft]). Based upon a study of avian communities of
Maryland and Delaware, Keller et al. (1993) recommended !hat
riparian forests be at least I 00 m (328 ft) to provide some nesting
habitat for area-sensitive birds. In !his survey of 25-800 m wide
corridors, probabilities of occurrence increased most rapidly between
25 and lOOm.

Substrate

Substrate may be an important factor for some wildlife species. In a
study ofthe use of American bulrush (Scirpus ame1'icanus) marshes by
greater snow geese in Quebec, Giroux and Bedard ( 1988) found that
the proportion of silt and the abundance of rock/gravel in the marsh

7-36

7/ 94

Factor

Wil d li fe

Rem a ria
v.ere negatively correlated with the number of geese. Therefore, they
recommended that "'tlen creating sancruaries. selected marshes should
have soft subsuate, to"' abundance of rock and high subternnean
biomass of bulrush. The imporunce of substnlte may also be critical
for other "'i ld life species, espectally amphibians and reptiles This is
illustrated in the bullfrog and snapping runle HEP models v. htch
assume thai a habtlllt is more suttable as "mter co'er "'hen .t has
greater perc~nt silt 10 the substnlte (Gra'es and Anderson 198- a.
1987b).

Water d eptb

Water depth rna~ be an important factor for some " ildh fe species.
Different water depths create d ifferent conditions thlt are compluble
with the preferred feeding modes o f a 'ariel) of "tldli fe spectes. For
example, based upon the HEP model, the optimal \.\lter depth for the
slider turtle is 1-2 m (3 J-0.6 fi) (.\!orreale and Gibbons 1986).
Table 7 I (p. ' -2"}tdentifies "-ater depms obser-ed to mract dtrTerent
'enebrate groups in moist soil impoundments. Recommended depths
for reclaimed gravel ptts are also provided.
An irregular topograph~ rna} artracr more spectes to a planned v.etl31ld.
Fredncl..son and Ta) lor (1 982) noted that an irregular topograph~ is
imporunt for managed v.ater impoundments because the dt,erse
d epths create different conditions that are compatible with the
preferred feeding modes of a •artel) of bird species.

Water depths can be managed to opumize "' ildltie use. For example.
.\!agee eta!. ( 1993) recommends for v.tllow "'eclands that water depths
not exceed SO em (20 m) and that the water le•els be decreased to
20-30 em (8-12 io) to comcide " ith "'ater bird migration or breedmg
activuies. Refer to di~ussion on "-ater-le,el manipulation an this
section for addiuonal information. The d epths listed in Table 7.1
(p. 7-27) provide a general guide for design; ho...,ever, local experts
should be consulted to confirm specific requirements for target species
and appropriate wa ter levels for pan1cular well and I) pes.
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Attraetors
(Element 22a)

A planned wetland designed to have abundant wildlife attractors can
generally be expected to attract a greater diversity/abundance of
wildlife (Element 22a rationale). If attractors are included in the
planned wetland, then the designer should examine local comparable
natural wetlands to detennine what is appropriate (e.g., type of
attractor, sizes, distribution).

Snags

Snags are important habitat factors, particularly to cavity-nesting birds.
Size and species of dead trees may be critical to determining which
birds species can use the trees for nesting. Larger snags generally
support a ~ater abundance and diversity of cavity-nesting birds. Each
bird species has spec iii~: size requirements.

For the EPW procedure, tree stems (stem bole) with a dbh of >25 em
<~ 10 in) are recognized as a separate vegetation layers and are thus
considered large enough in to provide habitat for cavity nesting birds.
Green and Salter ( 1987) indicated that a suitable snag size is S-1 0 m
(16-33 ft) tall and at leasta20-JO em {8-12 in) dbh. Average dbh of
preferred nesting trees for individual species may be as small as 20 em
(8 in) for the downy woodpecker or as great as 74 em ( 188 in) for the
European starling (Kress 1985, Sedgewick and Knopf 1990). For
additional information regarding snag densities and sizes for cavity
nesting birds, refer to .Kl-ess (1985, pp. 30-:lS) and Sedgewick and ·
Knopf ( 1990).
Dense brush

Dense brush may be an important habitat for wildlife species. A
planned wetland can be designed to include low dense shrub vegetation
and/or brush piles. There are several methods for building brush piles
(Figure 7.5, p. 7-39). To encourage amphibians, Payne (1992)
recommended pl211;ing brush piles in water 6 em (24 in) deep or in
stock ponds for egg laying.
Before including brush piles, it should be determined if site conditions
are suitable. For example, it may be useless to install brush piles in an
area subject to eKtreme water fluctuations and/or high current
velocities.
If brush piles are constructed, they should be located away from
potential ignition sources because they can become fire hazards (Green
and Salter 1987).
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Fallen trees

Fallen trees may be an imponant habitat factor for several wildlife
species. Green and Salter (1987) suggest !hat the best cover would be
provided by Iaeger diameter trees (SO em [20 in]). Payne ( 1992) made
the following recommendations. To encourage amphibians in stock
ponds, tree branches should be placed in water 6 dm (24 in} deep or
less for egg laying. Some downed tree branches should be place along
at least 25% of the total pond bank. In most ponds, five to ten logs,
1.5-2.4 m (5-8ft) long and 15 em ~6 in) wide, should be placed with
part of the log in the water, preferably with the entire underside
touching !he bottom. While useful, these recommendations may not be
appropriate for all wetlands. Suitable tree length, diameter and density
may val)' widely dependins upon wetland type, geographic region, and
requirements of the individual target species.

Rodu

Rocks/boulders may be placed within a planned wetland to provide
additional cover and loafing sites for wildlife. Location may be
important. For example, Johnson ( 1983 cited in Payne 1992) noted that
rock piles placed along the north shore of ponds were used as sunning
sites by turtles and snakes and as shelter by bullfrogs and salamanders.
Instructions on how rock piles can be built to improve wildlife habitat
are provided by Kress (1985), Gre~n and Salter (1987), Ambrose et al.
( 1983a), and Proctor et al. ( 1983). General recommendations are for
the use of co!ll'se angular rocks because they provide larger interior
spaces within a pile, are more stable, and less subject to weathering
(Ambrose et al. 1983a, Proctor et al. 1983). Recommended dimensions
are provided in Table 7.6, p. 7-41.
Recommendations on rock pile size, placement, and habitat should be
made by local wildlife biologists. There are no formal guidelines.
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Ta ble 7 6
Recommended dunensons for rock pdes
Length

Width

Heig ht

Locale

Referen c e

Ha nd-plac ed
18m
(6 It)

1.8m
(6 It)

0 6-0.9m
(2-3 It)

Ce ntral a nd Soutnem
Appalachia

Ambrose et a l.
( 1983a)

> <! 3m
(> 14 It)

>4 3m
(> 14 It)

12m
(4 It)

4m
(3 3 It)

4m

2m

(3 3 II)

(6 6 fi)

Green RIVer-Hams Forl<
reg !On o' Colorado Utah
& 'Nyorr.ng

Proctor et aJ.
1983a )

Canad1a11 Pra ne
provmces

Green and SaJter
(1987)

Eqll

oment-p.<r
~
<>d

Tota area 10m'

1-4m

(0.3-3.3 It)

.-\.rtilici:tl s tructures

An1iiC1!I s!iUc~s s;~eh as nesung >lrUctures. roosung sites. and
amficial tree ca' iues are often used to anract "ildliie spec1es. De1.11ls
on methods of constructing and installing anificial structures can be
obtained in references on "-ildlife management techniques (e.g .
Yoakum 1980, Ambrose et al. 1983a. Proctor et al 1983. Kress 1985.
Gr«n and Salter 1987. P3~ne 1992}. Pa~ne (1992} cautions that the
1nstalhrion of amficl31 nesting and loaiing sites IS e'pensi\e and
sometime useless V.'hile islands ma) mcrease cai'T)ing capactl).
anificial stru<:rures may not. unless they provide bener protection from
predators than narural sites. Maintenance ofanificial structures should
also be considered.

0 lSTU'R.BA.'<CE
(Element 4c)
A oim ~ l

:activities

Animal acti\'ities (e g, grazing. burro"ing) can cause e·nensive and
long term damage to existing "etland habitat (e g .. \\ inchester et al
1985) and planned "etlands (e g., Bl31r and Langlinais 1960. Webb
1982. Conner and Fl)nn 1989. SCS 1992. Lie" ell) nand Shaffer 1993.
Garbisch and Garbisch 1994) (refer to Element ~a rauonale for SB
function}. While O\'er grazing b) geese in natural \\etlands ma} be
narurall) pre' ented for a ,-ari~ of reasons (Reed 1989). 11 ma) pro' e
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disastrous in a newly planted wetland which has only shallow and
sparse belowground biomass.
One solution to wildlife eatotlts is the construction of an exclosure
fence at tlte time of planting. Garbisch and Garbisch ( 1994)
recommended the use exclosure fences until after a thick root mat
develops in two to three years as a method to protect planted shores in
the Chesapeake Bay area from Canada goose grazing. Conner and
Flynn ( 1989) found chickenwire fence to be effective in excluding
nutria from bald cypress planted seedlings in Louisiana. Fencing has
also been used to exclude cattle (Webb 1982). Payne ( 1992)
recommended a rest-rotation gra2:ing system to protect areas around
stock ponds from overgruing by cattle (refer to followiog discussion
on controlled grazing).
Another solution to wildlife eatouts is to initially establish wetland
plants that are resistant to herbivory. For example, Llewellyn and
Shaffer ( 1993) demonstrated that Justica lanceolata is amenable tor
use in marsh restoration in the southeastern region of the United Slates
because (a) it is resistant to nutria herbivory and may be a herbivore
repellent, (b) it is resilient to saline storm surges, (c) it is effective at
trapping sediments and raising marsh elevations, and (d) once it is
established, it is readily outcompeted by other wetland plant species.
Some species are considered undesirable because they rrey upon
waterfowl. Habitat improvements designed to attract waterfowl also
attract high densities of predators such as raccoon, red foxes, striped
skunks, opossums, crows, gulls, snapping turtles, and competitors such
as blackbirds. Methods for controlling these species are addressed by
Novak et al. ( 1987 cited in Payne 1992).
Beaver can interfere with the control of artificial impoundments.
Beaver invasion can be discouraged by the use of screened culvertS and
water control structures with anti-beaver devices, the use of explosives
to blow out beaver dams, the installation of drains that prevent beaver
from controlling water level, and/or by selecting vegetation that
beavers do not like (Yoakum 1980, Buech 1982, Payne 1992, SCS
1992). Beaver ponds can be considered important in meeting the needs
of winter and migratory wat~rfuwl. Amer and Hepp ( 1989) describe an
approach to managing beaver ponds for waterfowl in the southern
United States.
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An abundance of rough ftsh (e g .. carp, bullheads. butTalo. and
sheephead) "ithin the "'etland is cons1dered undesirable because !his
group is likely to lo,.er invenebrate a'ailab1 hl} The 1mponance of
carp is Illustrated by the use of "carp presence" as a detennmam of
habitat suitability in the red· winged blackbird HEP model de' eloped
by Shon ( 1985). Carp disturb the submergent 'egetauon "ithin the
"etland. "hich then destro~s habitat for emergent aquatic insects and
reduces "etland food sources (Short 1985. SCS tQq1) If necessary.
rough !ish can be .:omrolled b} nenmg. dra"J "'n>. chemical
ueatment (e g .. rotenone). or installauon of ban"ers li dra\\Jo"n is
used. special care must be taken to 1nsure !hat ,mall povls or \\3Ier do
not remam ( CS 1992).
Controlled li,estock grazing (e .g.. cmle. horses. ;heep) is one method
to manage 'egetation in existing "etlands ior 1m pro' mg "1ldlife
habitat (e g. Kantrud 1986. Pederson et al1989) Thus. it ma~ also be
considered as a managemem practice for a planned "etland Grazing
can be used to (a) open up dense patches of co,·er so that di' ing ducks
and other \\Jterbirds can penetrate for nes11ng (Rutherford and Sn>der
1983). (b) mcrease structural di,ersil) "nh the goal of mcre:lSing bird
and mammal use (Krueger and Anderson 1985). and (c) reduce certam
undesirable pereMial plantS (Chabreck et al 1989) Controlled granng
ma) requ1re limiting access ro !he "etland to specuic lime penods.
Rutherford and Sn}det (1983) recommended ustng canle far f"'il to
three months in late "imer and earl~ spring Chabrecic et al. 11989)
suggested !hat canle bee.,cluded from fresh\\Jter and brJc~i;h marshes
durmg Jul), AuguSL and SepL Guidelines for grazing 10 ripamn
s~ stems are summanzed in Pa)ne (I 092). Pa) ne ( 199~) noted !hat if
management for shorebirds is preferred. controlled grazing ma) be
used to encourage mud.Jlats. To enhance \\aterfo"l brood use of
stockponds. Rumble and Flake (1983) recommended distributing
livestock and maintaining grazing levels to allow cominued growth and
existence of shoreline and emersed vegetation.
Human activ•nes (e.g~ recreational boating) can aJHrsel~ affect
"ildhfe use of a planned "edand (Element .lc rattonale). lniual
construcuon 1mpacts to exiSting "ildlife m and 3rQund the planned
\\etland ma} be minimized by a'oiding sensltt\e 11me penods e g ..
nesttng) for pamcular spec1es. Impacts 'rom .:tCU\ uies Jfier
construction. can be reduced or a'oided b} (a) locaung !he p!J.nned
"etland a"a) from potential disrurbances and or (b) establishing use
restncllons (e g. bearing ~ctions) For e'ample. based upon a srud)
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in the Dakotas, Ouebbert ond Frank (1984) recommended a July 21
earliest dare for any required mowing in duck nesting areas (e.g.,
highway right-of-way). August 1st was ~:onsidered preferable on areas
managed for ground-nesting birds. Appropriate dates will depend upon
the type of impact, wetland, region, and species of interest.

FOOD
Food.

Wildlife use a variety of foods including vegetation, invertebrates, fish,
and vertebrates (Table 7.1, p. 7-27). The primary food source may vary
depending upon the species, season, age, and sex. For example, the
primary food of gadwalls during fall and winter is vegetation, whereas
animal food (e.g.,~:rustaceans) makes up a large portion of their spring
and summer diet (Sousa 198Sa). The following paragraphs address
basic wildlite food requirements.

Vegetation

Vegetation provides a variety of foods for wildlife species. It is
desirable to include plants that provide wildlife food, then refer to
documents listing these species (e.g., Fredrickson and Taylor 1982,
Smith et al. 1989, Payne 1992, Thunhorst 1993).
Some shrub and tree species supply valuable foods through the
production of their seeds, berries, acorns, etc. The importance of tree
species is illustrated in the practice of constructing impoundments or .
greentree reservoirs (GTIU). A GTR is a bottomland hardwood area
shallowly flooded for short periods during the dormant period for the
purpose of attracting waterfowl and increasing mast production.
Management of GTRs is addressed in Yoakum et aL ( 1980) and
Rilinecke et al. ( 1989). A list of tree species wi!h relative food values
to ducks is provided by Payne ( 1992, p. 27).

Flsb

Fish are the primary food source for many wildlife species. Therefore,
depending upon the target species, it may be important to detenninc if
fish are potentially present and if conditions are conducive to foraging.
To be present, water depths must be sufficient to provide a refuge for
fish during freezing and/or drought.
Water dep!h is critical to the success of foraging for some wild! ife.
HEP models for the belted kingfiSher, great blue heron, and Forster's
tern indicate that !IIese species catch fish primarily in shallow waters
at< 60cm (24 in), dO em (20 in), and< I m (39 in) deep, respectively
(Prose 1985, Short and Cooper 1985, Martin and Zwank 1987). Based
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upon these •·alues. it "ould appear that a shallo" "ater depth < 50 em

po in) "ould pro' ide suffictent access for these species and perhaps
v.ould also be appropriate for other bird species that forage on fish.
Fish si ze may also be critical depending upon the ~et species. For
example, habitat for the "estern grebe is constdered suitable in the
HEP model on I) tf the "etland possesses a popubtion of fish about
27-88 mm ( 1-3.5 m) in length (Shon 1984b).

Io' ertebr:lles

In' enebrates are an imponant food source for man~ btrd spectes.
mcluding the can'asbxk. northern pintail, and "ood due ( ousa and
Farmer 1983, Schrat>der 198-1, Suchy and Anderson 198~).
The' alue of vegetation rypes lies not on I~ in the1r bemg a direct source
of food for \\aterfo~A I, but also m the~r assoctauon "ith a' a"el) of
aquauc mvenebrates. A'a1lable food supply is genera II~ tmpro'ed " ith
increased •·egetauve di,ersity because it is accompanied by the
diversification of the in•enebrate communi!)
Techn1ques to incnease invenebrates 1nclude "ater-Je, el manipulation
(e.g. Belanger and Couture 1988. ~bgee et at. 1993) and the addition
of hay/straw. For example. Green and Salter ( 1987) ~commended
spreadmg a 2 em (0 8 an) Ia) er of ha) or srra" o n the bottom of pits to
e xpedne development o f aquatic in' ertebrates 10 mine reclamation.
The 1mponance of plant litter is e\ ident m the mcreased usage in
tillage "etlands that comam srubble o r other dead 'egetau•e debris.
Kani1'Ud and StelA art (1977) noted that the value of tillage "•tlands to
breeding Wlllerfov. I "as pania!l) dependem on the presenc~ o f srubble.
dead "eeds, and crop ~ idue. The reduced \\aterfo" l use o f some
tillage "etlands "35 attTibured to a relari,-el) lo" innrtebrate fauna.,
which ~ul!ed from a lack of organic substrate m the ponds (Kantrud
and Stewart 19n, Krnpu 1974).

W .-\TER

Wate r quality
(Element 20a)

The quality of the mpu! water may be a critical " 'i ldfife habiut factor.
pantcularl) if there is gross cootammation (Element 20a rationale)
and!or le,els o f other water quah!) parameters "hich might hmit
producti\ 1ty. Before the plarmed "etland is designed, the "ater quali!)
should be assessed.lfthere is potenual for contaminant input, then an
a hernati••e sire may need to be explored. General "ater quali!)•
parameters should a lso be exam ined to determ me 1f the} fall "ithin
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nmges that plants, fish, and other aquatic; organisms can tolerate
(Table 7.7). Extremes in these parameters will likely result in low
production which in tum would result in low abundance ami/or
diversity of consumers such as waterfowl. Table 7.7 should only be
used as a guide. Depending upon the wetland type, the planned wetland
may nonnally have high or extreme values for one or more of the water
quality parameters. For example, bogs have extremely low pH and are
normally characterized by low populations of animals and the absence
of entire groups of fauna such as mollusks (Mitsch and Gosselink
1986).

Table7.7.
Water QUality parameters required to support fish and other aquatic organisms

Range
Parameter

Fish and other aquatlc organisms•

Freshwater fish"

pH

6.5-9

65--8.5

Alkalinity

> 20 mq/L

Hardl)ess

20-150m!Vl

-

Dissolved oxygen

• 5 mg/L

• 5 mg/L
(warmwater fish)
> 6 mg/L
(salmonoids)

Total dissolved solids
Temperature

Productivity generally positively correlated
< 20-30•C

(< 68-86' F)

depending on species and acclimation

"29'C
(" ao•F)

(warmwater fish)
< 21•C

(< 70'F)
(salmonoids)

• source: Herricks (1982)
• source: Stroud (1967)
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\\'ater temperature may be cnuca l for some " oldlife specoes.
panicularly amphibians and reptiles. E..xamples o f optimal temperature
ranges required for some species are pro•ided m Table 1 8. If the goal
as to provide habnat for a specie, or group o f spec ies -..h ich hu
specific water tempenu ure requ~CemeniS. !hen !his sho uld be taken into
co nsideration in the planned -..etland design.

Water temperature

Table 7 8
O c,nmal mean s~nce wa:er te mceran.res ror "' .d 'e species
<based upon HE? IT'OC!els)
Species

Tem perature

Reference

S!oder tunte

25-30 "C G<O\vmg seasoo

~~orr~e

S napp ng turtle

approx 1~28 "C Sum-ner
(61-83 ' F )

Gra• es ana Anderson (' 987o)

approx 24-32 "C S ummer

Graves and Anderson ( 198 7a)

Bullfrog

r..so •FJ

and G bbcns ( •986

(76-90 •F)

Cu rrent' eloci ry

Current • e local) ma) be critical for some " ildl ife >pecoes. b3111ples
of o ptimal current ve locities required for some specaes are pro' ided 1n
Table 7.9. lf lhe goal is to pro, ide habitat for a specaes or group \\h ich
ha\e specific \\llter current \ e locot} requirements. then th is ;hould be
taken into consideration in the planned "etland desagn

Ta ole 7 9
Opbma l mean current veloCities
(based upon HE? models)
Spec itt
Bullfrog

Mun current velocity
15 em/sec

<

Reference
Graves and Anderson (1987a )

( < 0 5 ftlsec)

(at miCI d el)th dunng s ummer)
S na oc ng n.tt!e

<

60 CITI/sec

(< 2

Slider tunle

< 80cmls ec
(<

G-aves and Alx:!e rson ( 19S7b)

~sec)

Morreale and Gabbcns ( 1986)

2 6 ftlsec)
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Factor
Water-level maoipulation

Remarks
Water-level manipulation is often used in wetlands to mnximize
wildlife habitat diversity, to control undesirable plant species, and to
man.age invertebrate availability (refer to previous discussion on
invertebrates). Water can be managed for flooding depth, duration, and
timing. The water level may be controlled with drawdowns or be kept
constant. In northern prairie wetlands, drawdowns are used to promote
emergent vegetation for use as cover IUid nesting material by waterfowl
{Meredino et.ol. 1990). ln southern areas, drawdowns are used to
promote annuals used by migrating and wintering waterfowl after fall
flooding (Payne 1992). Naturally occurring drawdowns also enhance
waterfowl use. For example, closed basin lakes in interior A Iaska
(Yukon Flats) which experience extensive periods of drawdown have
been observed to have high productivity of waterfowl (Lens ink and
Derksen 1986).
Drawdowns can be cyclic (e.g., evelj' live years) or noncyclic.
complete or partial, fast or slow, early or later, depending upon
geographic area and management objectives. For additional
information refer to literature on wildlife management practices (e.g.,
Yoakum 1980, Fredrickson and Taylor 1982, Knighton 1982, Gordon
et a!. l \189, Smitfl et a!. 1989, Payne I 992). If drawdowns are being
considered, it is recommended that the local National Wildlife Refuge
managers be contacted for guidiUice.
Other considerations may need to be addressed before finalizing plans
for water-level manipulation (e.g., mosquito control, flood control).
Wetlands can be managed to encourage waterfowl use and to control
mosquitoes (e.g., Meredith et al. 1985, Breininger and Smith 1990,
SCS 1992). Strategies to control mosquitoes include (a) maintaining
flooded conditions during summer mosquito breeding season and/or (b)
stocking with mosquito fish (Gamhusia a.lfmis) to provide natural
control.
Refer to literature for specific information on the design of water
control structures, conveyance channels and ditches, spillway design,
pool elevations, and techniques for sealing a pond (e.g., Anderson
1982, Fredrickson and Taylor 1982, Payne 1992, SCS 1992).

NOTE: If the planned wetland is to attract wildlife species, then it
should be designed based upon the best available information for the
target species in that region. In some cases, the revisio11 or elimination
of one or more of the EPW elementli may be necessary. i\lso, if data is
available demonstrating the importance of factors not included in the
assessment (e.g., substrate}to target species, then these factors should
be considered in the planned wetland design.
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SELECnON
OF SCORES
FOR ELEMENT
CONOrriONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned • WAA)

WAA

Planned
W•Uand

If both
are NA record NA

20. Water qualil1
:zoo_ Gtoss eorllamillaUcn

(Wl]

or no porentiaJ fo< contaminant
•• Minimal
lnpuL

NA

b. Pol6miallor contamin ant input present.

NA

bl.it prevantativ• m11aurn taken {e.g..

c.

conatructton of sw ales and/or dreinage
dftches to ditect highway J\lnoflawa~
fJomwetland).
Evidence of p,.tence of ttighly roxie
eo«tamjnants (e.g .• atontad plant

Asswmr NA s 1.0

!VII

!VII

(Jj

(.;)

!VII

0.1
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.................................................... ..................................................................................... ............................... ·-······..······•·····...................................................
,.,_,,,

H abitatcomplexity(91omonls111/t, 111>, 11c, t2a, 12b.

12c, t2d, t3a, 1Jb, 2ta, 22a. and 23):

11. VegetatiCJn strata
11a. Number ollaym in wetland
(Oo 1101 ineM!o laye<s in uplvd areas)

]Wl,l
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.
.
.
•
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1.0

5 1ayen..
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0.3

f.

0.1

d.
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

12.

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned· WAA)

WAA

Plonned
Wetland

If both
tt>e<>td NA

are NA

Co•er types (Z7 listed) (llllorlo T•ble A.3):

r..-:

Scruti-Shr11b:
Tofl evei!IIHfl
Bushy everQfftn
low """'P8cl IOYoignten

Non..wg-"":
Bedtod<

Tall deci<fuous
Bus.hy dsciduous
Low compact decidoout

Sand
Mud
Organfe

ernerr;ront:

Dead

Tall persistent
Short persistent
Tall nonp&rsistent
Short nonpersistent

Dead fallen treeS/onru~>a
OpanWator

Mou·llchon:
Mos•
Lid'len

N - l eovod
lltood-!eaved

•••'9'"""

evt<ll"'""

Needl!Mell\l&d docid..,..
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Dead

RW>b!e
Cobble-gravel

Aquallc-l)ed:
RA:Jotad--..e&CtJiar

............................................................-...............................................................................- ······-·······-···-.......... .·-·············..•·•··•·•··• .........................................

~

121. Numb8f of cover typet in eech IAY.. r at
;il.e

(WI.)

Oecide minimum coverage • nd usa thia
minimum to de-termine which cover types at
the site will be included in the eviluation:

_L_10%_ 5% _ _ Othor
Thus, an area must be at !east 10%
(e.g.• 10%) of the wellonct•H• size to be
recognized as a sep•rate cover type.
FiJf itt the forJowing inrormatfon:
Caladotion ol

-

Wetland: I of covtr typn

e SC0f11

• g_f rold[ b:gca

27
WAA

:

€.

(1l

() f9 (1127•0.0• )

Pl•nned

:

.!

(4)

Q." (4127=0 .15)

12b. Ratio cl co..ttypes (S M Figure A.7).
(Cons!Ger canopy covet cf ..a. cover 1ype
in eac:l! layer.)

•• Approximaldy aquol proportions.

b. Intermediate condition.
c. PredomlnanUy 1 covet type.

0.19

0.11

(-)

1.0

0.5

(-)

1.0

O.f

(-)

(example)

(e.g.)

IW\.1
1.0
0.5
0.1

12c. OagrM of 0(1olor type interspersion

(Soo Figure A.a).

a.
b.
c.
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TableA.3.
Description of Cover Types

Cover typos based Uf/011 c/assitlce#on ~mit$ of Cowantin el al. (1979) and Go/81 and l.aison (1974). Delinititln&II!Ji<f>n direc~y fJOm
Cowatdln eta/. (197/J), un~ss ol~ in<Jic•t~.

TREES. Woody veqetatiol\ that is 6 m (20 It) or taller.
NMdi•HaaV<Od overg,..n. Ar""" dominated b~ woody gymn0$perm& witl1groen,
by pl•nl& througlu>ut lhe yur. Exampleo:

~eedlwhaped,

or oeale-lil:e Jeav$$ that are retained

P/e<>a msrleM

black spruc:e . . . . . . . . . . . . .
Northern white cedar . . . . . . . .

Thujs o<:cid&ntalis
Atlan~c wMe c:edor ................. Chamaocyparis tlryoides

eroad~aved avMgteen. Areas dominated b~ woody anglospenn$ with relative!~ wide, flat leaves that gonollllly remain green an<! are
usually peroi•tent1or a year or more. El<ample&:

red mangrove . . . . . . . .. . .. .
black mangrove . . . . . . . . . . . . . . . . . • .

Rhi•ophtm~ m•ngh>

Avfcennia germinans

wMe mangrove . . • . . . . . . • • . . . . . . . • . . Lagui!CU/arla ~sa
red bay .•.•................•...•....•... P&tse& borbonia
loblolly bay .•.•..•..•...•...••...•...• Gol<lot!ls lasiantltus
sweet bay . . . . • • . • . . • • . . • • • . • • • . . • . . . • Magnolia vitpinians
Neadle·INVtd deciduous. Areas dominated by woody gymnospenns with needle-shaped or·scale·lik.e leaves that ate shed during the
cold or dry season. Exampte:
·
bald c)'pJess ........... .

. . Tuodium distichum

Broacl-l&sved dllelduous. Areas dominated bv woody angiosperms with relatively wide. flat leaves that are shed <luring cold or dry
season. Examples:
.... .....

Fmxinus nigr&

. . •• . . •• . . •• . . . •

F. psnnsylvsnic8
Ulmus smsricana

black gum . . . . • . . .. . . . . . .. . . .. . . . .

. . . Nyssa sytvatic~

black ash . . . . . . .

...:1 ash . . . . . . . .
Am..rJean elm . • .

.. .. .. ..
N. aquatlea
swamp wh~e oak • . . • . . • . . . • . . . • . . . . . . . . • . . QuertZus bicolot

tupelo gum .. .. . .. ..

overcup oak ................................... Q. I)"'Qtl>

basket oak •.. .'.............................. Q. mle~auxii
red maple . . . . . . .
. ........ Aesr IU~I'tlm

Daad. Areas dominated by deacl woody vegetlltlon taller lllan 6 m (20ft).

SCRUB-SHRUB. Area dominated by woody vegetation le9s than 6 rn C20 ftl tau Cinctudlnq vines>.
Tallovaf9""'": Areas dominated ~Y woody gymnooperma 3to 8 m (10 to 2:0 fl) tall. Examplet:
black apruce • . • . .. . .. . . .. . . .. . . . .. . .. . . .. . Plcea marion01
pond pine .. .. .. . .. .. ..
.. .. .. .. Pinus S&ID!in11
young tre~ ........................ (ex. Rhizaphora m•ngh>

Leguncutaria mc61nosB

Avicenni11 germin~~ns)

Bush~ ava.rg,...,.· AINS ®minated])ywaadygymnospetm~ 1.2 to 2 m(4to 7ft) tall. Examples:
sweet 9ale .. .. .. . .. . . . . . . .. . .. . . . . . .. .. . . . . . Myrica giJ/8
. ...... I.Jtucotho<~ axi"arts

coastal sweetbells . . . . . . . .
te~rbush

• . . . . • . . .. . .. . . .. . . .. . .

. . . . . . . . lyon/a lucldd

inkbeny • . .. . • . • . . .. . .. . . . .. . . • . . . • .. . . . . • . . • /1/&t Q{abm
Low compact ...rer..n.· Areas dominated by woody gymno&p.rms les& tban 1.2 m (4 11) tall. E~amptet;

sheep Jauf81
bog laurel .. ..

•. . .. . . . . .
. . Kstmis snguslifolia
.. .. .. ..
.. . .. .. . K. po/ifo/la
reathetleal . . . . . . .............•. CI>M>a$<1111)}1"" ca/ycu/Qia
labrador tea . . . . . . . . . . . . . .
. . Ledum gmenlsndicum
bog roooma.y . . . . . . . . . . . . . .
. . . . Andro~s glsucophyUa
blacl< li-«i • . • • • • . • • • • .. • . . . • . .. .
. . .. Cyrilla racemiflonl
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T1ble A.3.
Descl1ptlon of c;over Typn
Tall doc:lduoua. Areas dominated by woody angio~'"" 3 to 8 m ( 10 to 20 ft) toll Eumplas:
•ped<lad alder .... .......... . . ..... . ...... .. Alnus,._
highbus.h bluebeny ... . ..• , . . . . •. .... VBCCinium COI)'mbosum

YOUIIII tr~t . . . • . • • . . . . . . • . • . . (e.g., ,.d m<~~>la- """' Nbnlm)
willow .... ......... .... . .... ............... .. Sslix 991J.
8usl>y d"lduous: Areas dominated by woody angiosS><Orms 1.2 to 2 m (4 to 711) tall.

Exampteo:

sea-myltle . .. . . . . . . . . . .. . • . .. . .. . .. . B8<XII•tl$ hs/imifo/la
matSh elder ...... . , .. . .. . .. . • . .. . . • . . . .. .. Iva fr!Jtt14Cens
buttonbusll . . • . . . . . • . • . • . . • .. . . . • . Copn•lanlh"" O<;cidentslis
sil~y dogwood . . . . . . .. . . .. .. . .. . .. . . .. . Comus ~~mmomum
willo•N
....... ......... .. . .. , ..... , . . . .. . . Sslbr spp.
sweet pepper.obu:ttl . . . . . . . . . . . . . . . • . . . . . . . . Clsfhta alnt1oNB
bog birch .. . . .. .. .. .. .. .. . . . . . ... .......... Betula pumila

Low compact deciduous .' Aleu domiruob!d by woody OI>Qio$penns Ieos tllon 12m {'I II} tall. Eumples;

marsh elder . .. ........ . . . .. ... .... . .... ... Iva fMescem
slkydogwood . .. . .. ... . .. . . . .. . ....... Comus ammamam

EMERGENT. Area dominated by erec;t, rooted, herbaceous angiosperms that may be temporarily

to cermanentlv Hooded at the base but do not tolerate crolonaed inundation of the entire clan!.
Tall perslotant·Emergent hydrophytss ovor 1.5 m (5 ft) tall that normally rem•ln stsnding at least until the begiMi~ o11he o<>xt
growing aenon. Examples:
cattails ...... .... .... , , • . . . . . . . . . . . . . . . .. .. . Typha opp.
teed . ...... ........ ... . . .. , . . . . . . . . . Phragmitas auslrBNs
purple loososlrife . . • . . . . • . . . . . . . . . . . .
Lytflrum saliC8/ia
water wiltow .. , . . ...... . , , .. , ... , , . . . . DBcodon vsfticiJiatu$

sall-maiSh cordgraS& (tall form) ..•.•. , . . .
Spaltina altemiffora
big cordgrast .... ...... .... . . . ... . .. ... . . S. CJ111'"""'~M•
sollthetn wild rice .. . ... .. . . . .. . . .... . .. Zizan/cpsls mi/isces

Shott pot111atenl· Emergent hydrophytss le51 than 1.5 m (5 ft) ta l that nonmally r<>mait standing at lou! U11li ll>e ~iMing of 111<> next
growing
E.umpees:

••••en.

salt-maBh condgra.. {short form) . . . • . . . . . . Sparlina -"omillora
California cordgra.ss . . . . . . . . . . . . . . . • . . . . . . . . . . . . S. fofl03e
sedgeo .. .. .... ................ ........ ... Cai8X spp.
noed!eru$h .•...• ... ........... •..•... Junc11s rosm&ri;mus
riee-eutgras.a .•. .. ..... ......... . ........ Letl!Sia oryzoides
common piel<lewftd . . . . . . • . • • . . • • • . . . . . . Stllioomia ~/me.
bulru•heo ........ ...... ........ ...... ..... . Sclipvsapp.
manna gras.sea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Glycsri11 spp.
Tallooni><O'SI•tent. • Emergent hydrophy1V$ over 1.5 m (5 ft) tall whose leaves an~ sterna brea~ down altho~ ol the growing seaoon
so that most abov.,ground portions of lhe ~lantt are easily tran19orted by currents. waves. or iee. Example:

wild rice ........ .. . ... . .• . . . .•...... ..... lizanra aqu1lic.a

Short nonp~latent. • Eme:geot hydrophytes lest thon 1.5 m (e II) tan wMose t..aves and stem• break down at t~+ end cl tha growing
seaJGn ao that moat above-grot.~nd portions of ltle pl•nta an11 eully transpotte<t by curr• nts, w.a~• or ice. Note: If waves, currents, or
ice remove• all traces of emergenl vegewton, !hen clAssify • • ohort noopersistenl. Examples:
arrow arum .. . .. .. .. . .. . . • .. . .. .. .. . • .. Peitsndta ~
pid(elllweed .......... .......... . ...... ~ c:onlala
amw.lleads ........... ... , . . ... ...... . .... Sagi!taM spp.
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Tible A.3.
O.acrtptlon of Cover Typea

MOSS-LICHEN. Areas where mosses or lichens cover substrates other than rock and
where emements shrubs or treea make uo less than 30% of the areal cover.
MoQ, Ateao dominated l>y ITI09SU. Examples:

peal mo,... . . .. . . • . • . . • . . • . . . .. . . .. .. . . . Sphagnum spp.
mo<11 . .. . . . . • . . • . • . .. . .. . . • . .
. . . . Campyl/um •tellotum
moss . . . . . . . . . . . . . . . . . . . . . . . .
. . AufM:Omnium JM/UJiffl
moss . . .. . .. . .. . . . • . . . . . . . .. . . . . (ln(op/loiiJ$ wehiMbergii

Lichen. Areos dominatod by lichens. Example:
,.indoe< moss •..•. ... . .• . . .. . .. .....• C/adonitln ttmgiferiM

AQUA TIC-BED. Ateas dominated by plants that grow pritldpally on or below the surface of the water
· season in most veel'$.
for most of the
Rooted v..c.ular. Areas dominated b)' rooted vasculat plant.llhat grow princip,~~ly on or below the a.urftot of the wat• r tor mos:t or th.e
growit'IQI aeason in most yeaB. Examp..s:
wrllo grus

..... .................. .... Tl>olasitl htsludinum

shoalgraso .•.... .. , .......... . , ...... .... H&lodulo wrig/'JIH
widgeon Qr... . . .. .......... ...... . . . ..... Ruppja mBritima
wild celery . .. . ... ..• ·....... .. .. ..•. , . Venisnsria amflrican1
.elgrau . . . . . . . . . . . . . . . . . . . . .. ......... ZosttHll marina
pondw...t • . . . . . . . • . . . . • . .. . . . . . . . . . . . . Potemogr~wn SPf'.
naid& .•.... . . .. . . ... ..... .... .. ............. Najss spp.
wa!er milto!l • . . . . • . . . . • . .. . .. .
. . . . MyriophJ11um spp.
ditch gns•ea . . . . .. . . . . . . . . . . . . . . . . . .
. . .. . Rupple $$)p.
wa!erweed .... ............ , , . . . . . • ..
. . . . EJodH spp.
yollow water lily . . . ... , . . . . • . . . . . .
. . Nuphsrlut&<Jm
mot&r lilles . . . . . .. . .. • .. . . . . .. . ..
Nymp!>HO spp.
waiM omartweecl . . . • • • • . . . . • . . . . . . . . Pc/ygorlum lltl1p/ljbium

NON-VEGETATIVE.' Areas characterized by a lack of r~ve vegetation cover.
B4tdrock. Area cttaracte.riied by a bedrock substrate c:ovetlng 75CK ot mo~ of the sorfaea aniS le$S thlln 30% ar•al covetage of
mocroph~os.

R\lbble. Area ct\aracteriz.W by a.rial cover with lets than 75% bedrDCk, bul $tones and boutders alo,e, or i" oomblnation w;th ~rock.
cover 76% or more of the :Jurface.

Cobble-gravel. Area dOminated by cobble ond/or gr.,.l. Cobbles are ctefinecl u rocl< ftagments 7.6 em (3 i~) 10 2 5. ~ em (10 in) in
diamlller. Gravel is a mixture oompoood prima~ly <Jt rocl< fragmenlt 2 mm (0.8 in) to 7.6 em (3 in) in diameter. It uaually contains sand.
Sand. Area dominated 1>y sand. Sand it composed predominantly of coars01Jreine<l minoral sediments wil11 diameters larger man 0.07-4

mm and smaller ttl an 2 mm.
1\lllcl. Ateao C!ominatod by mud. i.o., wolsoft earth OOI'I'O):IOHd predominantly of day and sl~-nne mineral Hdimonts leoolllan 0.074 mm
In diameter.

Organic, Antas dominated by organiC soil, i.e.. toil comJ:lOSed of predomil1antly organ«: rather than minerat matedal.
Dud fallen -tllrvcs.." Area dorninalecl l>y doad raUen INes antJ/a< shMl&

0!*1 wa141r. Water of arry deplll wifl1 no woody 01 emergent vegetollon.

•o efinitlons modincation ~~ Cowardin ~ al. (1979) ond Golet and Larson (1974).
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CONDITION A: APPROXIMATELY EQUAL PROPORTIONS

....--------.....
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Figure A.7.
Examples iltustrating conditions for ratio or cover IYP"S {element 12b)
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Low Cover Type Interspersion

c
B

r-

,..

.....,

A

High Cover Type Interspersion

Flg\Jre A.a.

CO'«< type ifllllftpersion (element 12c:)

Low Vegetation/Water Interspersion

High Vegetation/Water Interspersion

KEY
-

= Vegetated Areas
= Open Water: water of any depth with no emergent vegetation
(includes mudflat areas which are periodically inundated).
FigureA.9.
Veg&Uittionlwater Interspersion (element 13b)
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SEl ECnON
OF SCORES
FOR ElEMENT
CONDITIONS

ELEMENT

Vogelation specios which are consldered to have limited habUt value (e.g.,
Ph~ite$ •Uftr•lf•, L)llhrum
<Jtlit;aJilt) are abUnl .OR- ~ -~
do r\OI dominate stte.
b. Site dominat.d by voge~tlon opecios
C011sidered to have limaed habitat

WAA

Planned
Wetland

DIFFERENCE
IN SCORES
{Planned - WAA)
~both

are NA record NA

Aotuma NA =1.0

]V.q

12<1 Undeo iral>te sp•cle•

••

SELECTED SCORES I'OR
ElEMENTS

NA

0. I

#11

value.

#11

#11

If present idonUfy opeeies:

12e. Difference in covet types

Record l>oth

(VYL)

seores.

••

Ptanned wetJ•nd contains same cover
types asWAA.
b. Planlled weU•ncs does not conblin
ume eovet types as WM.

NA

1.0

NA

If answer._,... •xplaill:

t.o-fl/11

1.0

13. VegetaHoii/Water ptOpotlions

l la.

P~cent open Wl t'ar
(Open water =water of aoy depth w~h no
woody or emergent veooetation. rncrwe
ml,:tmat ateas which are periodically inu11 ..
da!W!<I.
Note: in lkJaJ :rys~mG estimare opel"' wa:c.r

COYeliQB 81(

trone NA, record
Doth scores.

(VYLJ

mid-ticfe.)

Approximately 50%.
••
b. IJ\te,.,diele condition (e.g , 10 - 30%

(.()

0 .5

or 70 - 90%).

c. Open water absant or minimal cover~

0.5

0.1

o.s

0

ego (e.g.. < 10%) ·OR· open water
predomina•t cover (e.g.. > QO%).

13b. Oegres of vegetation/Water interspersion
{See Figure A.I).
Hign.
••
b. mtermediate

e.

If one NA, record
both

scoret.

1.0
cond'~ion.

Low ·OR- no int&r$persion (e.g .• site

all vogatation or all open water).
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(VYL)

0.5
0.1

o.r

M

()

7/94
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SELECTION
OF SCORES
FOR ELE!Eill'
CONDITIONS

ELEMEill'

SELECTED SCORES FOR
ELEMENTS
WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned - WAA)
If both
areNA record NA

21. Shape al ed;e
2ta.

I'M-I

S~apa of uptand/weUand edgll
(See Flgu.-. A.1 O).

w,

a.

Upland/Wetland edQe abHnl.
b. trregular.
c. Regular. •moat~.

1.0
0.1

0.1

1,0

22. Fi1h and wllalifll attraC1ars (in wetland only)

(+)
Assume NA=O

IWLI

22a. Wikllifo ottractot!l
Abundance of co""'· other than Jive -.gotatlon (<:.g .. snago, denoe brul h, fallen
treenogo, rocks/boulclers, or al1iijoal
anroctOtll).
NA
1.0

a. Absent or spot!le.
b. ModerateiO abundant.
~ P"'""'· che<:k type of altraotors and ~sli-

mate percent cover. In some caaes it may

1.0

tVA

tfA-to

O.f

0.1

0

be beat to count and ,.ecrd the number of
altractots (e.g., nettlrl9 bo..s).

Planned

AIITK1Cr

WAA

w.tiand

Sna9s
Dens• brush
Brush piles
Fallen tJeetllogs
Roc:f(s/boukfers
Artifieial:
Nesting &tructuru
Roosting slle•

..L..

-- --- --

Altificjat tree uvllles

Other:

---

---- --

- -

-----

23. Island•

••
b.

Upland Jsland(s) present.
Ut>laM Island absent.

1.0
0. 1

I'M-I
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EDGE
Upland/Wetland Bovodary

Regular

lrregurat

Wetland/Water Boundary

Absel"ll

Absent

Uptal'ldJWelland Boundary

Regular

lrTegular

WellandiWater Boundary

Absenl

Absent

UplandiWelland Bout'ldary

Regular

Regular

Wetlaf'ld/Water Boundary

A&IJUiar

Irregular

Upland/Wetland Boundary

Regular

Regular

WetlandM'ater Boundary

Regular

lrTegular

l~tl
• Upland/Wetland Edge

KEY:
-

-

-

•

Wetland/Water Edge

• Upland.

~ . WeCiand

0 . Open Water

Fig I.IJ'8 A. 10.
Examples of regular end Irregular boundaries at the upland/wetland and wetland/water edges (element 21)
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Chapter 8.

8.1

Definition

Wetlands function to provide a refuge from preda·
tors, spawning and nursery habitat, and a source of
food for a variety of fish species. The Fish FCJ
provides a relative measure of the degree to which
a wetlillld habitat meets the food/cover, reproductive, and water quality requirements of fish.
The Food/Cover component describes habitat
structUre . Cover and food are considered as one
component because the same surfaces that provide
cover (e.g., live vegetation, fallen trees/logs, rocks,
boulders) also provide a substrate for food sources
such as macroinvertebrates. It is assumed that
greater habitat complexity generally supports a
higher diversity and/or abundance of fish. The
in>portance of habitat complellity in determining
fish species diversity and abundance has been
demonstrated by several authors (e.g., Gorman and
Karr 1978, Tonn and MagnliSOTI 1982, Rabel 1984,
Thorman 1986).
Water Quality com ponent describes the chemical
(e.g., oxygen, pH) and physical (e.g., temperature)
influences on fish survival. Poor water quality may
limit fish survival, even if the habitat structure is
suitable. For example, Rahel (1984} described a
situation where habitat was suitable in a Wisconsin
lake; however, stocking attemptS were unsuccessful
due to low winter oxygen levels.
The Reproduction component describes elements
known ro affect embryo survival of most species.
This component is not included in the Tidal Fish
F'CT because the reproductive requirements of fish
inhabiting tidal wetlands are so v~ried and specifie .
For example, temperature is a critical faccor to red
drum spawning success (Buckley 1984}; Atlantic

Fish

menhaden and Atlantic croakers spawn in marine
waters and eggs are pelagic (Diu and Onuf 191!5,
Rogers and Van Den Avyle 1989).
As a rapid assessment technique, EPW does not
require fish surveys or sampling; thefefore, it cannot
provide detailed infonnation on potential changes to
the populations of individual species. Also, EPW is
designed to provide a general desc ription of habitat
which is assumed to be applicable to a wide range of
fish species. The conditions considered best in this
procedure may be optimal for some, but not all fish
species. If goals for the planned wetland focus on
habitat requirements of a srecific specie~ or gmup
(e.g., salmon}, theu the EPW elements and Fish FCI
model may need modification.

8.2

Explanation of Models

8.2.1

Tidal Fish

Fifteen elements are used to assess the Tidal Fish
FCI. These elements contribute to three components
which define the Tidal Fish FCI (Figure 8. 1, p. 8-2).

The assessment begins with an examination for any
potential Obsfi'IJcrion to fish passage (Element 24).
The Fish FCI is considered not applicable (NA)
when there are conditions which impose absolute
physical or behavioral barTiers to fish passage, i.e.,
fish access to an~ survival at the site is precluded.
The Tidal Fish FCI is a producl of three components: Limiting Factors, Food/Cove.., and Watu
Quality. Food/Cover is described by si~C habitat
structure characteristics. The main element in this
component is Spatially dominant hydroperiod. It is
assumed that the relative importance of the remain·
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ELEMENT

• (24)

Obstruction to fish passage

--------------(1b) Shoreline bank stability
(4a) Disturbance at site {SS)
(4d) Disturbance In channel/opsn water

Limiting
Factors

(7b) Most permanent hydroperlod
(24) Obstruction to fish passage

Fish
(Tidal)
FCJ

(7c) Spatially dominant hydroperiod
(9c) Substrate suitability for fish
Food/Cover

(10d) Plant (basal) cover
(101) Rooted vascular
aquatic beds

(21b) Shape of wetland/water edge
(22b) Available fish cover/attractors

(20b) Water quality ratings

(20c) Nutrient/sediment!
contaminant sources

Water Quality

(20d) Dissolved oxygen
{20f) Maximum water
temperature

• Exemined first to dele~ iffuncticn 1$ ~ble

Figure 8.1.
Relationships of elements and oomponentl in lhe F-.sh (Tklal) FCI
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ing five elements depends upon how frequently the
assessment area is accessible to fish. Therefore, the
contribution of the flve elements is weighted by the
score: (i.e., a relative score for period of inundation
on o-1 .0 scale) for Spatially dominant lrydroperil; d
(Element 7c). The amount of available vegetation is
described by two elements (Plant (basal) cuver and
Roottd vascular aquatic beds) to distinguish the
separate contribution of emergent and aquatic
vegetation. The relative contribution oftbese vegetation types to overall habitat complexity depends
upon the portion of the total AREA which they
occupy. For this reason, the score for Rooted vascular:aquatic beds is muhiplied by "x" (portion of
AR:EA which is represented by the lower shore
zone) and the score for Plant (basal) cover is multiplied by "1-x.'' the remaining portion oftbe AREA.
The score for this component is calculated 115ing the
following Equation 9:
Food/Cover • 1c {tc • (1 X)(10d) - (ll){10j). 21b . 22b)
4

(9)

where:
x ~portion of AREA which is represented by lower
shore zone in increments ofO.I (e.g., 0. 1, 0.2 . .. 1.0)

to four components which define the Non-tidal
Stream/River Fish FCf (Figure 8.2, p. 8-4).
The assessment begins with an examination for any
potentia! Obstruction to fish passage (Element 24).
The Fish FCI is considered not applicable (NA)
when there are conditions which impose absol ute
physical or behavioral barriers to fl.sh passage, i.e.,
fish access to and survival at the site is precluded.
The Non-tidal Stream/River Fish FCI is a product of
four' components: Limiting Factors, Food/Cover,
Reproduction. and Water Quality. Food/Cover is
described by six habitat structure characteristics.
The Reproduction component describes three
elements known to affect embryo survival. The
Water Quality component, which describes the
chemical and physical influences on fish survival, is
based upon the state water quality ratings, if available. Otherwise, five other elements are used to
describe water quality. Lim iting Factors considers
those elements which act separately or in combination to substantially limit the degree to which a
wetland provides fish habitat. In most situations,
this component will be considered not applicabl~
(NA) and will not be used in the calculation of the
FCI.
Note: Some elements distinguish suitable condi-

Th~

Water Quality component which describes the
chemical and physical inl1uences on fish survival, is
based upon the state water quality ratings, if available. Otherwise, three other elements are used to
describe water quality. Limiting Factors considers
those elements which act separately or in combination to substantially limit the degree to which a
wetland provides fish habitat. 1n most situations,
this component will be considered not applicable
(NA) and will not be used in the calculation of the
FCL

8.2.2 Non-tidal Strum/River Fish
Twenty elements are used to assess the Non-tidal
Stream/River Fish FCI. These elements contribute

tions for trout versus warmwater fish {i.e., El~ments
20d, 20e, 20f, 22b, 25a. and 2Sb). These elements
and others may need modification if the goals for
the planned wetland focus on habitat requirements
of a specific species or group (e.g., salmon).

8.2.3 Non~dal Pond/L.ake Fish
Nineteen elements are used to assess the Non-tidal
Pond/Lake Fish F.Cl. These elements contribute to
four components which define the Non-tidal
Pond/Lake) Fish FCI (Figure 8.3, p. 8-S ).
The assessment begins with an examination for any
potential Obsrruction to fish passage (Element 24)
ondlor lack of RP.fuge during droughl/jreeze (Element 28). The Fish FCI is considered not applicable

Evaluation for Planned Wetlands
ELEMENT
• (24)

Obstruction to fish passage

--------------(1 b) Shoreline bank stability
(4a) Disturbance at site (SS)
Limiting
Factor a

(4d)
(16c)
(24) Obstruction to fish passage

(10m) Vegetative overhang
(1 Oo)

Plant biomass
Fooci/Cover

(21b)
(22b) Available tlah cover/
attractora
(25a) Percent pool area
(26) Bank undercut

{2Sb) Current velocity within pools~
(27a) Spawning

substrate,-====~=:::::==::;;.... Reproduction

(27b) Spawning structures-

(20b) Water quality ratings
(20c} Nutrient/sediment!
contaminant sources
(20d) Dissolved oxygen
Water Quality

(20e) pH
(201) Maximum water
temperature

(20g) Turbidity
• E~amlned lfrst to deiwmine if function is applicable

Agure 8.2.
R&latiorts,.lps of elements and o~mponents ;n the Fish (Non-tidal Stream/River) FCI

Fish
(Non-tidal
Stream/River)
FCI
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Fish
ELEMENT

• (24) Obstruction to fish pa81age
• (28)

Refuge during drought/freeze

------------(1b) Shoreline bank stability
(4a) Disturbance at site (SS)

(4d) Disturban ce in channeUopen water

Limiting
Factora

(16c) Fish habitat size
·(24) Obstruction to f ish passage
Fish

(10m) Vegetative overhang

~on-tidal

(t Oo) Plant bi omass

(21b) Shape of wetland/water edge

Food/Cover

ondllake)
FCI

{22b) Available fish cover/attractors

(27a) Spawning su:b:s:t:ra:t•:-=========-(27b} Spawn ing structures
Reproductio n
(27c) Drawdown

(20b) Water quality r atings
(20c) Nut ri ent/sedi m ent/
contaminant source•
(20d) Dissolved oxygen
Water Quality

(20e) pH
(20f) Maximum water
temperature
{29 11} Turbidity

• Examined first to delem~ine if function is applicable
Figure 8.3.
Relationships of elements and components in the Fish {Non-tidal Pond/Lake) FCI
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(NA) when there are conditions which impose
absolute physical or behavioral barriers to fish
passage or surv ivai.
The Non-tidal Pond/Lake Fish FCI is a product of
four components: Limiting Factors, Food/Cover,
Reproduction, and Water Quality. Food/Cover is
descri bed by four habitat structure characteristics.
The Reproduc tion component describes three
elements known to affect embryo survival. The
Water Q uality component, which describes the
chemical and physical in fluences on fish survival, is
based upon the state water quality ratings, if avail·
able. Otherwise, five o ther elements are used to
descrilie water quality. Limiting Factors considers
those elements which act separately or in combina·
tion to substantially limit the degree to which a
wetland provides ftsh habitat. In most situations,
this component will be considered not applicable
{NA) and will not be used in the calculation of the
FCI.

8.3

J

Rationale and Assumptions

ElEMENT 1b. SHORELINE BANK
STABILITY
.

Directions: Determine if there is a shoreline on-site
by field observations. If present, note the degree to
which the shoreline bank surface is protected from
erosion by vegetation, bootderslrubble/gravel, or ·
structures. For sites with partially eroded shorelines,
select condition which best describ&s the overall
shoreline,
Rationale and tusumptw trs: Streambank stability
plays a m f\iOr role in determining the productivity of
riparian ecosystems (Plans et al. 1987). It is as- .
sumed that bank ·instability lowers fisheries habitat
va lue by increasing sedimentation, reducing water
quality, and degrading available habitat (e.g., loss of
vegetation and bank overhang).

8-6.

A stable bank typically has shoreline vegetation on
an overhanging bank which (I) provides shading
and cover for fish, (2) is the source of detritus for
invertebrates (fish food source), (3) helps regulate
stream water temperature, and (4) minimizes solar
heating of the water and potentia l problems from
algal blooms. Vegetation plays an· important role in
contrclling erosive forces and influencing the bank
stabilitY. If tbe bank becomes unstable, it may
exhibit substantial undercut1ing and sloughing off of
bank material. The slloreline vegetation and substrate can be washed away, remov ing the cover a nd
poss ibly cau sing water quality problems due to
higher sediment loads. The resulting siltation may
result in a loss of spawning gravel and/or feeding
areas in streams. Skinner and Sto ne ( 1983) identi·
tied bank erosion as the most prevalent haza rd to
trout habitat quality. i11 Wyoming streams lllld
described the process and consequences of bank
erosion in streams.
The importance of bank stability is demonstrated by
its inclusion· as a habitat variable in other methods
used to evaluate fish habitat suitability in streiiJTis
(e.g., Platts et al. 1933; Raleigh et nl. 1984, 1986a;
Hunter 1991). For example, Raleigh et al. (1 984,
1986a) considered > 75% rooted aquatic vegetation
and stable rocky ground cover along a streambank
as optimal rainbow and brown trout habitat. In·. cre!l.'ied shoreline instability is generally associated
with poor fish habitat.
A stable bank also provides optimal habitat for tidal
fish. In a study of tidal freshwater fish, Mcivor et a!.
(19l!9) found that the most abundant species
{banded killifish, mumm ic hog,
bluegill ,
pumpkinseed) were more abundant at marsh surface
sites adjacent to shallow sloped depositional banks
compared to steeper-,sloped erosiona l banks. This
difference in spatial distribution was attributed to
food availability (more abundant invertebrates) and
tbe threat of predation.

..

Refer to rationale for Element I a under the Shoreline Bank Erosion Con trol function for discussion
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on bank erosion which is also applicable to th~ f ish
function.
.

.

In the assessment proced~ this element is considered not applicable if there is no shoreline on-site
(condition "a") or if shor(:linc bank erosion is
minimnl. {condition "b''). Element lb is factored into
the•f ish FCJ onlyw~ihere is evidence of moderate. (condition "c") Ot substantial (condition ud'')
shoreline bank erosion which might degrade fisheries .habitat through the release of sediments in the
water column and loss of bank habitat.
-~------------------------------,
j ·r.rELEMENT
4a. DISTURBANCE AT SITE

(Sediment Stabilization I
Directions: Detennine if there is disturbance at the
site by field observations and/or local inquiry. Do
not consiiler observations of Jitter or debris as
evidence of disturbance. If site is subject to disturbance. note if (a) the disturbance is minimal, moderate, or substantial and (b) any actions have been
taken to minimize the potential for erosion (e.g.,
installation of exclosure fences, mulching, seeding,
planting). For sites with partial disturbance, select
condition which best describes the overall site.
RatiMillt and assumptions: D isturbance in the
wetland proper can have negligible to devastating
effects on fish . Unfortunately, there is no simple
method of relating disturbance to ftsh usage (e.g., no
set number of cattle and frequency of grazing will
equate to a predictable reduction in fish abWldance).
The ;lssue is complic ated by both the variety offish
species and types of disturbances. Regardless of the
type' of disrurbance, if the habitat is altered, populations of some species may be adversely affected
while others may benefit.
Fishiutil izati<m is affected by the amount of disturbance, if any, to the wetland. Disturbance of vegetation cover and/or soils by periodic wildlife grazing,
tilling, logging, or other similar ac tivities will lower
habitat value by (l ) the removal of vegetation

and/or substrate which is used for cover, food, and
spawning, (i) the burial of vegetation and/or substrate by increased sed imentation, and (3) the
disruption and reduction of invertebrate populations
which are used as a food source (Arinour ct a!.
199 1).
Overgrazing by Livestock causes loss of str~amside
vegetation and trampling of the streambank, which
can result in reduced populations or the elimination
of trout (Stuber 1985, Armour et al. 199 1). It is
assumed that a similar reduction in fish abundance
and diversity can occur with disturbance in tidal and
non-tidal systems.

Refer to rationales for Element 4a under the ,S horeline Ban k Eros ion Control and Sediment Stabil ir d·
tion functions which are also applicable to the Fish
function.
In the assessment procedure, this clement is co~siu 
ered not applicabl e if disturbance at the site is
absent or minimal (condition "a") or if measures
\C.
have been taken to prevent erosion (condition " b") . .,... \N.g.. ,\
Element 4a is factored into the Fish FCI only when 1 <;O::~~~··
there is evidence o f ll)oderatc (£ondition;_c'') or <.l:- ,
substantial (condition "d"} disturbance wh ich might 7P,_y'
degrade fisheries habitat through the disruption of ·C.""
vegetation/substrate ·and the release of sediments "~"'-u<').:'
into the water column.
v·~ ~·· <.

v:

f ELEMENT 4d. DISTURBANCE OF
" CHANNEUOPEN WATER BOTTOM
Din ctioM : Determ ine if a channel and/or open
water are present by field observations, maps,
and/or aerial photographs. If present, note if there
has been no or minimal recent disturbance, past
di sturbance with some site recovery, or recent
substanti al disturbance of the bottom surface. For
sites with partial disturbance, sel~'t condition ·which
best describes overall site conditions. (Open
water • water of any depth wirh no emergent
vegetation).
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Rational~t

and assumptions: Disturbance of the

channe l/open water bottom can have negligible to
devastating effects on fish. Typical chann.e l disturbances include dredging, widening. filling, snagging, clearing, and installation ·of structures. These
disturbances lower fish habitat value by damaging
or removing vegelation, invertebrntes, and substrate
whicli are used for cover, food, and spawning. The
impacts of specific distnrban~s have been addressed by several authors (e.g., Schnick et al. \982,
Skinner and Stone I 983, Schultz and Wilcox 1985,
Wesche 1985, Annour et al. 1991). Some of the
a ffectS of these disturbances are listed In Table 8.1,

p. 8-9.
Fish utilization is affected by the type, magnitude,
and timing of the disturbance. Fish diversity,
biomass, and production can be substantially lower
in disturbed/channelized sections than in natural
sections of streams (e.g., Gonnan and Karr 1978,
Portl et al. 1986). Fish co mmunities may also be
seasonally less stable in disturbed compared to
natural streams (e.g., Gonrum and Karr 197 8).
Simple changes such as the removal of woody
debris can be devastating to the invertebrate community and cause substantial reduction in fish
diversity and abundance (Angermeier and Karr
1984, Benke et al. 1985). Physical fearures that are
important to fish hab itat(e.g., woodydebri.s, vegetative overhang, bank undercut) may require years 10
recover. For simplicity, it is assumed that most
disturbances of the channeVopen water bottom will
substantially reduce habitat value until natural
c harocteristics recover.
Recovery of fish and/or invertebrates generally
occurs .within a year after channel distwbance, bot
fl!ay be more rapid. For example, Van Dolah et al.
(1984) found that the effects of dredging and openwater disposal on benthic macro invertebrate abundance and spe<;ies composition in a South Carolina
estuary were short term, with substantia l recovery
occurring within three months. Reviews of several
studies .revealed tbllt s tream invertebrate recolonization 10 previous numbers can be as rapid a s a few
days to 500 days (Barton 1977, Gore l98Sb). Barton
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( 1977) rep;>rted a temp;>rary significant drop in fish
numbers o nly during construction of a highway
stream crossing. There was no change in riffie
macro invertebrate abundance and species richness
during or after construction, but species composition
shifted.
Some disturbances cause changes that do not lead to
complete recovery of macroinvertebrate and fish
populations. For e~tample, Bamby et a!. ( 1985)
reported a decrease in onacroinvertebrate species
richness in ditched salt marsh potholes compared to
unditched marshes due to a change in tidal Influence. In contparison of open and plugged backfilled
canals in Louisiana coastal marshes, Nei ll and
Turner ( 1987) found that plugged canals reduced
use by migrant species and decreased available
nursery habitat by rendering areas behind plugs
inaccessible.
It is assumed that complete recovery of natural
characteristics is not cons idered necessary for the
reestablishment of most macroinvertebrate and fish
populations. However, a better fish community
would be exj>ected with complete recovery of
natural characteristics. Specific habitat characteristics (e.g ., vegetative overhang, fish attractors) are
described by other elements. Any differences in
habitat structure resulting from disturbances are
detected by assessing these elements individually.
In the assessment procedure, this element is considered not applicable if the channeVopen water is
absent (condition "a'') or disturbance of the chan·
neVopen water bottom is absent or minimal (~.-..
!lgn "b"). Element 4d is factored into the Fish .F'CI
only wlie'o the disrurbance considerably reduces fosb
habitat value, i.e., when the site has been recently or
substantially disturbed (condition "d'') or when the
site has been disturbed in the past, but has begun to
recover some of the narural characteristics (condilion "c").
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Table 8.1.
list of some channellopeo water disturbances and adVerse effects

- .

Disturbance

Adverse eff•etll

Disturb bottom sediments

Short term:
• Increase total dlss.ollied solids, nutrients, and contaminan ts
• Increase oxygen demand created by resu spem:Jed sediments
• Oxygen defici.ency downstream due to ntJtrient release
• Decrease photosynthetic rates due to Increased turbidity

Remove vegetation and debris
(shoreline and In-water;
ljve and dead)

Long term:
• DirecUy reduces substrate for periphyton and macrolnvertebrates
which are Important fish foods
• Indirectly promotes accumulation of detritus which is correlated
with invertebrate abundance and diversity
• Change in stream morphoklgy
• Increase temperature
• Reduce fish oover and shelter

tit

.;
Remove gravel berms

Decrease habitat diversity and spawning habitat

Remove pools

Eliminate fish resting areas

Remove soour holes and
slack water areas

Eliminate resling and plankton production area

Widen channel

Increase temperature due to greater surface water area

Channelile stream

Reduce space (by loss of meanders)

Destabilize bank

Increase suspended solids

Place fill

Reduce invertebrate food base by d~rect burial
Reduce or prevent fish access
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ELEMENT 7b. MOST PERMANENT
HYDROPERIOD
T idal Fi$1! Ooly

DlrecJions: Determine if the tldal hydroperiod is
natural, usually follows the natural cycle. or rarely
follows the natural cycle by field observations
and/or local inquiry.

RntiQJta/e and assumplionJ: Impounded tidal
marshes which are closed to tidal influence (a)
prevent the use of the tidal mal'l!h by migrant species, (b) decrease available nursery habitat for tidal
fish. and (c) provide poor fish habitat due to stressed
conditions (e.g., h igh temperature, high salinities,
and low dissolved oxygen) (e.g., Neill and Turner

1987).
Openings in the impoundment that penn it tidal flux
may provide suitable tidal fish habitat; however, the
extent of fish utiliution will depend upon the size
of the openings and the timing and range of the tidal
cycle behind the benn as compared to the natu ral
tidal cycle. A small opening may permit sufficient
allcess to migrant species {Gilmore et al. 198 I, Neill
a nd Turner 1987). Fo r example, Gilmore et al.
(1981) found that a small 80 em diameter culvert
was large enough to permit migrant fish access to a
159 .2 hectare (398 acre) impoundment.
Species migration. richness, and abundance g~ner
a lly decrease with water control or a reduction in
natural water flow (McGovem and Wenner \990,
Rogers et al. 1'>92). A comparison of salt marsh
impoundments in Florida showed a depauperate
fishery (12 species) in a closed impoundment
compared to a rich fishery ( 41 species} in an impoundment re-opened to tidal influence by one
culvert (Gilmore et al. 1981). Harrington and
Harrington ( 1982) also reported a substantial decrease in fish species diversity (from 16 to II
species} and abundance after a Florida salt marsh
was impounded.
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Impoundment of tidal marshes for mosquito control,
wildlife management, and erosion control usually
has a detrimental effect on fish. However, there are
methods that penn it tidal flux, creating semi-impoundments which achieve management and ·fisheries objectives and are compatible with ftSit utilization (Gilmore 1987, Carlson 1987). for ex.ample,
the rotational opening and c losing of Florida mangrove impoundments on a seasonal cycle (e.g., RIM
• .Rotational Impoundment Manageonent) has been
found to be compatible with various fish species.
In the assessment procedure. thi s element is consid·
ered not applicable if the nydroperiod follows the
natunil cycle (2_Jl$1itiQ!j. ) :l Element 7b is factored
into the Fish FCJ when a c hange in hydroperiod
considerably reduces fish habitat value, i.e., when
the hydroperiod usua lly (condition "b") or rarely
(condition "c''} follows the natural tidal cycle.

ELEMENT 7c. SPATIALLY DOMINANT
HYOROPERIOD
Tidal F'isb Only

Directions: Determine the spatially dominant
hydroperiod (e.g., regularly flooded, irregularly
flooded, deep water) within the assessment area
from field observations, m aps, and/or aerial photographs.
Rationale and assumptions: Tidal fosh utilize the
lower marsh surface more than the high ma.r<;h
which is inundated less frequently.
Fish utilization is affected by water depths and
vegetation density. In a study of fish use of tidal
freshwater marsh surface, Mcivor et al. ( 1989)
found that most fish were either juveniles or adults
o f small species. The s hallow water depths and
dense vegetation on marsh surfaces are considered
physital constraints that allow only small individuals access 10 this habitat. TI1e marsh surface serves
as good refuge from lilrge predatory fish. Species
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w.hich do not make regular use of the marsh surfa~e
are likely constrained by size, diminished foraging
efficiency, specialized food requirements, and
interference with schooling (Mcivor eta!. 1989).
A regularly flooded condition is considered optimal
because it is frequently accessible and the vegetation provides a refuge for juveniles and small adults.
It is assumed that deep water habitat provides
comparatively poor habitat because it lacks vegetation. or protection from predators. An irregularly
flooded condition is considered suboptimal because
it is usually not accessible.

,,f'~~'In the assessment procedure, Element 7c is always

q~ t:--v ractorod into the Tidal Fish FCT because the condi-

r., {1<.

tions represent the full range of possibilities for
hydroperiod spatial distribution. A regularly flooded.
'•L condition .(£9-o.ditilln "a") is considered optimal
··becauseit lsfrequently accessible. Deep water
~condition "d'') and irregularly flooded
/ conditions are b~th assigned low scores for reasons
given above. A mix of irr~gularly flood and regu]\C'-1-~ larly flooded (condition "b") is considered an
intermediate condition.

The criteria and scores used for this element are
based upon the HEP model for juvenile Atlantic
croaker (Dioz and Onuf !98.5). A preference ror
mud substrate is also noted for the species listed in
Table 3.2. Diaz and0nuf(l985) reasoned that the
organic content of the sediment determines habitat
suitability for the juvenile croaker's prey, and
indirectly for the croakers themselves since the
croakers do not directly use organic rich sediments,
Substrate composition has been shown to influence
the distribution of tidal fish. The abundance of
blackcheek tonguefish and Atlantic croaker were
found to be positively correlated. and the abundance
of Atlantic silvers ide and tidewater silverside were
found to be negatively correlated with percent
organics (Weinstein 1979).

\

¥--

In the assessment procedure, Element 9c is always
factored into the Fish Tidal FCI because the conditions represent a run range of possible substrate
types. Substrate with> 75% mud content (condition
"a") is considered most suitable. D~cr~ased mud
content is considered tess suitable; therefore, the
lower percent mud content categories are assignedrelatively lower scores.

ELEMENT 9c. SUBSTRATE SUITABILITY
ELEMENT 10d. PLANT (BASAL)
FOR FISH
f\'1 u5 ~. 1 . , "VI. c_,.
COVER- (Tidal)
Tidal Fish Only
t'ft' H,f~{ 1'11 W 0Wf':,._)~Ai'l\j!l i~L-.--.-...;..._...;...._ _ _ _ _ _ __.

'

·l·

Directiom: Detennine percent mud composition in
substrate, i.e., the topS em (2 in) of a core, by field li
observations. (Mud ~ wet soft earth composed j'
predominantly of clay and silt-fine mineral sedi- ,
nients.)
_.-•'"

Rwionale and assumptions: Substrate composition
p(ays an important role in determining the distributibn of many fish which utilize tidal marshes. A
predominance of mud is considered optimal,
whereas hard material such as rock ond shell are
considered unsuitable (Table 8.2, p. S-12).

c'lftdal FISh Only

Directions: Determine by visual estimate the
percent plant (basal) cover during the growing
season, excluding the lower shore zone (Figure A.2,
p. 8-61; A SI). The lower shore .zone and any
rooted vascular aquatic beds will be considered in
Element I Of. Consider only those parts of the
vegetation which have contact with water (Figure
A.3, p. 8-62; A 52).

Rati<male and assumptions: Emergent and submerged vegetation provides refuge from predators,
nursery habitat, and an indirect source of food for
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Table8.2.
Optimal and unsuitable substrate for Individual fish species
(based upon HEP models)

•

Unsuitable

Rate renee

seag rass beds or mostly
rock and shell;
no soft material

Diaz and Onuf 1985

mud

shell

Buckley 1984

Southern flounder

> 66% mud,
remainder sill and sand

rock or coral

Enge and Mulholland
1985

Tarpon

mud or sandy mud

Speclaa

Optimum

Juvenile Atlantic
croaker

> 75%

Red drum

mud

Zale and Merrifield
1989.

Not HEP model; USFWS species profile

ftSh. Emergent vegetation is also important because
it is a major producer of detritus which decomposes
and becomes the major source of food to primary
consumers (Mitsch and Gosselink 19&6).
Vegetation is an important habitat factor for several
spe<:ies including red dnun, ladyflsh, tarpon, Atlantic menhaden, southern flounder, banded killifish,
mummichogs, bluespotted sunfish, juvenile
salmonoids, and spotted seatrout (Holt et al. 1983,
Buckley 1984, Kostecki 1984, Bngeand Mulhollsnd
1985, Rozas nnd Odum 1987a, Maedonald et al.
1987, Zale and Menifield \989, Roger and Van Den
Avyle 1989). Many species (e.g., spot, Atlantic
croaker, and mummichog) may select shallow
marsh habitats in an estuary to take advantage of
reduced competition, scarcity of predators, slow
currents, and abundance of food supply in these
areas (Weinstein 1979, Ro.taS and Hackney 1984,
Boesch and Turner 1984). Killifish prefer vegetated
area~ and tend to remain in the salt marsh rat.her
than the open channel (Lipcius a nd Subrahmanyam
1986). The importance of intertidal vegetation is
also demonstrated in the positive correlation be-

tween commercial yield of penaeid shrimp and !he
abundance of intertidal vegetation (Turner !9n).
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Vegetated areas generally provide superior habitat
compared to unvegetated areas . Several authors
have found thaf submerged aquatic vegetation
contains a greater density of fauna than unvegetated
substrates (e.g., Zimmerman et al. 1984, Rozas and
Odum l987a, Sogard and Able 1991).

Numerous studies have shown that submerged
aquat ic vegetation and shallow marsh areas are
optimal habitat for fish (e.g., Weinstein 1979, Rozas
and Odum 1987a). Numerically dominant species
tha t occurred in submerged aquatic vegetation at
low tide and on the marsh surface at high tide were
found to be similar (Rozas and Odum 1987a).

It is assumed that species abundance increases with
an increase in percent vegetation cover. However,
there may be exceptions. In a study of an urban
estuarine bayou, Felley and Felley ( 1986) found that
while most resident fish species preferred cover and
vegetated areas, other species did not preferentially
associate with cover (including schooling forms
such as gulfkillifish and tidewater silverside), Holt
et al. (19 8J) tound significantly more red drum in
heterogeneous sea-grass meadows (mix of vegetated
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and non-vegetated bottom) than in homogeneous
vegetated sites.
In the assessment procedure, this element is considered not applicable when the assessment ace~ is all
lower shore zone (condition "a"). Othenvise, Element IOd is factored into the Fish Tidal FCI and
described by one of several conditions ranging from
a high percent cover (condition "b") to a low per:
~ent vegetation cover (condition "e"}. The highest
percent cover (condition "b") is considered most
suiteble. Decreased cover is less suitable. therefore
the lower percent cover ranges are assigned relative ly lower scores.

ELEMENT 10f. ROOTED VASCULAR
AQUATIC BEDS (Lower Shore Zone)
Tidal Fish Only
Dlr¥clluns; Determine if there is a lower shore
zone. If present, determine by visual estimate the
percent rooted vascular aquatic beds during the
growing season (Lower shore rooe =the vegetated
o r non-vegetated ponion of the shore channelward
of the potential lower limit of emergent O<" woody
vegetation [Figure A.2. p. 8-01 ; A 51 J).

Fish

vegetation cover (condition "e"). The highest
percent cover (condition "b") is considered most
suitable. Decreased cover is less suitable, therefore
the lower percent cover ranges are assigned relatively lower scores.

I
ELEMENT 10m. VEGETATIVE
J OVERHANG
Non-tidal Strellm!River and Pond/Lake

Fi~ll

Only

DirutiuJU: Detennine if lhere is a shoreline onsite by field observation$. If present, estimate
optimal percent overhang for this habitat type in
regitln and note abundance of vegetative overhang
within the assessment area relative to this optimwn.
Note the percent of shoreline which has greater than
JO em (I fi) vegetative overhang during the growing
season. (Vegetative overba ng - Vegetation overhanging the water column within 30 em (12 in)
vertical of the water surface during average high
water (Figure 8.4, p. 8-1 4).
Rat/()no/e and assumptions: Vegetative overhang
(a) provides cover, (b) indirectly provides food as a
souree of detritus and nutrients, and (c) provicjes
shade which regulates the water lemperature (Platts
et al. 1987).

RationoJe and (ISSumptiorrs; Emergent vegetation

and submerged vascular aquatic beds provide refuge
from predators, nurseey habitat, and an indirect
source of fish food. Refer to rationale for Element
I Od which is also applicable to this element. Rooted
vascular beds are addressed as a separate element
from emergent vegetation {Element lOd) to distinguish a difference in habitat types available to tidal
fish.
ln the assessment procedure, !his element is considered not applicable when there is no lower shore
zone (condition "a'). Otherwise, Element IOd is
factored into the Fish Tidal FCI and described by
one of several conditions ranging from a high
percent cover {condition "b"} to a low percent

Greater vegetative overhang Is associated with
increased fish abundance and b iomass. After the
removal of overhanging brush cover !Tom a Montana trout stream, Boussu ( 1954) found a substantial
reduction in number and weight of legal-sized fish.
Wesche et al. ( 1987) found a significant positive
correlation between percent overhead bank cover
and trout abund1111ce . Overhead bank cover (measured as undercut banks, overhangil\g vegetation,
logs, and debris jams) was also found to explain the
greatest amount of variation in trout abundance.
The importance of vegetat.ive overhang (or shoreline
vegetation) is demonstra ted by its inclusion as a
habitat variable in other methods used to evaluate

8-13

Evaluation for Planned Wetlands

!:;
c.J

ffi

0

z
:;)

Figure 8 .4.

Measurementa of -egecative overhang end bank undert:ut

8-14

Fish

7/94

fish habitat suitability in stre31lls (e.g., Platts et al.
1983; Raleigh eta!. 1984, 1986a; Hunter 1991). The
c:r.iteria (examples of percent vegetative overhang)
af!d assigned scores for streams are based upon the
rnling system for trout habitat developed by Hunter
{1991). It is assumed that vegetative overhang is an
important habitat factor in pond3/lakes. The criteria
(examples of percent vegetative overhang) for
ponds/lakes are based upon the assumption that
habitat s uitability increased with 8Jl increase in
percent vegetative overhang.
This measurement does not include bank undercut
which is considered separately in Element 26. In the
as~essment procedure, this element is considered not
applicable if there is no shoreline on-site (condition
"a:'). El ement I Om is factored into the Fish FCI
when a shoreline is present Vegetative overhang is
considered optimal for fisheries when it is abundant
(g~eater than 30 em on SO% of stream/river shore1ine; g reater than JO em on > 75% of pond/lake
shoreline) (~onditln "b'2· Vegetative overhang is
considered unsui le w en it is sparse or absent
(greater than 30 em on < 20% of stream/river
shoreline; greater than 30 em o n <25% of pond/lake
shoreline) (condition "d"). Moderate cover (condi~
!.ign
is considered an intermediate condition.

"Q..

(

~ELEMENT 10o. PLANT BIOMASS
Non-tidal Stl'l!am/River and Pond/Lake Flsb Only
DiuetiotU: Roughly detennine the potential aboveground plant biomass for the wetland at the present
stage of development from field observations,
comparison to comparable sites, and lo~al inquiry.
Do. nor consider the lower shore zone. Determine
the degree 10 which the aboveground plant biomas.s
in the wetland meets its potential. For exasnpl~ if a
wet land was nonually sparsely vegetated, but near
its potential, it would be considered the best possible habitat under those circumstances. Alternatively,
a wetland which is devoid of vegetation due to
grazing would be considered poor habitat since it

has a greater potential to be vegetated. (LI)wer
shore zone vegetated or non-vegetated portion of
the shore located channelward of the potential lower
limit of emergent or woody vegetation).
Q

.R.4Jillnak and anumptwns:

Vegetation io the
wetland proper provides cover, food, and spawning
habitat for fish. Higher plants and algae are an
important component in the diet of species such as
the longnosc sucker (e.g., Brown and Graham
1954). Aquatic vegetation is also important tor the
production of fish because it creates microhabitat.
renews detritus, stores and releases nutrients, intercepts sunlight, and buffers water movements (Engel

1988).
The extent to which vegetated wetland habitat is
used depends upon the requireme·n ts of individual
fish species and the accessibility of the wetland
w hich is determined by the frequency, timing, and
duration of inundation. For some species, such as
the smallmo uth buffalo and northern pike, vegetation provides the most suitable substrate for spawning (Edwards ami Twomey 1982, McCamher and
Thomas I 972). These and other species may only
use vegetated areas during short periods of high
water (e.g., spring). Since short periods of high
water may be critical for fish life cycles, EPW
considers a wetland potentially valuable regardless
ofrhe length of time .w hich it is accessible to fisn.
High fish species diversity, richness, biomass, and
abundance have been observed to occur in vegetated
habitats {e.g., Conrow et a!. 1990). Vegetation
habitat complex.ity may a lso be important. R.ahel
(I 984) identified habitat heterogeneity (described by
abundance of aquatic .vegetation and proportion of
lake bottom consisting of hard substrate) as one of
the major environmental factors influencing fish
community type and species richness in Wisconsin
lakes. Additional studies on Wisconsin lakes revealed significant positive correlations between
species richness and vegetated cover/diversity
(Tonn and Magnuson 1982, Rahel 1984)
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This element. which describes vegetation cover
relative to the normal natumlly occurring condition
w ithout disturbance, represents a modification of the
vegetation rating developed by Platts et al. (1987)
for riparian habitats, The wetland is evaluated on lhe
basis of how much it differs from optimal conditions for the respective habitat type. ft is assumed
that a wetland's capacity to provide ove rall fish
habitat can be expressed in terms of potential
aboveground plant biomass for a wetland class at its
present stage of deve lopment.

mation on minimum habitat area is noted in several
HEP models. e.g ., walleye (McMahon et al. 1984 b),
s lough darter (Edwards et al. !982b), gizzard shad
(Williamson and Nelson 1985), white crappie
(Edwards et al. 1982a), bigmouth buffalo (Edwards
1983b). and northern pike (lnskip 1982). Even if the
information were available, size alone is not an
appropriate variable for describing habitat suitabil·
ity. Many fish could survive in a fish tank. Size
must be considered along w ith habitat quality (e.g,
temperature, substrnre, oxygen availabil ity ) (refer
to rationale for Wildlife element 16b).

-:~~

ln the assessment procedure, Element IOo is always
factored into the Fish FCI because the conditions
represent the full potential range for plant biomass.
·;:)·. -:_~ When aboveground plant biomass is at or near its
-~ C:t. _l'_!)tential for a site ~ndition " a"), it is considered
'4 more likely to support a diversity/abundance of fish
;~ 1.~ species. Decreased biomass results in lower habitat
' - -~.. availability; therefore, the lower ranges for percent
...,
biomass are assigned relatively lower scores.
~··
<:"·
>;•"{;:.
· .•. ~·

In the assessment procedure, this element is considered not ag!Jlicable if the assessment orea is judged
large enough to provide fish habitat (l;Qndition "a").
Element 16c is factored 1nto the Fish FCI only v.nen
it has been determined that the assessment area has
a very low fish habitat value ( 1) because of its small
size and surrounding landscape or (2) because it is
ephemeral (condition "b").

?.-).,

) , EI.EMENT 16c. FISH HABITAT SIZE

j

I

ELEMENT ZOb. WATER QUALITY
RATINGS

Non-tidal Stream/River and Po nd/Lake Fish O nly

DirectiofJS: Detennine if the ao:sessment area has
a very low fishery habitat value (I) because of its
small size and surrounding landscape (e.g., < 0.1
acre and bordered by urban development) or (2)
because it is ephemeral. ff yes, provide a brief
explanation.

Rationale tu1d assumptions: Size can affect the
diversity and/or abundance of fish which can utilize
a wetland. The extent of this affect varies depending
upon the habitat requirements of the various fish
species and the availability of the habitat meeting
the requirements of these species within and around
the wetland.
Each species theoretically has a minimum habitat
size requirement, but often the information is not
available to quantify this value. The lack of infor-
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DirectioRs; Define the state water quality ratings
and assign each to one of three categories (i.e.,
high, medium, or low) to indicate relative pollution
level with respect to impact on fisheries. Nore the
water quality rating for the waterway associated
with the s ite.
R.atioM ie rmd assa mptions: Pollutants can cause
high fish mortality directly or indirectly by contaminating or reducing the abundance of food sources.
Some s pecies s uch as brown bullhead are very
pollution tolerant and can meet nutritional req uirements with detritus, sewage, and acid-tolerant
invertebrates (Kiarberg and Benson 1975). Other
species are not. The fish community compos ition
often reflects degraded water quality by the dominance of tolerant species and noticeable absence of
intolerant species.

Fish
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Water quality is a critical determinant of lish habitat
suitability. Most states have developed water quality
ra.tings and assigned these ratings to waterways
which indicate relative pollution level with respec t
to fisheries. Since water sampling and analysis are
not required, EPW uses the state water quality
ratings or existing data (Elements 20c, 20d, 20e,
20f, and 20g).
In the a~sessment procedure, this element is not
factored into the Fish FCI If the information is not
available (condition "a"). Water quality is considered optimal when the state water quality rating is
high (condition "b") and unsuitable when the state
W11ter quality rating is low (condition "d") . A modcrate state water quality rating (condition "c") is
considered an intennedia~e condition.

..:

'

,, ELEMENT 20c. NUTRIENT, SEDIMENT,
" OR CONTAMINANT SOURCES

Directions: Determine if there is ev idence of
nutrient, sediment, or contaminant input by field
observations and/or ·local inq11iry. If there is evidence, note if the input is minimal, moderate, or
high.
RlltionaJe and assumptions: Pollutants can cause
high fish mortality directly or indirectly by contaminating or red11cing the abundance of food sources.
Some species such as the brown bullhead are very
pollution tolerant and can meet nutritional requirements with detritus, sewage, and acid-tolerant
inv~rtebrates (Klarberg and Benson 1975). Other
spe(: ies are not. The fish community compos ilion
often reflects degraded water quality by the dominalli:e of tolerant species and noticeable absences of
int~lerant species.

reviewing available data (Elements 20d, 20e, 20f,
and 20g).
In some cases evidence of stress to fishery and/or
aquatic habitat mlly be obvious. For example, f>Sh
kills may be observed from extreme thennal conditions, s.g., nuclear reactor cooling and electric
power plant reservoirs (Roosenburg et a!. 1989,
Summerfclt 1993). In other examples, fiddler crabs
suftered substantial mortality and slowed escape
responses in a salt marsh contaminated with fuel oil
and sewer sludge containing chlorinated hydrocarbons (Krebs and Bums 1977, Krebs and Valiela
1978) and grass shrimp exhibited reduced ability to
avoid predators in a mercury contaminated environment (Kraus and Kraus I 986).

In the assessment procedure, this element is not
factored into the Fish FCI if the information is not
available (condition "a") or if the state water quality
ratings are available (Element 20b). Water quality is
considered optimal when there is no or little potent in! for nutrient, sediment, or contamin ant input
(condition "b"). Water quality is considered unsuitable when there is evidence o f high nutrient input
(condition "d"), high inorganic sediment input
(condition "e"), high contaminant input (condition
" f'), or conditions known to stress fish (condition
"g"). Evidence of moderate nutrient, sediment, or
contaminant input (coodition "c") is considered an
intermediate condition.

A

ELEMENT 20d. DISSOLVED OXYGEN

Dir«tirms: Determine the dissolved oxygen level
in pools or along littoral areas during summer from
available data.
Rationale llltd assUIIIpthms: Oxygen is one of I he

Water quality is a critical determinant offish habitat
suitability. If state water quality ratings are not
available (Element 20b), then water qualily is
described by noting evidence of nutrient, sediment,
or contaminant sources (Element 20c) and by·

most important chem ical properties of water because it is involved in the regulation of metabolic
processes of most fiSh and affects their survival,
growth, and larval development. Since the tolerances offish species differ, O><ygen levels also affect
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fish diversity and abundance. One study indicated
that the fish assemblages in Wisconsin lakes were
related to oxygen ooncentrations in winter, interacting with the availability of refuges from either a
severe physical environment (low oxygen during
winter) or from large piscivores (Tonn and
Magnuson 1982). Low dissolved oxygen levels may
cause stress on fish populations and cause imbalanced fLSh communities dominated by undesirable
species such as common carp and bullheads (Moyle
1993. Wiley and Wydoski 1993). Ex.treme prolonged low levels may be lethal causing fish kills
(e.g., Rahel 1984), However, when possible, fish
tend to redistribute in lakes if o.xygen levels are
reduced and aggregate around inlet/outlet streams
(Johnson and Moyle I 969, Tonn and Magnuson
1984).
Activities such as dredging and resuspension of
bottom sediments as well as discharge of sewage or
organic industrial waste may trigger episodes of low
dissolved oxygen . Natural processes such as poor
c irculation, and plankton blooms also ca use low
d issolved oxygen problems.
Optimal oxygen levels are those where fish growth
and survival are highest. Levels which are lethal are
considered unsuitable. The criteria and scores used
for this element are based upon a review of several
HEP fish models (e.g., Stuber et al. 1982a, 1982b;
Edwards et al. 19&2a, I 982b; McMahon et al.
1984a, !984b). A dissolved oxygen level ofS mg/1
is considered an mdequate limit to sustain optimal
growth and survival for most freshwater fish (Stroud
!967. ·Davis 1975). Higher levels rnay be more
suitable for some warm water species, such as the
largemouth bass which exhibits reduced growth at
d issolved oxygen levels of less than S mgll (Stewart
et a!. !967). Levels below 2 mgll are considered
unsuitable for most species; however, some species
(e.g., northern pike, yellow perch, central
mudminnow, and brook stickleback, and Atlantic
menhaden)can survive dissolved oxygen concentra·
tions as low as 0.1-0 .4 mg/1 for short periods of
time (Petrosky and Magnuson 1973 , Burton et at.
1980, Magnuson et al. !989). Critical oxygen
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concentration may differ depending upo n water
~mperature, water velocities, salinity, and other
environmental factors (Silver et al. 1963, Dnvis
1975, Moyle 1993).
Optimal and unsuitable conditions used for tidal
fish, which are the same as for warmwater fish, are
based upon HEP criteria for the Atlantic croaker and
southern flounder(Enge and Mulho lland 1985; Diaz
and Onuf 1985). Oxygen level is not a foetor tO
some sp~ies such are the tarpon which are obligate
air breathers (Zale and Merrifield 1989). In a study
of a North Caroliua oligohaline marsh, Rozas and
Hackney ( 1984) found that dissolved oxygen levels
as Iow as 2.6 mgil were normal during warmer
months and coincided with the period when the
greatest number of species were present in the
marsh. This condition may be acceptable, but it is
1101 considered optimal in the assessmenl procedure.
It is assumed that d issolved oxygen concentrotions
that are frequently < 2 mgll are unsuitable.
Trout dissolved oxygen requirements arc generally
higher than for warmwater fish (Table 8.3, p. 8- 19).
TOe oxygen levels used for trout in this assessment
procedure represent midpoints in the range of
optimal and unsuitable condilions listed in Table
8.3. Stroud (1967) considers a dissolved oxygen
level of 6.0 mgll an adequate minimum for good
production of salroonoid fish. Da~tis (197 5) considers 8.09 mgll as a level where the average
sslmonoid larvae and mature eggs start to exhibit
symptoms of oxygen distress.
In the assessment procedure, this element is not
factored into the Fish FCI if the information is not
available (condition " a") or if the stale water quality
ratings are available (Element 20b). The wnter
Ol<ygen content is considered optimal when oxygen
levels are usually gre;lter than 5 mg/1 ( > 9 mg/1for
trout) (condition "b") and unsuitable when oxygen
levels are frequently less than 2 mgll ( < 5 mg/1 for
trout) (condition "d"). [ntermediate oxygen levels
(condition "c'') are considered suboptimal, but not
lethal.

71'U

Fish

Table 8.3.
Optimal and unsuitable oxygen concentrations for individual fish species
(based upon HEP models )

Species

Optimum

Unsuitable

• 1s•c

> 7mgll

> 150C

~

< 3 mgil
< 5 mgll

Rainbow trout

Brown trout
< 10 •c

,. 10 •c

Lake trout

Raleigh et al. 1984

9 "!9!!

Raleigh el al. 1986a
> 10 mg/1
> 13 mg/1

< 3 mg/1

> 8 mg/1

<6 ~

> 91fl9/l
> 9 mg/1
> 13 l1]!t'!

< 2.5 mgil
< 4 .5 mgJl
< 4.5 mg/1

> 8 mg/1

< 3 mg/1

<6 ~1

'

,. 10 •c

Coho salmon

Marcus et al. 1984
Raleigh et al. 1988b

Chinook salmon

s s•c
> 5 - ' 100C

Reference

../(ELEME NT 20e. pH RANGE

Non-tidal Stream/RiVer and Pnnd/Lake Fillh Only

m ;ectwns: Detennine lhe pH level from available
data. (pH is the logarithm of the reciprocal of the
concentration of free hydrogen ions which is used lo
eltjiress both acidity and alkalinity on a scale from
0-14. A 7 represents neull'3lity, numbers less than 7
indicate increasing acidity, and numbers greater
than 7 indicate Increasing alkalinity.}
Rlllionale and assumptions:
The pH level of
water is critical because it affects fish survival,
groivth, and larval development. Since the toleran~ of fish species differ, pH lew.s also affects
fish diversity and abundance. Extreme low or high
pH levels may cause stress on fish populations,
change tish com·munities, or cause fish kills (e.g.,
Carline et a!. 1992, Rahel l 984).
Optimal pH levels are those where fish growth and
suriival rates are highest levels which are lethal

McMahon 1983

are considered unsuitable . 1l1e criteria and scores
used for this element are based upon a review of
several HEP fish models (e.g., Stuber 1982; Stuber
et al. 1982a, 1982b; Edwards et al. 1982a, 19R2b;
Edwards l983a, 1983b; McMahon et aJ. 1984a,
1984b}. A pH range of 6.5-8.5 is considered adcq uate to sustain good production, growth, and
survival for all Jjfe stages of freshwater fish (Stroud
1967}. Tn general, the most productive lakes and
streams with fast fish growth rates are slightly
alkaline (pH aroWJd 8) (Moyie 1993). Levels below
5.0 are con,idcred unsuitable for most warmwaler
fish (Stroud 1967}; however, some species such as
the black bullhead, yellow perch, and cenll'31
mudminnow reportedly can tolerate short term
exposures as low as 3.2 (Klarbergand Benson 197S,
Magnuson et al. 1989}. Levels above 9.5 nre considered unsuitable for most warmwater fish species;
however, some species (e.g., warmouth, northern
pike, largemouth bass, and flathead minnow) can
to lerate short term exposures as h igh as 9.5-10.5
(McCariaher 1962, McMahon et al. 1984a).
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Trout pH requirements arc generally more narrow
than for warmwater fish . The pH levels used for
trout in this assessment procedure are based on the
assumption that moot trout populations can probably
tolerate a pH range of 55- 9.0, with an optimal
range o f 65-8.0 (Hortman and Gill 1968). While
brook and brown trout can survive pH values as low
as 5.5, rainbow trout are considered less tolerant of
low pH levels (Hunter 1991).

In the assessment procedure, this clement is not
fnctored into the Fish FCI if the information is not
available (condition "a'') or if the state water ratings
are availab le (Element 20b). The pH is considered
optimal when le, els are 6.5-8.5 (6.5-8.0 for trout}
(condition "b') and unsuitable when pH levels are
s 5.0 or > 9.5 ( < 5.5 or > 9.0 for trout) (condition
"d"). Intermediate pH levels (condition "c") are
considered suboptimal. but not lethal.

j

ELEMENT 20f. MAXIMUM MID-SU MMER
TEMPERATURE
Direcliotu : Determine the max.imum mid-summer
temperature within pools or littoral areas from
available data. If measurements are taken, measure
water temperature for 1 + minute in a shaded
(stream) pool or littoral area during the holiest part
of the day (e.g., 2:00 and 3:00 p.m.) to obtain
maximum. for lacustrine habitats., use the temperature strata nearest to optimum in dissolved O:{ygen
zones with > 3 mg/L

l:latimuzfe and as3umptiom: Water temperature is
critical becau&e it affects fish survival, growth,
· s pawning, and larval development (Moyle 1993).
Water )emperature also affects the diversity and
abundance since the tolerances of fish species differ.
Extreme low or high water temperatures may cause
s tress on fish populations and possibly resu It in fish
kills (e.g., Roosenburg et al. 1989). Platts et aL
( 1987) explained how strea ms may lose ftsh
biomass when they ore too cold in rhe winter or
when they are too warm during the critical partS of
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the summer. Sudden or extreme changes of temperature can also be lethal to some species, such as the
gizzard shad, even if the change occurs within the
normal optima! range for that species l Williamson
and Nels on 1985).
O ptimal water temperatures are distinguished for
four fish groups: wannwater stream, trout strewn,
pond/lake, and tidal. Optimal water temperature
levels are those where fish growth and survival are
h ighest levels which are lethal are considered
unsuitable.
The criteria and scores used for the warmwater
stream and pond/lake fish are 1he same and based
upon a review of severn! HEP fish models (e.g.,
Stuber 1982; Stuber et al. 1982a, 1982b; Edwards
and Twomey 1982; lnskip 1982; McMahon et al.
1984a, l984b).
It is assumed tltat a mid-summer water temperature
range of20-30• C is an adequate range to sustain
good production, growth, and survival for most
freshwater fiSh . T his range is compatible with the
18-29" C preferred rnnge for per~:ids noted by
HOkiUISOT\ (1977). These temperatures may not be
suitable for species such as the yellow perch which
reportedly experienced high mortality at 28-33" C
(Hokanson 1977}. Temperatures below 15• C are
considered unsuitable for most warmwater fish;
however, some species such ns the northern pike can
tole rate temperatures as low as 5-7• C (Johnson
1966). Temperatures gteater than 34• Care considered unsuitable for most warmwater ftsh speci~;
however, some desert pupfish can tolerate temperatures as high as 42" C (Moy!G 1993). The 34• C
upper limit may also be too high for species like the
white crappie for which temperatures above J 1• C
are considered lethal (Edwards et al. 1982a)

Temperature is the most important variable distingu ishing trout streams from warmwater streams
(Darton et aL 1985). In genera~ trout water temperature requirements are lower and more narrow titan
temperature requirements for warmwater fish. The
criteria and scores used for this element are based

1/N

upon a review of several HEP fish models (e.g.,
Raleigh et al. 1984, 1986a; Edwards 198Ja; Trial et
al. l98J; Marcus et aJ. 1984). It is assumed that a
mid-summer water temperature range of 12-19" C
is an adequate range to sustain good production,
growth, and survival for most trout or other
coldwater Sj)C(:ies. This range may be too narrow for
some species such as the rainbow trout which were
found well distributed in a lake at temperatures
between 7- 2!• C (Fast 1973). Temperatures below
2• .C ~.re considered unsuitable for most trout·
hoy.rcver, the brown trout and rainbow trout ~
survive in temperatures as low 00 C (Maciolek and
Needham 1952}. Temperatures greater than 2s• C
are considered unsuitable for most trout species;
however, some species such as the rainbow trout
can to lerate temperatures as high as 26.7• C (Fast
1973). The 25• C upper limit may also be too high
for .some trout species.
Optimal and unsuitable conditions used for tidallish
are based upon HEP criteria for the spotted seatrout,
larval red drum, and aouthem flounder (Buckley,
Kostecki L984, Enge and Mulholland 19&5).
Spawning water temperatures are generally more
narrow md specifiC (section 8.4).

In the assessment procedure, this element is not
fuctored into the Fish FCI if the information is not
available (condition "a") or if state water quality
ratings are available (Element 20b). The water
temperature Is considered optimal when levels are
2()-32 • C for tidal fish. 2()-J()O C for warm water
fish,-or 12-19" C for trout(corodition "b"). Temperatures are Wlsuitable when levels are < .S or > 40' C
fur tidal fish, < IS or> 34' C for warmwater fish,
or < 2 or> 25' C for trout (condition "d"). Intermediate temperatures (condition "c") are considered
suboptimal, but not lethal.

Nore: Water temperature requirements for salmon
arc lower than for trout The coho salmon optimal
tempj:rature range is S-10• C; unsuitable temperatures are > 2s• C (McMahon 1983). Chinook.

Fish

salmon optimal temperature range is 8-!2" C·
unsuitable temperatures are> 24' C (Raleigh et al:
1986b). The criteria for this clement may need to be
changed for specific target species an\~ life states
(e.g., Cbinook salmon· spawning).

/

ELEMENT 20g. MAXIMUM MONTHLY

AVERAGE TURBIDITY
NoD-tidal Stn>:am!River and Poud/Lake Fish Only
Dih!ctions: Detennine maximum monthly turbidity
during average summer flow or summer stratification from available data. Turbidity is described in
general terms of low, moderate, and high with
examples given for corresponding levels in the JTU
and secchi depth scales. The scale of measurement
for available information may differ. Consult
fisheries and/or water quality experts to select
conditions that best describes local conditions.
(Turbidity is an optical property of water that
causes light to be scattered or adsorbed in the "''liter,
resulting in a decrease in water transparency. There
are several scales of turbidity measurement including the Ja.:kson Turbidity Unit (ITU), secchi depth,
and parts pel' million Total Dissolved Solids (IDS)).
Rationale and anumptioiiS: Turbidity is important

because it affects the distribution and intensity of
photosynthesis in tho body of water. Increased
tu~bidity can result in decreased photosyllthesis,
pnmary productivity, nnd food sources for fish.
Optimal turbidity levels are those where fish food
pr~u~t.ion is highest. It is assumed that very high
l~r~t~tbes adversely affect fish populations by
ltmJttng food production (Edwards ct al. 1982b).
Th~:refore, levels which Iimit food production are
considered unsuitable. The criteria and scores used
for this element are based upon a review of several
HEP fish models {e.g., Edwards and Twomey I982;
~wards et ai. 1982a, 1982b; Stuber et ai. !982a;
Tnal et al. 1983; Edwards 198Jb; McMahon et al.
1984a). A low maximum monthly average turbidity
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(e.g , < 80 JTU, seccbi depth> 2 m) is considered
adequate to sustain good food production. This limit
may not be suitable for some species such as the
smallmouth buffalo and fallfish which require lower
turbidities (e.g.,< 40 JTU) (Edwards and Twomey
1983, Trial et al. 1983). High turbidity (e.g., 200
JTU, secchi depth ~ 0 m) is considered unsuitable
because there is little or no light penetration to
support photosynthesis and food production.
Some turbid ity may be beneficial to fish. In a s tudy
o f California streams, Moyle and Nichols (19 73)
found a high abundance of many species (e.g~
largemouth bass, green sunfish, and mosquito fish)
ass0¢i8ted with moderate turbidity.
In the assessment procedure, this element is not
factored into the Fish F'CI if the information is not
availa.b le (condition "a") or if state water quality
ratings are available (Element ZOb). Low turbidity
is considered optimal (condition "b"), high turbidity
is considered unsuitable (condition "d"), and inter·
mediate turbidity is considered suboptimal (condi·
tion u.C").

J

ELEMENT 21b. SHAPE OF
W ETLAND/WATER EDGE
Dir~ctioiU: Determine from field observations,
maps, a nd/or aerial photographs if a vegetated
wetland/water edge is present. If present, note if the
edge is predominantly regular or irregular (Figure
A.l 0, p. 8-6); A 53).

Rationf!lt a11d llS!JumptioJU: The edge between the

wetland a nd open water provides a microhabitat for
fish that inc ludes cover, feeding areas, and an acce~
point to and from the marsh. Tidal marshes with
com plex , well-developed creek systems are more
productive for fish !han marshes with few or no tidal
creeks (i.e., fringing marshes) (Rozas and Odum
1987b). Sunflsh species, most larvae, and juveniles
w~re found to eongregate along shoreline areas of a
Kentuc ky stream (Floyd et al. 1984). It is assumed
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that greateTedge length increases habitat availability
and productivity, i.e.. an irregular edge provides
more microhabitat and access to the marsh surface
than a regular edge or no edge.

A greater abundance of tidal fish and shrimp have
been associated with the presence of or increased
complexity or reticulation of the wetland/water edge
(Weinstein 1979, Zimmerman et a l. 19R4}. A study
of North Carolina tidal marshes revealed that post
larvae of commercially importan t species are abundant at the headwaters of shallow tributary creeks
and along the marsh fringe at the rivers edge
(Weinstein 1979}. Gilmorc{1987) reported a greater
fish species diversity in semi-impounded Florida
mangrove marshes com pared to the adjacent estuarine seagrass habitats. The J)<!rimeter ditch within
the impounment WIIS foW1d to be important because
it (a) was a preferred microhabitat for transient
species during. seasonally high sea levels compared
to the upper m:arsh flats and (b) a llowed more fish
species to survive during upper marsh exposu re
periods.
Whi le shallow marsh areas are optimal habitat for
fish (e.g~ refeT to rationale for El ements IOd and
I Oo), pro\"iding access to the marsh s urface onay be
c ritical to insuring utilization of that habitat. Neill
and Turner (1 987) fuund that c:mals backfilled to
restore marshes to benefit wildlife, instead created
a barrier thus reducing canal use by migrating fish
species and decreasing available nursery habitat.
High densities ofbrowu shrimp in a Galveston Bay
salt mQJ"sh were attributed to, among other things,
the reticulation in salt marsh macrostruc!Ule
(Zimmerman et al. 1984). The amount of edge
between the marsh and adjacent subtidal zone
facilitates shrimp access and movement.
In the assessment proc.:dure, Element2 1b is always
factored into the Fish f Cl because the conditiOM
represent the .range of possibilities with regard to tbe
wetland/water edge. An irregular edge (condition
"a") is considered optional because edge habitat is
available and abundant. Minimal or absent edge
(condition "c') is considered to provide relatively
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poor habitat. Although a regular edge (condition
"b") provides edge habitat, it is considered as an
intermediate condition because the amount of edge
less abundant.

is

v

/ ELEMENT 22b. AVAILABLE FISH
eOVERIATTRACTORS

Dlreclion.s: Estimate potential cover for wetland in
the region and note abundance of cover wirhin th.e
assessment area relative to this optimum. Consider
abundance of cover in entire fish. AREA, including
wetland and open water areas. E.-.:amples of opti·
mums are provided based upon a literature review;
however it is best to determine optimum for local
'
conditions. For tidal fish, determ ine the abundance
of cover: other than live vegetation, which is accessible to fish anytime of the year. For non-tidal fish,
detenitine percent cover including vegetation. in
littor•l areas, pools, and backwater areas dunng
summer. If present, record th.e type of attractor(s)
and estimate percent cover. In some cases, it may be
bciter to re<:ord the number or size of attr:~etors
(e.g., dimension of tire structure). (Fish altnctor m
any artificial means (i.e., sound, light. cover, food,
water flow, etc.) of intentionally concentrating fish
10 enhance angler harvest).
Rationale and assumptitms: Fish cover/attractors
include those features of a wetland which are not
described by the other elements, yet are known to
improve fish habitat by increasing the structural
complexity and providing special habitat requirements. Habitat complexity is positively correlated
with fish species diversity and abundance (Gorman
and Karr 1978, Tonn and Magnuson 1982, Crowder
and Cooper 1982, Thorman 1986, Bohnsack et al.
1991).
Crowder and Cooper(\982) found a positive COtTe·
lation betWeen prey density and structural complexity; This correlation was attributed 10 a greater
availability of ( I) focd and substrate for the prey
and (2) refuge from predators. Thus, structural

Fish

complexity is important to the dynamics of fish
populations because of its effect on the ecological
interactions between fish and their prey. Although
prey diversity and abundance may increase with
increased structural complexity (Hallet al. 1970),
prey capture rates tend to decline (Crowder and
Cooper 1982, Savino and Stein 1982). At some
point, increased structural complexity may not
provide any added benefit or my even reduce habitat
suitability. For this reason, intermediate levels of
structural complexity are considered optimal because prey densities are relatively higb and predator
feeding rates are highest.
The criteria for this element are expressed in. terms
of relative abundance. The potential cover for
habitat type in the region is determined and the
actual abundance is compared to this optimum.
Examples of optimal percent cover were not found
in the literature nor included in EP W for tidallish.
Examples of percent cover and assigned scores for
warm water fish are based upon the HE.P suitability
graphs developed for the green sunfish, largemouth
bass, white crappie, bigmouth buffalo, northern
pike, and longnose sucker (lnskip 1982; Stuber
1982a, 1982b; Edwards et al. 1982a, Edwards
1983a, 198J b). A range of25-75% cover is gener·
ally considered optimal for warm water fi sh. This is
further supported by Wiley et al. ( I984), who
developed and tested a simple model predicting the
parabolic relationship between plant standing crop
during the growing season and largemouth bass
production. Based on this model, the predicted
optimal macrophyte concentration was approximately 36'Yo of surface area cover for a small pond.
Wiley et al. ( 1984) cautioned that different types of
fisheries may have different optimal solutions.
Greater than 75% cover is considered suboptimal
because it (a) provides too much protection for prey,
(b) is unsuitable for spawning and/or rearing. and
(c) tbe excessive vegetation can d~plete dissolved
oxygen when decomposing during the winter
(Stuber et at. 1982a., 1982b; lnskip 1982}.
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Examples of percent cover and assigned scores used
for trout are based upon the HEP suitability indelt
graphs developed for the brown trout, rainbow trout,
coho salmon, and chinook salmon (McMahon 1983;
Raleigh et a l. 1984, 19B6a, l986b). It assumed
that the cover is associated more with pools which,
under optimal conditions, should comprise 50% of
the total stream area.. Thus, the optimal cdnditions
exists when the useable cover comprise < 50% of
the total stream area (Raleigh et al. 1984, 1986a,
1986b).

(1954) found an increase in abundance and weight
of total fish by adding artificial brush cover in a
Montana trout stream. In a study of an Arkansas
stream, spotted bass consistently preferred brush
shelters over unsheltered habltat; largemouth bass
were selective for shelters in early spawning season
(Vogele and Rainwater 1975). The importance of
dense brush is reflected in the practice of building
brush shelters and other strucrures to improve
fishery habitat (e.g., Sclmick et al. 1982, Polovina
1991; section 8.4).

The importance of attnldors is ~ed in several
techniques used to evaluate fish habitat (e.g., Plans
et al. 1987, Hunter t99!) and reflected in the practice of using artificial attractors (e.g., Seaman and
Spr11gue 199\a, Kohler and Hubert 1993). EPW
describes abundance in simple tenns of relative
abundance. Comprehensive methods for describing
attroctors nre available (e.g., Platts et al. 1983).

Fllllea tnes provide cover and prot~t ion from
predation. Organic debris in the form of fallen trees
and leaf litter provides substrate for the development of periphyton and colonization by
macroinvertebrates, which are an important food
base for fish. The importance of snngs, or submerged woody substrate, as a source of habitat and
food for fish was demonstrated in a study of a
Georgia stream, where snags were found to support
60% of total invertebrate biomass (Benke et al.
I 985). All utilized snags, but four of eight major
fish species obtained at least 60% of their prey
biomass from snags. Organic debris also plays a role
in determining channel mocpbometry and in regulating the movement of sediments in streams by
creating obstructions wbich catch and accumulate
sediments. A significant positive correlation has
been found between the abundance of logs/fatten
trees and fish numbers (Moring et al. 1986).
Smaltmouth bass were found to be most associated
with log complexes and root wo.ds (Probst ct at.
!984). The importance offallen trees Is reflected in
the practice of placing Jogs or dead trees into the
water to improve fish habitat (e.g., Saunders and
Smith 1962, Prince et al. 1977, Burgess and Bider
1980, Schnick e t at. 1982, Ambrose et al. 1983a)
and the development of a technique for measuring
and mapping organi~ debris (Platts et al. I987).
Habitat improvement! for salmon ids often include
the iostallation of structures, including logs and
branches, which mimic the effects of naturally
occurring woody debris. These manipulation !I can
result in increased growth/biomass. survival, and
abundance of salmonid species (Boussu 1954,

is

Vegetation: Marly fish species such as the white
crappie, smallmouth bass, smallmoutli buffalo, rock
bass, largemouth bass, sunfish, northero pike, and
bigmoutll buffalo tend to congregate or spawn
around vegetation, submerged trees, brush. and
boulders (Trautman 1981, McCarraher ~nd 11wmas
1972, Edwards and Twomey 1982, Wiley et al.
1984. Probst et al. 1984, Sechoick et al. 1986,
Petering and Johnson .1991 ). Live and dead vegetation provides a refuge from predation, hunting
cover, substrate for spawning, and substrate for food
sources such as macroinvertebrates. The amount of
vegetation cover was found to be significantly
positively correlated with the abundance of
largemouth bass, green sunfish, bluegill, mosquito
fish, golden shiner, and rainbow trout (Moyle and
Nichols 1973 ).
Dtn~·bnath is characterized by low scrub vegetat ion which is dense enough to conceaVcover and
prot~t fish and wildlife. Significant positive COrTelations have been found between the abundance of
woody plant debris (e.g., logs, brushpiles, and block
brush st.ructures) and fish diversity and abundance
(Wilbur 1978, Angermeier and Karr I 984). Boussu
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Satonders and. Smith 1962, Burgess and Bider 1980).
The add ition of woody debris also can re.~ult in
inc~ased abundance and diversity of fish in a
wannwater stream (Angermeier and Karr 1984).

Rock!, boulden, or rockpilH provide cover and
protection from p~dation. When located in wide,
shallow, fast streams, large boulders create s mall
pools and quiet resting areas for fish on tho downs tream side. For example, juvenile salmonids were
observed to concentrate behind large rocks in an
estuary for refuge and to have easy access to prey
(Macdonald et al 1987). The importance of rocks is
re'flected in the practice ·of installing rocks and
bui lding rockpiles to improve fish habitat (e.g.,
Burgess and Bider 1980).
Artificial· attracton such as stake beds, artific ial
seaweed, vitrified pipe attractors, and tire structures
a~ often··used to attract fish (e.g., Wilbur 1978,
Pnnce et al. 1977, USFWS 1978, Schnick et al.
1982,Ambrose etal. 1983a. Wesclie 1985, Seaman
ani:! Sprague J99la, Kohler and Hubert 1993). The
purpose of these structures is to provide habitat
w hich is "lacking in an existing wetland and/or
waterbody. Artificial fiSh attraetors provide (a) a
substrate for development of periphyton, the establishment of aqu~tic macrophytes, and co lonization
by macro invertebrates. (b) cover from predators,
a~d (c) spawning habitat (Surnrnerfelt I 993). ArtifiCial reefs have been shown to effectively concentrate wannwater sport fish (e.g., bass, sunfish, a nd
catfish) in structure-deficient nonflowing waters
(Prince et al. 1977).
In the assessment procedure, Element 22b is always
factored into the Fish FCI because the conditions
describe the full potentia! range for cover. Fish
habitat is considered optimal when fish
cover/nttractors are abundant (condition "a") and
poor when cover/atlra¢tOrS are sparse o r excessive
(condition ..c" or "d"). Moderate cover is assigned
an intennediate score.

/

ELEMENT 24. OBSTRUCTION TO FISH
PASSAGE

Directions: Determine if there are wty barriers to
on-site fish passage by field observations, maps,
and/or aerial photographs. Consider physical (e.g.,
impoundment, thermal plumes), chemical (water
pH), and behavioral barriers to fish passage. If
barri~rs are present, note if the conditions penn it,
curtail, or preclude fish utilization.

Rllfiotrllk ami assumptloM: Fish may no t oe<:upy
ao area because an obstacle impos:e.~ an absolute
physical or behav ioral barrier. The barriers to fish
passage can be the result of natural causes (e.g.,
rock and/or mud slides) OT construction activities
(e.g., dam, highway extension, or industrial development). When barriers arc established fish populations may significantly decrease, undergo a change
in community structure, or be eliminated (e.g.,
Gtlmore et al. 1981, Harrington and Harrington
1982, Herke and Rogers 1989, McGovern and
Werner 1990).
The range of effects to the fishery population
depends upon the barrier type and site and the
resource which it is impac:ting. The c hanges to fish
populations may be reversible (e.g ., construction of
an impoundment converting a trout stream to a
lake). There are a variety of methods to improve
fish passago, e.g., construction o f fishways and
modification of water control structures (section
8.4} (e.g., Schnick et at. 1982, Rogers et al. 1992,
Orth and White 1993).
(n the assessment procedure the Fish FCI is considered not applicable when there are conditions wh icb
may impose absolute physical or behavioral barriers
to fish access (condition "r'). This element is
considered not applicablo if there is no barrier
prese.n~ (condition "a"); a barrier is present, but
cond1t10ns have been modified to petmit fish passage (condition " b"); a barrier is utilized for fisll
~~agement practices (condition " c"); or if the site
ts tsolated but utilized by fish (condition "d").
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Element 24 is factored into the Fish FCI only when
a harrier curtails fish pa$$age (condition "e") or
prevent$ fish access and survival at the site (condition "r').

cover, is considered optimal (Platts et al. 1983,
Hnnter 199 !). A few srudies, however, have reported high trout conce ntrations in streams with
ratios as low as 0.4: l (29% pool) and as high as
1.5:1 (60% pool)(Hunter 1991).

j ELEMENT 25a. PERCENT POOL AREA

Both trout and wa.rmwater specie£ typically inhabit
pool ateas of streams. It is assumed that optimal
percent pool cover supports a high abundance of
fiSh. Ar. unsuitable pe~nt pool cover supportS low
abundance of fish.

Non-tidal Stream/River Fish Only

JJirections: Determine if there is a stream on-site
by field observations. If presen t, estimate the percent pool area in the stretch of stream. It may be
necessary to consider areas outside of relatively
small assessm ent areas in order to determine a
percent which is representative of the stream. For a
trout stream, note the percent pool area dwing the
late growing season, low-water periods. For a
warmwater stream, note the pool area during average summer flow. (Pool "' portion of the water
column that has less than average water velocity, a
greater than average depth, and substrates composed
o f silt/fines. RifAe ~ portion of the water column
that has greater than average water velocity, a less
than a,verage depth, and substrates composed of
g ravel/rubble/course sand).
Ratirmale and asfumptums: Pool and riffle areas
are im ponant nab itat types in streams. Pools provide
(a) resting areas, (b) feeding areas, (c) a refuge from
adverse conditions during the winter, (d)
downwell ing of water into egg nests located ln
ripple areas which insures a constant supply of
oxygen and removal of metabolic: wastes, and(~) an
effective sediment trap to protect downstream nffle
areas (Rale igh et al. 19&4, Wesche 19&5, Gore
t985b).

The pool-riffle ratio is commonly used to assess a
stream's potential for rearing fish. A measure o f
pool area is used as an estim ate of a stream's capacity to provide resting and feeding area. A measure
of riffle area is used as an estimate of a stream· s
capacity 10 produce food and support spawning. A
ratio of 1 pool : I riffle, or approximately 50% pool
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The criteria and SCOTC5 used for wannwater fiSh are
based upon a review of several HEP fish •nodels
(e.g., lnslcip 1982; Stuber et al. \982a, l982b;
Edwards et al. 1982a, l982b; Edwards and Twomey
1982; Stul>er 1982; Edwards l983b; Edwards and
Schreck !983; McMahon et al. !984a). Greater than
SO% pool cover is considered optimal riverine
habitat for most freshwater species. Higher percent
pools may be more suitable for species such as the
warmouth and northern pike which occur almost
exclusively in marshes, backwaters, and pools
(Trautman 1981 , lnskip 1982). No or minimal pool
cover (e.g.,< 2%) is considered unsuitable for most
species. The el(treme of too much pool cover (e.g.,
100%) may be unsuitable for a few species (e.g.,
smallmouth buffalo, bigmouth buffalo, longnose
dace), but it is assumed that this does not apply to
the majority of the wannwater specie~
Trout percent pool cover requirements are generally
mme consistent than the variety o f percentages
recommended for wannwater fish. The l: I pool to
riffle ratio is considered optimal for trout nod
salmon. The crite<ia are based upon Platts et a!.
(1983 }. Hunter ( 1991), and a review of HEP models
for the brown trout. rainbow trout, coho salmon, and
chinook salmon (McMahon 1983; Raleigh et al.
1984, l986a, 1986b).
Pools are often c reated to enhance stream habitat by
the construction of small dams and deflectors,
which are low barriers to streamflow (e .g., Saunders
and Smith 1962, Burgess and Bider 1980, Wesche
1985). Studies have shown that these manipulations

Fish
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increase fish abundance. For example, Burgess
a~d Sider ( 1980) reported a substantial increase in
trout abundance and biomass within two years after
a Quebec stream had been improved by the creation
of 50% pool area and the addition of cover.
fn the assessment procedure, this element is not
factored into the Fish FC! if a stream is not on-site
(condition "a''). The pool area is considered optimal
when it is > 50% for warm water streams and approximately 50% for trout (condition "b"), and
unsuitable wben it is sparse (condition "d"). Intermediate percent pool area (condition "c'') is considered suboptimal.

I~EMENT 2!b. CURRENT VELOCITY
Non-tida~. Stream/River Trout

Only

Directkmil: Determine if a shoreline is present onsite by field observations . If present, note the averag~ current velocity over spawning areas during
spawning and embryo development. Use available
' .
information or measure with a water-current meter
at 0.6 (si.><·tentbs) of the total water depth.

Rational' and assumptions: Current velocity is an
important habitat consideration for the various life
stages of fish. Many species, particularly the
salmonids. occupy relatively slow-moving water
during spawning and embryo development and
gradually move to faster water as they mature.
Within these waters, salmonids wiD spawn in riffle
areas. The foster currents carry dissolved oKygen to
the eggs and effectively remove metabolic waste,
silt and debris (Silver et al. 1963, Wesche 1985).
1l1e faster moving waters (e.g., riffies) provide more
abu(ldant and diverse aquatic invertebrates which
SCJVe as food for juveniles and !ldults (Raleigh et a!.
1984, Wesche 1985, Hunter 1991).

Optimal average current velocities are those that
resu!t in the bighest survival of embryos. Velocities
that result in reduced survival are considered unsuit-

able. The criteria and scores u.sed for this element
are based upon a review of seve01l HEP fish models
(e.g., Raleigh et al. 1984, 1986a, 1986!!). Velocities
below IS em/sec and greater than 85 em/sec are
considered unsuitable, This is consistent with
Wesche (1985) who concluded that generally
acCeptable spawning areas eKhibit water velocities
between 15-90 em/sec (Wesche 1985). Hunter
( 1991) cautions that since the HEP criteria for
rainbow and brown trout are based on observations
of trout in the Pacific northwest, these criteria may
not be applicable to northeastern streams.
While velocity may be an important habitat requirement, optimal current velocitit<s vary widely de·
pending upon the fish species and life stage (Table
8.6, p. 8-41). There appurs to be no general range
of velocities which is applicable to the majority of
fish species, with the exception of trout spawning
requirements. Thus. current velocity is considered
only for trout in this assessment procedure.
In the assessment procedure, this element is not
factored into the Fish FCI if it is a warmwatcr
stream (condition "a"), there is no stream on-site
(condition "b''), or if the information is not available
(condition "e"). Average current velocity is considered optimal at J 0-70 em/sec (condition "d") and
unsuitable at < IS em/sec or> 85 em/sec (condition
"f').lntermediate current velocities (condition "e'')
are considered suboptimal.

IELEMENT 2.8. BANK UNDERCUT
Non·lidal Stream/River Fisb Only

Dir«tlons: Determine if a shoreline is present onsite by field observations. Ifpresent, note if the bank
undercut is absent or provides minimal (predomi·
nnntly < 15 em), moderate, or abundant (predominantly> IS em) cover for fish (Figure 8.4, p. 8-1 4).
R ationa/e and as.( U111ptioltS: Bank undercut pro·
vides valuable cover and rearing habitat for fiSh
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(Platts et al. 1983, Hunter 1991). Fish abundance
and biomass have been associated with the availability of bank undercut

L
JjELEMENT 27a. SPAWNING SUBSTRATE
Noa-Cidal SlreamJRiver aod Po11d/Lake fish 0 111y

Fish often congregate at the bank-water interface
(Platts et al. 1983, Floyd et al. 1984). Pl3tts et al.
(!983.) describes the favorable condition as an
undercut ( < 90 • angle) or perpendicular (900 angle)
bank which provides greater bank-water edge
habitat. Habitat value is considered comparatively
!ow iii the bank is located back away from the water
column ( > 90 • angle) (Figu re 8.4, p. 8-14).
Wesche et a l. (l 987) found a significant positive
correlation between percent overhead bank cover
and trout abundance in small Wyoming streams.
Overhead bank cover (measured as undercut bank
overhanging vegetation, logs, and debris) explained
the greatest amount of variation in trout abundan ce
(Wesche et ul. 1987).
Stream bank undercut is also regarded as a condition
favorable to producing high fish biomass, especially
in small sueams (Platts et al. 1987). The relationship is illustrated by the sub~tantia! reduction in
number and overage we ight of trout reported after
the remova l o f undercut bank from a Montana
stream (Boussu 1954).
The importance of undercut banks is well documented in the literature. For e!Uimple, Armour et al.
(1991) considers the collapse of overhanging banks
due to livestock grazing as one of the principal
factors contributing to the decline of native trout in
the west. Stream restoration efforts often include the
creation of bank cover and artificial overhang to
improve tish habitat (e.g., Wesche 1985).
In the assessment procedure, this element is consid·
ered not applicable if there is no shoreline on-site
(condition ua"). Element 26 is factored into the Fish
FCI when a shoreline is present. Bank undercut
habitat i~ considered optimal for fish when the
undercut provides abundant cover (condition " b")
and poor when the undercut is minimal or absent
(condition "d"). Moderate bank undercut (condition
"c") is conside red an intermediate condition.

Dif'tctirms: Determine if the s ite is accessible
during spawning. If accessible, note the predomi·
naot substrate.

Rationale and assumptions: Some ~pecies choose
very Sf>eeific substrates for spawning. Optimal
spawning substrare are those that result in the
highest survival of embryos. Substrates that result in
reduced survival are considered uns uitable. The
criteria and scores used for this element are based
on a review of several HEP models (Stuber et al.
1982a, 1982b; Stuber 1982; lnskip 1982; Edwards
1983a, 198Jb; Trial et al. 1983; McMahon 1983;
McMahon et al. 1984b; Rubert et al. 1984; Marcus
et al. 1984; R:lleigh et al. 1984, 19 86a, 1986b)
(Table 8.4, p. 8-37) and other references (e.g.,
Trautman 1981; Wesche 1985, Hunter 1991).
Gravel, pebbles. and emergenr/aquatic vegetation
:ue considered to provide optimal spawning habitat
•n ponds/lakes because several lacustrine species
sh~w a preference for these substrates (Table 8.4).
It JS assumed that bedrock and boulders are unsuit·
able for most species.
G raveVrubble is considered to provide optimal
spawning habitat in screams/rivers because several
riverine species, including largemouth bass and
trout, show a preference for this substrate (e.g.,
Stuber 1932b, Raleigh et al. 1986a, Hunter 1991).
Bedrock, boulders, and fine sediments are unsuit·
able for m~t species.
fn the assessment procedure, Element 27a is always
factored into the Fish FCI because it considers site
acc~sibi lity during spawning and the full range of
poss•ble substrate types. If the s ite is not accessible
during spawning (condition "d" for stream/river·
condition "e" for pond/lake) it is considered unsuit~
able. The optimal substrate in stream/river habitat is
graveVrubble (condition "a"}, whereas the optimal

Fish
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substrate in pond/lake habitat is gravel/pebbles and
emergent/aquatic vegetation (conditions "a" and
;'b"). Olher substrates are assigned relatively lower
scores.

Note: The conditions and scores used for this
clement are generalized. If necessary determine the
optimal substrate for the target species and modify
the element accordingly. The rating system developed by Hunter(l991) for trout habitat may be used
as follows:
(EPW

placement, wave climate, the surrounding substrate
type and size, siltation rates, predation, and other
factors.
It is assumed that spawning stnJctures will be
designed and installed properly and that their use
will increase spawning.
Tn the assessment procedure, this element is considered not applicable if the site is not accessible
during spawning (condition "a") or if spawning
structures are absent (condition "b''). Element 27b
is factored into the Fish FCI only when a spawning
structure is present (condition "c").

seores)

R.atlng

O.acrlplion

Excellent

GraYeflrubble/
boulder

1.0

Good...Fair

Gravel/rubble and/or
sand/silt

0.5

Poor

Sand, si~.
boulder
(in any combination)

0.1

I

ELEMENT 27b. SPAWNING

J STRUCTURES

Noo-tid:a1 Streallli'IUver aad Poad/Lake Fi.sh Ooly

Directions: Determine if the site is accessible

vJ ELEMENT 27c. DRAWDOWN
Non-tidal Pond/Lake Fish Only

Dil'ectiom: Determine the extent of water
drawdown during spawning and embryo develop·
ment from field observations, water level records,
and local inquiry. Note if the drawdown is minimal,
moderate or sufficient enough to expose spawning
suflstrate. Consider tolerances of species present and
refer to list of known unsuitable drawdown levels
for individual species. Consult local fisheries expert,
if necessary.
Rationale and assumptions: Drawdown can inter- ·

during spawning. If accessible, note and briefly
descri~ any spawning structures which may be
present.

rupt spawning activity, desiccate eggs, and/or strand
and destroy larvae and fry. Spawning of some
species can be hampered or prevented due to
drawdown in reservoirs {e.g., Ploskey 1982).

Rationale and assumptions: Several techniques
have been developed and structures designed to
increase spawning success (e.g., Prevost I 956,
Johnson 1961, Vogele and Rainwater 1975, Schnick
et al. 1982, Bohnsack et al. 1991}. Techniques used
include the construction and/or placement of gravel
or rock spawning shoals, artificial reefs, gravel
filled boxes, suspended platfonns, spawning boxes,
pipes, tires, and a variety of fish shelters. The
effe<:tiveness·of these structures depends upon their

Stable water levels during and after spawning·
ensure optimal survival of eggs and embryo.
Drawdown of water levels that expose spawning
habitat and affect embryo survival is considered
unsuitable. Examples of drawdown levels used for
this element are based upon a review of severn! HEP
fish models (e.g., Stu~r et al. I 982a, 1982b; Stuber
1982; Inskip 1982; Edwards et al. 1983; Edwards
1983b; Williamson and Nelson 1985).
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Unsuitable drawdowtl levels vary depending upon
the depths at which the individual species spawn.
For example, a drawdown greater than I m may be
unsuitable for the northern pike which usually
spawns in water.less than 0.5 m deep (Inskip. l982).
Alternatively, species such as the largemouth bass
may tolerate as much as a 7 m drop in water level
(Stuber et al. 1982b). Rapid, short-term drawdowns
may be deleterious. Holland (1987) reported no
mortality of walleye and northern pike eggs at shortterm (l-12 he) dewateri~g. but significant mortality
of larvae at dewatering frequencies of I or 3 hr
(Holland 1987). For examples of unsuilable
drawdown levels, refer to Table 8.7, p. 8-42.
In the assessment procedure, this element is considered not applicable if there is no or minimal
drawdown (condition "a"). Element 27c is factored
into the Fish FCT only wben drawdown is moderate
(condition "b") or sufficient enough to expose
spawning substrate (condition "c'') and potentially
reduce embryo survival.

s~

/A,_t<:'

'f-.· ELEMeNT :ZS. REFUGE DURING
f

to oxygen depletion resulting from the oxygen
demand of decomposing plant, plankton, invenebrates, and fish (Johnson and Moyle 1969). Species
that adapt and persist in Jakes with low winter
oxygen use oxygenated microhabitats within the
Jake {e.g., spring seepage areas) and emigrate 10
outlet streams (Magnuson et a!. 1989).
Drought could (a) affect most ofth.e water column
and preveut the establishment of any fishery in on
isolated depression or (b) result in a fish kill due to
the lack of refuge. For example, refuge areas maintained by the input of cool water from streams or
groundwater prove effective for fish in reservoirs
wruch receive huted effluents from a nuclear
reactor. However, a major fish kill occurred when
the size of the refuges declined during a drought
(Roosenburg et al. 1989).
In the assessment procedure, Element 28 is not
factored into the Fish FCI, but is used to determ ine
if the Non-tidal Pond/Lake Fish function is applicable. There is no potential for this function when a
refuge during drought or freeze is not available
(condition "b").

DROUGHT/FREEZE
Nou-tidal Pond/Lake Fisb Only

Directions: Detennine if there is an accessible
water body with areas of sufficient depth which will
not dry up during a drought and/or freeze throughout the water column.
Rationale a11d a.uumptwns: Maintaining a fish
community in shallow water pond/lake may not be
feasible or may be difficult if it is subject to a
periodic drought ot a freeze.
A fre-eze could (a) affect most of the water column
and prevent the establishment of any fishery in an
isolated shallow depression or (b) result in oxygen
depletion and cause a winterkill in a pond/lake.
Frequent winterkills occur in large shallow lakes.
When heavy snow covers the ice, fish suffocate due

8.4

Additional Design
Considerations

The following section outlines design considerations
including EPW elements and additional factors,
which are to be considered for the Fish function.

·------------~
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PHYSICAL FEATURES
Disturbance
(Elements 4a and 4d)

Disturbance, especially herbivory, is a major concern during the initial
establishment and maintenance of planned wetlands. The recommended solution, an exclosure fence, hns proven effective in excluding
geese, cattle, and nutria (e.g., Webb 1982, Stuber 198S, Conner and
Flynn 1989, Garbisch and Garbiscb I 994 ). Adverse impacts associated
with livestock can be minimized by managing the numbers of livestock
and/or season of usc (Annour eta!. 1991 ).
Adverse impacts of disturbances in open water can be minimized by
scheduling the disturbance (e.g., dredging, construction activities) to
avoid spawning periods for target fish species. Natural channel/open
water and shoreline characteristics (e.g., reestablish vegetation, fallen
1rees and debris) should be maintained and/or restored. ·

Shoreline bank &tability
(Element l b)

Design the planned wetland to insure no or minimal shoreline bank
erosion. The optimal condition for fisheries is a stable, vegetated bank
with some undercutting and relatively short bank height. While bank
undercut provides valuable cover (refer to rationale for Element 26)
substantial undercutting should be avoided to minimize the adverse
impacts associated with erosion.
·

If feasible, the shoreline bank should be vegetated since vegetation
generally provides bener fish habitat (refer to rationale for Elements
IOd, IOf, and lOrn).
Six approaches are used separately or in combination to provide bank
erosion control: revetments, groins, breakwaters, surface soil stabilized, vegetation, and bank shaping without structures. In designing for
shoreline bank erosion control consider the basic erosional processes
as well as fish habitat requirements. Techniques which establish and/or
maintain the shoreline vegetation are preferable. For environmental
designs for stream bank protection projects refer to Henderson (1986),
Binns (1986), and Orth and White (1993). There are several other
publications which provide design criteria (e.g., USCOE 1981, 1984;
Schnick eta!. 1982; Keown I983; Schultz.e and Wilcox 19SS; Garbisch
1986).
If vegetation is to be planted, select species which will provide suitable
cover for fish (overhanging perennials which can withstand flooding
and drought). Refer to Thunhorst (1993) and/or consult local experts
to determine appropriate plant materials.
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Based on Hunter ( 1991) a bank height which on average is less than 30
em {I ft) with brush/sod is excellent for trout habitat; an average of
30-91 em (l-3 ft) boulder/rubble is rated as good-fair; and an average
~tcr than 91 em (3 ft) is considered poor. The poor rating is based
upon the assumption that a vertical bank higher than 91 em (3 ft) is
considered an indication of an unstable , Incised channel.

Bank height

Bank height conditions which provide the best habitat for fisheries
should be dete~mined for local conditions.
Fish habitat size
(Element 16c)

Non-tidal fish only
The decision to add habitat to an existing wetland or to create an
isolated wetland depend s upon management obj ectives. First, it must
be decided if the plaMed wetland is to be designed to support a
particular fishery (e.g, wannwater pond, warmwater stream, coldwater
stream) or target species. If so. then acreage should be considered in
conjunction with other habitat requirements. A review of the literature
revealed no information on minimum habitat areas for individual
species (refer to rationale for Element J6c).

Shape ofwetlo~od/Miler edge
(Element 2 Ib)
Ohstruction to fi&b
(Element 24)

passa~e

Maximize the amount o f wetland/water edge to the extent which it
naturally occurs lor the wetland type in the region.
Nole any obstruction to fi~h passage and consider actions to permit fish
access. Culverts instolled in a variety of situations (e.g., previously
impounded salt marshes, road stream crossing) should be designed to
penn it ftee passage of fish.

Non· tldol: To insure that fish can pass through a stream , the design
m ight include a low flow channel, a water depth great enough to
submerge the largest fish, and a maximum acceptable water velocity.
To design structures that will not obstruct fish passage requires an
understanding of the behavior and swimming capacity of fish. The
critical swimming speeds end leaping abilities of the target species
must be known in order to design effective fishways, culverts, and
guiding devi= (Orth and White 1993). Culvert and fishway designs
are summarized in Schnick eta!. (1982) aod Osbom (1987). Orth and
White (I 993) outline the following common problems associated with
culverts which can be avoided by proper design:
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•
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•
•

Excessive drop at the downstream end
Velocities exceeding critical swimming speeds
Shallow flow
Lack of resting pools at inlets and outlets
Upstream blockage due to debris

Recommendations include:
•

•
•
•

Design culverts so mean velocity of water passing through is
significantly less than the critical prolonged swimming speed for
the target species
Design culverts to penn it passage by fish in five minutes or less
Install baffles or other devices in existing culverts where velocity
or shallowness limits passage
Provide resting areas at upstream and downstream ends of culverts.

Jn streams, debris may accumulate to create obstructions to flow. Retcr
to the following section regarding approaches for debris removal.
Considerations in removing an obstruction and permining fish access
in non-tidal waters include:
•
•

Cost and feasil:>ility of providing maintenance (e.g., clearing
culven of debris)
Allowing passage of undesirable fish species from one watershed
into another where these species are absent.

Tidal: The installation of single culverts in previously impounded salt
marshes has proven effective in improving/restoring fish utilization
(e.g., Gilmore et al. I ~81 ). Based on comparison of white shrimp
production Paille et al. (1989) concluded that when properly operated,
a large diameter variable-crest flap-gated culvert may provide greater
recruitment opportunities for white shrimp than either a standard-level
crest weir or a low level weir. Rogers et al. (1992) illustrated and
compared the effects of three different water control structures on the
movements of coastal fish and macrocrustaceans. Recommendations
for the management of culverts and weirs in tidal waters include:
•

If the impounded marsh is managed for such purposes as mosquito
control, consider methods which are compatible with fish utilization, e.g., Rotational Impoundment Management (RIM) (Carlson
1987, Gilmore 1987).
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•

Increase openings of manageable water-control structures at
critical ingress and egress times to reduce deleterious effects on
maritte transient organisms.

•

Raise inside gates at water control structure to Jower impoundment
water levels so that water flows out through the bottom. This
allows more organisms to escape to an adjacent tidal creek.

•

MDllage to provide an opportunity to escape possible adverse
environmental conditions. For example, during summer months,
water levels should not be raised to cause little or no tidal circulation. Increased circulation is necessary for moderating high
temperatllresand low dissolved oxygen concentrations (McGovern
and Wenner 1990).

•

Manage to penn it target species the opportunity t.o complete life
eye I~$. For example, in Louisiana brown shrimp emigrate primarily near the new and full moon, thus structures should be open
during these critical times (Rogers et al. 1992).

•

Manage to max imize recruitment and production , e.g., the flapgated cu lvert should be open throughout the recruitment season.

One management technique used to restore tidal marshes involves
backfilling canals. COI1lplete backfilling prevents access by migrating
fish; thus, backfined ~nals should be opened or only panially plugged
to allow access by migrating fish and to increase the area of available
nursery habitat (Neill and Turner I 987).
Considerations in using culverts to penn it fish access include the cost
and feasibility of managing water levels and providing maintenance
(e.g., clearing culvert of debris).

Debris removal

Stream restoration: If debris is to be removed (e.g., for purpose of
flood control) be selective and maintain some debris for fisheries.
Guidelines for stream obstruction removal to improve fish habitat are
provided by the Wildlife Society and American f isheries Society
(1983) and McConnell et al. ( 1980).
Recommendations include :
•
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•

Do not disturb single logs if they are (a} embedded, jammed, or
rooted in the channel or floodplain, and (b) not subject to displace·
ment by currents.

•

Do not cut rooted trees unless they are leaning over the chonnel
and will likely fall into the channel within one year.

•

Leave small debris, except for accumulations around blockages.

•

Cut rooted 1rees selected for removal well above the base, leaving
the stump and roots undisturbed.

Non-tidal Stream/River fish only

(Element 26)
Bank undercut provides cover and rearing habitat. Plans et al. ( 1983}
described the most favorable bank condition in streams as undercut
( < 90" angle) or perpendicular(90• angle). Habitat value is considered
comparatively low if the bank is located back away from the water
column ( > 90' angle}, thus providing no shoreline bank cover for fish
(Figure 8.4, p. 8-14). Designs to create or enhance bank cover ate
available in the literature (e.g., Wesche 1985, Orth and White 1993).

Substrate

Non-tidal: Substrate composition may be a critical factor influencing
the production of aquatic invertebrates used as food. When feasible,
use larger substrates (e.g., rubble, cobble, gravel) since they tend to
provide a greater standing crop of benthic inverTebrates (Wesche
1985).
Tidal: Use predominantly mud substrate to provide optimal fish
habitat. Avoid the use of hard material such as rock and shell (Element
9c rationale).

Spawning substrate
(Element 27a)

Non-tidal lish only
Subsb'ate composition may be a critical factor influencing the survival
of embryos after spawning. Optimal conditions vary depending upon
the species (Table 8.4, p. 8-37):

In general, acceptable spa,.,ning areas in streams and rivers have
substrate sizes between 0.6-7.6 ern {1.5-19 in) (Wesche 1985). Fish
size determines, to a large degree, if an area is acceptable for spawning.
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w ith larger fish being able to dislodge larger substrate and endure
swifter cumniS than smaller fish.
Wesche ( 1985) provided the following recommendations regarding
substrate development. Stream substrate compos ition can be improved
by installing current deflectors or low-profile dams which collect
spawning gravels upstream and encoW1lge the development of gravel
bars downstream. Properly sized substrate particles can also be added.
Before adding spawning substrate, determine why the natural substrate
is not available (e.g., flow scours gravels) and consider the need for
structures to slacken the CUITent. If the watCTSbed is prone to be a h igh
pro ducer of fine sediments, reconsider adding gravel since the
a vailability may be only temporary. Basic steps for adding spawning
gravels:
(1) Determine the size of substrate required by the target species.
(2) Select favorable locations (e.g., pool-riffle interchanges are ideal
for the addition of gravel).
(3) Excavate the existing stream bed to ad~pth of0.4-0.6 m to remove
cobbles and other large particles that might interfere with redd
construction.
·
(4) Fill the excavation with the proper s ize gravel s.
(S) If stream is subject to higb runoff, ins tall stabilizing structures
(e.g., gabions, logs) into the bed below the excavation to hold the
gravels in place.
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Table 8.4.
Optimal spawning substrate for individual fish species
(based on HEP models)
Species

Optimum

Unouilable

Rtferertee

WIIIA>ve

aravel/rubble (2.!'>-15 em)

sandl, silt. and detritus

McMahon etat. 1984b

L'argemouttt ba$$

gravel (0. 2~ .4 em) pJedominant

bould•rs and bedrod<
ot.c~oml•ant C>50%l

Stuber otal. 1982b

o-n•uofiJ~

pebbles and grovel (0.2-5.0 an)

boulder (>20cm) ond bedrock

SM>er et ol 1982a

Rlverlnoll..acuslrlne

BIICI< bullhead

·~,.,.,nl

fines

- .nt (> 50'1')

~~tedominanl (<50%)

tines (<

2rml! and gravel ln.sfl·

Stvbar 1i82

nificant ( , 1 0%1

' elo"llds
Soma
Bigmoul~

mud

Movie 1993"

abunciartt inundat.d t.rrea-trlal,
subme:rgent, or emergent aquatic
vegetation

no veqetation. dear 'ubstrate

Edwardo 1983b

Nonhern olke

dense veaeta1ion > 80% bottom covorod

uarse veoelation or debris onlv

lntklo 1982

Yellow oerch

aaualie olants

buffalo

Moyie 1993•

Ri ~erln t :

B1own trout

rock·graval

Rainbow trout

rlld<~ravel

Coho sahloft

fines

~Ieiah et ol. 1986a

,.,..

Raletgn et el. 1984

araom

fines

McMahon 1983

Cllinaaksalmon

rod<lgrawl

fines

Ra!etah t1 al. 1985b

Lllke trout

patches ol cobble (2-30 em)
(0.8-1f.81t) on la~e bottom between
0.5-5 m{f.!'>-1611) deep

•ubstrate lacking I>'OieCti""
cover for eggs and Jarvae

Ma.r c•selat. 1984

mud, silt, d&tl'itus, fine sand,

Trlat et al. 1983

Foilfir~

sand and gravel

largo rod<s. & bedrod<
lonanose sucker

"rav&land rock (1-20 em)

Paddle~•h

anrvel (1.5-10 cml

mud, slk. detritus or bedrod<

! <!warda 1983a
Huben et al. 1984

not HEP model
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Non-tidal llsh only
Designs for spawning structures are available in the litel'1!tllrc (e.g.,
Schnick et al. 19&2, Ambrose et al. 1983a, Prince et al. 1977). If
constructed from inappropriate material or improperly located, a
spawning structure may be ineffective or have a negative effect on fish
populations. For example, eggs may be lost to predation if the particle
size provides inadequate protection (Hacker 1956, Prevost 1956).
Considerations in site selection and design of spawning strucrures
include:
•
•

•
•

Shade.

Place in path of known spawning run or area of previous spawning
activity.
Consider need and availability for habitat requirements (e.g.,
e.s cape cover, running water, substrate type and size, shade,
dissolved oxygen, pH, and minimum water levels).
Consider limiting factors which may prevent optimal use (e.g.,
excessive wave action, siltation).
Select appropriate structure and dimensions based on observed
hahiiS of target species.

'The amount of sunlight is an important factor affecting fishery habitat
becau~ it is the energy base for photosynthesis and stream temperature. Extreme amounts of s~nlight can be detrimental to fish, e.g., too
much may result in prolonged high lethal temperatures or algal blooms,
and too little may limit aquatic productivity. The amount of sunlight is
regulated by shading from surrounding vegetation and topographic
features. The importance of shading to fisheries is recognized in
methods for evaluati ng trout habitat (Table 8.5, p. 8-39).
Platts et al. ( 1987) detailed several teclmiques for measuring shading
from surrounding vegetation and topographic/vegetation features. A
precise description of shading and the identification of optimal
conditions can be complicated and requ ire several measurements (e.g.,
stream width and orientation; vegetation height and density; shadow
characteristics such as shadow length, declination of sun, and hour
angle; prevailing meteorological conditions; basin topographical
characteristics; and time of year). The simplest method is to visually
estimate the amount of shading that covers the stream around noon.
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Raleigh et al. (1984, 1986) cautioned that shading is variable from site
to site. Lower latitudes with warmer climates may require abundant
shading to maintain cool waters, whereas minimal shading may be
preferred in cooler climates. Optimal percent shading should be
determined for local conditions.

Table 8.5.
Optimal percent shade tor trout
Species

Percent shade

Reference

Trout

4o-60%

Hunter 1991

Rainbow trovt
Brown trout

5D-75% stream shaded between
10 a. m.-2 p.m. for stream • 50 m

Raleigh et al. 1984, 1986

(164 tt) wide.

Not applicable lor cold(< 18' C {< 64• F)),
unproductive streams

R~fuge during

drought/freeze

Non-tidal Po.ad/Lakc fish only

(Element 28)

Insure the presence of an accessible refuge during drought or freeze.
The refuge may be deep water habitat, stream input, or groundwater
seepage. For a deep water refuge, determine the minimum depth and
proportion of waterbody which is appropriate for local conditions.

HYDROLOGIC CONDITIONS

Most permanent bydroperlod
(Element 7b)

Tidalfisb only
When a tidal wetland is impounded, consider creating openings to reestablish the natural hydroperiod. lfthe impoundment is managed for
mosquito control, wildlife, erosion conll'ol, or other purposes, use a
water level management method that is compatible with fish utilization
(e.g., Rotational Impoundment Management-RIM) (e.g., Gilmore 1987,
Carlson 1987).
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Spatially domiaaot llydroperiod
(Element 7c)
i

f

/

\._1

CurN>ot velocity over spawoiog

Tidal fish ooly
The regularly flooded "low .nwsh" provides both vegetation cover and
adequate water depths for small fish compared to the less accessible
high marsh. Therefore, to maximize fish utilization, maximize the
amount of regularly flooded low marsh in the planned wetland.
No 11- tidal Stream/River fish only

~reas

(Element 25b)

Determine ifthecumnt velocity over spawning areas duri11g spawning
and embryo development is optimal for target species (Table 8.6,
p. 8-4 1). Verify suitable current velocity with local fisheries expert to
insure th:u the selected velocities are applicable to the region. For
example, the HEP criteria for rainbow and brown trout (Raleigh et a!.
1984, l986a) are hased on observations of trout in the Pacific North·
west. Hunter (1991) cautions that these criteria may not be applicable
to northeastern streams where hydraulic characteristics and trout size
can vary greatly.
If necessary, manipulate current velocity by install ing structures such
as deflectors, dams. or boulders (Gore 1985b, Wesche I 985).

8-40

Fish

7/94

Tablea.e.
Optimal current velocity (an/sec) for individual fish species
(basoo on HEP models)
Species

Optimum

Unsuitable

Refenmce

Black bullhead

< 4 em/sec

>40 em/sec

Stuber 1982

Stough darter

<5

>24

Edwards et al. 1982b

Smallmouth bass

< 10

Largemouth bass
Embrvo

<6
<3

>20

Warmouth

<6

> 25

McMahon et at. 1984a

Green sunfish

<10
< 10

>25
>15

Stuber et at. 1982a

White crappie

< 20

>40

Edwards et at. 1982a

Bigmouth buffalo

< 30

> 120

Edwards 1983b

Longnose sucker
' Embrvo

30-110

0

45--65

0

Embryo

Sechnick et al. 19ss•

Edwards 1983a

Longnose dace

Embryo
Smallmouth buffalo

Embryo

Stuber et al. 1982b

> 10

Edwards et at. 1983

eo-so

Oor> 185

< 20

>45

Edwards and Twomey
1982

40

< 10

Trial et at. 1983

Fallfish

>

R;linbow trout

30-70

<10or>90

Raleigh et at. 1984

Brown trout

40-70

>90

Raleigh et at. 1986a

Tlout

15-90

Chinook salmon

Jo-85

Wesche 1985•
<20or> 115

Raleigh et at. 1986b

• not HEP model

8-41

Evalu ation for Planned Wetlands

Factor

Remarks

Drawdown

Non-tidal Pond/Lake fish only

(Element 27c)

Detennine if drawdown is severe enough to intelTilpt spawning
activity, desiccate eggs. and/or destroy larvae. Examples are provided
in Table 8.7.
Water levels may need to be managed to insure successful spawning
(Schnick et al. 1982, Summerfelt 1993). If drawdown cannot be
controlled, design the planned wetland to avoid or minimize adverse
impacts on fisheries associated with drawdown. For example, design
to maxim ize the amount of area with elevations that have a good
potential for spawning success.

Table 6.7.
Unsuitable drawdown levels for Individual fish species
(based on HEP models)

Species

Unsuitable

Gizzard shad

>O.Sm

( >1.6 ft)

Williamson and Nelson 1985

Green sunfish

>

m

(> 3.3 It)

Stuber et al. 1982a

Northern pike

>1 m

(> 3.3 It)

rnskip 1962

Black bullhead

>2m

(> 6 .6 1'1)

Stuber 1982

Long nose dace

>3m

(> 9.8 ft)

Edwards et al. 1983

Largemouth bass

>7m

(>23ft)

Stuber et al. 1982b

~

Ref&renc e

Fish
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Discharge, or the amount of water that flows past a specific point
during a specific time, is an important consideration in the design and
construction of trout restoration projects (Hunter 1991 ). Insufficient
water supply may be a limiting factor for trout or other fish species.
Water availability for different water stages (e.g., average aDDual flow
by month, annual low flow, frequency and magnitude of flood event~)
should be confirmed by reviewing available data and/or measuring
stream discharge. Orth and White {1993) provides a review of methods
for determine acceptable flow regimes.

WATER QUALITY
General water quality
(.Element 20b)

Before the planned wetland is designed, water quality should be
assessed. If there is a potential for high input of nutrients, sediments,
or contaminants, then an alternative site may need to be explored.
General water quality parameters should be examined to determine if
they fall within ranges that fish and other aquatic organisms can
tolerate (refer to following paragraphs on dissolved oxygen, pH,
temperature, and turbidity). Some water quality parameters may be
controlled on site, whereas others would require landscape changes
(e.g., watershed improvement, regulation ofland use activities, stream
flow regulation) (Wesche 1985}.
Tolerances of fish to different water quality parameters differ depending upon the species. General ranges of optimal and unsuitable
conditions for dissolved oxygen, pH, ond temperature are provided in
Tables 8.8-8.11. If the goal is to provide habitat for a species or group
of species which has specific requirements, then this should be taken
into consideration in site selection and the planned wetland design.

Dissolved oxygen
(Element 20d)

If dissolved oxygen problems are anticipated, design for solutions. For
example, dissolved oxygen depletion in lakes and streams can be
alleviated by the use of a variety of artificial aeration techniques. Three
basic approaches are des!ratification (whole lake aeration), aeration of
the anoxic lower stratwn (hyolimnetic aeration), and supplemental
stream aeration {e.g., Schnick et al. 1982).
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Table 8.8.
Optimal and unsuitable disso1ved oxygen levels for flsh

Optimum

Suboptimum

Unsuitable

Tidal: pond/lake. or
warmwater stream

usually > 5 mgtl

usualfy between 2 and 5 mg/t

frequently < 2 mg/1

Trout stream

usually > 9 mg/1

usually between 5 and 9 mg/1

frequently < 5 mg/1

Non-tidal ruh only

pH range
(Element 20e)

Jf pH problems are antic ipated, explo.re possible solutions. For
example, acidic cooditions in streams have been alleviated by stream
neutraliution with limestone sand and silt (e.g., Hunter 1991). This
technique, which has been used for large scale improvements, may not
be practical for small planned wetland projects.

Table 8.9.
Optimal and unsuitable pH range for fish
Optimum

Suboptimum

Unsuitable

Pond/lake or
warmwater stream

6.5-8.5

between 5.0 and 6.5
-OR8.5and 9.5

' 5.0 -OR- • 9.5

Trout stream

e.s-a.o

between 5.5 and 6.5
-ORa.o and 9.0

' 5.5 -OR- • 9.0

Fish
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Factor

Spawning and embryo water temperature requirements are generally
more narrow than for adults. Refer to HEP models and other literature
if the focus is on these life stages.

Temperature
(Element 20f)

Table 8.10.

Optimal and unsuitable maximum mid-summer temperature for fish
;

Tidal
11\/armwater stream
Trout stream
~

'

Trout (Hunter 1991)

Optimum

Suboptimum

Unsuitable

68---90• F
(20-32° C)

41~8·F
(5-200 C)
90-104" F (32-40° C)

> 104• F

(<so C)
(> 400 C)

68---86° F
(20-30° C)

59~8· F
86-93• F

(12-20°C}
(30-34°C)

< 59° F
> 93° F

(< 15• C)
(> 34" C)

<~·F

>n•F

(< 2" C)
(> 25° C)

< so• F
> 72 • F

(< 10• C)
(> 22° C)

5~6·F

36--54•F

{12-19° C)

66-77" F

(2-12° C)
(12-25"C)

58---84 • F
(14-18° C)

55-70°F

(13-21• C)

< 41 •F

T urbidity
(Element 20g)

Tolerances offish to turbidity levels differ depending upon the species.
In general high turbidity (e.g., 200 JTIJ, secch i depth = 0 m) is
un suitable.

Salinity

Tolerances of freshwater fish ro salinity differ depending upon the
species (Table 8.1 I, p. 8-46).
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Table 8.11.
Optimal and unsuitable maximum salinity during growing season
(based on H EP models)
Species

Optimum

Unsuitable

Sma llmouth buffalo

0.02-0.9 ppt

White crappie

0.1-0.6 ppt

> 1.3 ppt

Edwards et al. 1982a

Black bullhead

< 2 ppl

> 14 ppt

Stuber 1982

Embrvo +fry

< 2 ppt

> 8 ppt

Green sunfish

< 2.5 ppt

> 5.5 ppt

Stuber et al. 1982a

Largemouth bass
Fry
Embryo

< 4 ppt
< 2 ppt
< 1.5 ppt

> 24 ppt

Stuber et at. 1982b

> 6 ppt
> 10.5 ppt

Bigmouth buffalo

< 4 ppt

> 9.5 ppt

> Sppt

Reference
Ectwards and Twomey 1982

Edwards 1983b

VEGETATION FEATURES
Vegelation Aptcies

Refer to c unem documents providing guiilelines on vegetation design,
plan! selection, rime ofplonling, sile preparation, equipment, etc. {e.g,
Lewis 1982b, Garbisch 1986, Platts et al. 1987, Hammer 1992, SCS
1992, Thunhorst 1993 ).

Plant cover
{Elements Hld, IOf, and I Oo)

Tidal: Maximize the percent plant cover (emergents IU1dlor roo1ed
vascular aquatic beds) ro provide a refuge, nursery habital, and an
indirect source of food for fish. While I 00 % plant cover is considered
best, it may not be optimal for some species. For example, a 50-75%
vegetation cover is considered optimol in the red d rum HEP model
since open water over non-vegetated substrate is important for feeding
(Buckl~y 1984). Also, seagrass beds are considered an unsuitable
food/cover for juvenile Atlantic croaker (Oiaz and Onuf 1985).
Non-tidal: Maximize 1he plant cover to the extent it would occur
naturally for lhe wetland type in the region.
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Vegetative overhang
(Element I Om)

Non-tidal tl.sb only
Plant species along the shoreline to establish vegetative overhang
whicll will provide fisb covec, a source of detritus and nutrients, and
shade for regulating water temperature. Increased o>verbead bank cover
is associated with greater trout abundance (Wesche et al. 1987). Based
upo>n HWJrer ( 1991) the optimaI condition for a trout stream is greater
!han 30 em (I ft) overhang on 50% of the bank (figure 8.4, p. 8-14).
Wesche et al. (1987) provided two tested models v.'hich relate trout
standing crop to cover parameters (including o>verhead bank cover) .
These models may be used to compare alternatives for stream
restoration.

Seek advice from fisheries biologist'to determine the optimal percent
overhang for the wetland type in the region.
Aquatic plant infestation

Non-tidal rub only
Aquatic vegetation may require management to> increase sport fishery.
The optimal amount of aquatic vegetati on depends upon management
goals. Seek advise from local experts for guidance on local managtment practices for aquatic plant control. Appropriate references can
also be obtained from the Center for Aquatic Plants, University of
Florida, 7922 N.W. 71st Street, Gainesville, Florida 32606 (Tel.
904-392-1799).

Streamside vegetation

Platts et al. (1987) rated shrubs as the best streamside vegetation for
stability and fish cover, followed by trees, grnsses, fo>rbs, and exposed
soil. Based on Hunter ( 1991) a streamside with brush/sod is excellent
for trout; boulder/rubble, trees, roots, and brush are rated as good to
fair; and bare soil is considered poor.
Vegetated banks are relatively stable when compared to unvegetated
banks. While vegetated banks may experience some erosion, the
resulting undercut and vegetation overhang provide valuable fish
cover. Bare soil has !he least potential to provide cover because it lacks
features (e.g., vegetation, boulder, rubble, brush, old root mass) which
provide the structure to develop an undercut.

It is often assumed that tree cover provides better shading and habitat
compared to shrubs. Platts et al. (1983) nted brush cover higher than
tree cover because of a study which sho"'"ed that streams bordered by
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brush had a higher fish stauding crop than similar sized streams with
tru borders.

Percent stream shaded

Strellm shading regulates water temperature, a factor which can be

limiting or lethal to fish. The percent canopy cover or dimensions of a
riparian vegetation buffer required to be effective depends upon several
factors including the species of interest, climate (arid or temperate),
and soil and ground water temperature. Shading conditions which
provide the best f!Sberie.s habitat should be determined for local
conditions.
Based on Hunter ( 199 1), 2<1-'600/o shade Is e.xcellent for trout; Jess than
25% or greater than 75% shade is rated as good to fair; and less than
10% or greater than 90% shade is considered poor.
I 00% canopy closure may not be optimAl. Studies on the effect of
Jogging indicate that opening the canopy over a stream tends to
improve the rate of energy transfer in the biological community (e.g.,
increase microbial respiration, increase primary production) and thus
result in increased densities of predators such as salmonids (e.g~
Murphy et al. 1981, Scrivener and Anderson 1984).

A model relating maximum weekly temperature to buffer length and
.width hilS been developed by Banon et al. ( 1985) for southem Ontario.

Percent pool area
(Element 2Sa)

Non-tidal 'tnantlriver fish only
The pool-riffle sequence in streams is important in providing cover,
resting. and food production area (Wesche 1985). General ranges of
optimal and unsuitable percent pool area are provided in Table 8.12,
p. s-49 (refer to ra.tio{!ale for Element 25a}. A ratio of 1 to 1 is
considered optimal; however, some studies have reported high fish
production in streams with relatively low or high pool/riffle ratios
(Platts et al. 1983). A pool/riffle ratio which provides the best fisheries
habitat should be determined for local conditions based upon consultation with local experts.
Pools can be created by the construction of small dams, which are low
barriers to streamflow. Designs for check dams can be found in the
literature (e.g., Burgess and Bider 1980, Wesche 1985, Ortb and White
1993).
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Estimate frequency of pools and riffles for hydrologic balance and
inco~porate into the design (refer to Hasfurther 1985). A recommended
spacing for the pool and riffie patterns is six times the channel width
for the pilot (mean annual flood) channel (Leopold et al. 1964 as cited
in Hasfurther 1985). Artificial riffles and pools spaced five to seven
channel widths apart proved effective in restoring a more natural fish
and invertebrate fauna in comparison to channelized streams (Edwards
et a!. 1984).

Table 8.12.
Optimal and unsuitable percent pool area in stretch of stream

Warmwater stream
Trout stream

Period

Optimum

Suboptimum

Unsuitable

Pool area during
average summer flow

predominant
(e.g.,> 50%)

low
(e.g., 20-40%)

sparse
(e.g .. < 2%)

Pool area during late

approx. 50%
(e.g .. 3~5%)

growing season,
low-water periods

Channel water widtb:deptb ratio

·

tow
(e.g., 5-35%)
-ORhigh
(e.g.,> 65%)

sparse
(e.g.,< 2%)

Non-tidal stream/river fish only
The relationship between water width and depth is important for trout
habitat(Stuber 19&5, Scamecchia and Bergersen 1987, Hunter 1991 ).
A narrow, deep channel is considered best because it provides a variety
.of habitats characterized by undercut banks and overhanging vegetation. Alternatively, a wide, shallow stream may not provide adequate
poolhabitatorcover. Based on Hunter(l991), a 5:1 ratio is excellent
for trout; 20: I is rated as good to fair; and 40: I is considered poor.
~arnecchia and Bergersen (1987) provided an approach for assessing
habitat suitability for trout which includes a measurement of the
widtb:deptb ratio.
In general, the width to depth ratio should follow that of natural
undisturbed streams. The ratio which provides the best fisheries habitat
should be determined for local conditions based upon consultation with
local experts.

Eva luation for Planned Wetlands

Remarks

Factor
Stream reclamation

Guidelines on approaches to stream restoration are provided in Gore
(198Sa) and Orth and White (1993). A summary of literature and brief
descriptions of techniques used in riparian creation and restoration is
provided by Manci ( 1989).

AITRACTORS
Attractors
(Element 22b)

A planned wetland designed to have abundant fish attractors can
generally be expected to attract a greater diversity/abundance of fish.
The attractors may be composed of a variety of natural and/or
manufactured materials. The designer shou ld examine local comparable natural wetlands to determine what is appropriate {e.g., type of
attraetors, size, and dis1Tibution). Note the optimal percent cover given
as an example in EPW data sheets (Element 22b rationale). The
optimal percent cover wi II depend upon the target species md habitat
type. The following guidelines are offered for artificial structures,
based upon the reviewed literature and personal experience:
•

Do not make the planned wetland too complex because there is o
point at which the benefits may be lost. Avoid promoting potential
or existing imbalances in fish popul:~tions,
• Place attractors in areas where structure is insigniflC3llt or Ia<:king.
The number of installed fish attractors should not be too large nor
should they be placed in habitat where cover is already abundant
because excessive protection provided by the attrnctors could result
in the stunting of prey species.
• Place structures at depths not subject to oxygen depletion.
• Place structures on firm bottom to prevent sinking. Avoid areas
having soft and/or unstable substrate.
• Position and adequately anchor structures to prevent them from
being a hazard to navigation and/or other recreational activities. If
necessary, mark location of structures with signs or other markers
sucl1as buoys.
• Determine if proposed structure will cause excessive bank erosion
(e.g. weirs and deflectors). If so, consider alternative designs.
• If the structural stability is in question for given circumstances, use
a11 alternative design (e.g., use the three-!Toe instead of the single
fallen tree unit). Note that structures which may be stable in lentic
waters, may be inappropriate in !otic waters where they may be
dislodged or destroyed by currents.
• Place structures where they will not catch !raSh and create and
unwanted dams, panicularly in streams.

8-50

Fish

7194

Remarks

Factor
Vegetation

Many fish species not only congregate, but also spawn around
vegetation (refer to rationale for Element I Od and 22b). A decision on
optimal percent cover and vegetation species must be made on a caseby-case basis.

Dense brush

Brush (woody debris) structures are commonly used fish attractors
because the material is inexpensive and readily assembled into various
configurations. Several designs have been developed {e.g., Boussu
1954, Saunders ond Smith 1962, Vogele and Rainwater 1975, Prince
et al. 1977, Burgess and Bider 1980, Everhart and Youngs 198 J,
Schnick et al. 1982, Angermeier and Karr 1984, Brown 1986, Polovina
1991). Possible configurations include stacked brush frames, bundled
brush, anchored trees, log cribs, and block·brush. The simplest
structures consist of bundled brush or single trees (e.g., discarded
Chrishnas trees) weighted with ballast.
Recommendations include:
•
•

•
•

Determine if current velocities and other site conditions are
suitable to install and maintain a structure.
Use green oak or other green hardwoods for logs and brush.
Drywood is undesirable because it is too buoyant and requires
more ballast.
Provide sufficient ballast to maintain stability.
Install by constructing structure in the dry {a} on the selected
locations during drawdown, {b) on ice-covered water over selected
location, or {c} on a ramp over the water, then tow by boat to
selected location and lower.

Spacing, size, and orientation of debris may have a greater effect on
aquatic habitat than does volume of debris alone (Platts et al. 1987).
Benke et al. {1985) found that a Georgia stream snag represented a
relatively small habitat surface (4% of total habitat surface), but
supported 60% of total invertebrate biomass. Thus, a relatively small
amount of brush may be sufficient. Seek advice from a local fisheries
expen on adequate spacing, si:~:e, and orientation of brush structures.
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Fallea tru.s/logs

Shoreline allractors can be created by felling large trees into the water
(Ambrose et al. 1983a, Schnick et al. 1982). Recommendations
include:
•
•
•

Rod alboulder5

Fe ll, position, and weight trees with ballast during drawdown
periods or on the icc, if possible.
Trim and remove most of the tree top.
Leave tree anchored by its roots for stability.

La rge rocks (boulders) may be plaud in a stream or pond/lake to
provide additional cover for fish (e.g., US~'WS 1978, Ambrose et al.
1983a, O'ltri 1985, Starnes 1985). Location may be important.
Recommendations include:
•
•
•
•
•

Place large boulders with in areas with gravel bottoms to prevent
burial in finer materials
Use siz:es and spacing to be compatible with natura l conditions
Place so that flow is not blocked.
Use large irrClgularly shaped rocks since indentations provide
aquatic invertebrate habitat.
Place in locations which avoid deflecting the current toward
unprotected banks and causing erosion.

Alternatives to large boulders include the installation of instream
rectangular gabions with the long axis perpendicular to the stream
flow, submerged riprap, notched weirs. wing deflectors, and low rock
sills.
Stake beds

Stake beds are constructed by driving long wooden stakes or pipes to
fonn a rectangular bed {USFWS I 978). They have been found
successful in attracting crappie in some cases, but they are expensive
and difficult to build {USFWS 1978).

JuDk metal

Jun k cars and debris from demolition projects arc often used as fish
attractors, particularly in tidal systems (Grove et a l. 1991). The cars
should be stripped of upholstery and steam cleaned to remove
petroleum residues before they are installed in the desired location
(Pr ince et al. 1977). Disadvantages with using car bodies is that they
are expensive, d ifficult to handle, and deteriorate in three to five years
in saltwater (USFWS 1978). As an alternative, Grove eta!. ( 1991)
described more durable reef materials m ade of concrete and steel,
"polycon," and plastic.
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Boats a ad bargea

Old boats and barges are often used as attractors. Hu lls should be
cleaned and floatable materials removed before the boats are towed to
the appropriate location and sunk {Prince et a!. I 977).

Coac rete producu

Concrete culverts, cubes, and blocks can be used as attractors (e.g.,
D'l17i 1985, Seaman and Sprague l99lb, Bohnsack eta). 1991, Grove
et al. 1991).

Artificial submerged aquatics

Plastic strips have been used as arti ficial submerged aquatics {e.g.,
Brashears and Dartncll1967, USFWS 1978, Phillips 1990). Buoyant
plastic is cut into narrow strips, tied into clumps, and the tied end
placed in the sediment with a base weight.

Tire s!YuclUrcs

Tire structures are popular fish anractors because tires are inex.l)ensive,
last indefinitely, are easy to manipulate, and are readily assembled into
various configurations. One simple structure, typically used in small
ponds, consists of three small tires tied together in a triangle and
weighted with rocks so the structure will sink but remain upright.
Several designs have been developed (e.g., Prince et al. 1977, 1985;
USFWS 1978, Ambrose et al. 1983a). Recommendations noted in the
literature include the following:
•

•
•
•

Build a high profile structure as close to the surface as legally
permissible because it will concentrate fish more effet:tively than
smaller structures.
Slash or punch holes in the tires to perrnit trapped gases to escape.
String individual units with synthetic rope, wire, or cable to
improve stability.
Weight down structures with rock, concrete, or other ballast.

Invertebrate attractors

Some attractors are designed to provide habitat for shellfish including
musse ls (Mytilus spp.) and oysters (Cra.s.so.strea virginica) (e.g.,
Webber 1972, Mangos 1992).

Vitrified day pipe~

The attractor made o f vitrified clay pipes CIIJl be bundled with plastic
binding material to form a pyram id or irregular shape:. Several bundles
are usually arranged clustered in c lose proximil)'; solitary, short, or
large-diameter pipes may also be placed within the cluster (Wilbur
1978).
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IA:>w check dams

Low check dams are senerally used on small streams to deepen or
create pools. collect spawning gravels. or aerate th~ water. Several
designs for dam structures have been developed (e.g., Saunders and
Smith 1962, Burgess and Bider 1980, Schnick et al. 1982, Wesche
1985, Orth a nd White 1993). Low dams should be used on small
(1-9 m wide), high gradient (0.5-20% slope). headwater streams not
susceptible to eJtcessive flood flows (peaks from approximately
2.8-5.7 m>tsec) (Wesche 1985).

Current deflectors

Current deflect ors are in-stream structures installed at an angle to the
flow which extend only part of the way across the channel. They are
generally designed to direct and concentrate stream flows to improve
fish habitllts and reduce bank erosio n. Designs are available in the
literature (e.g., Saunders and Smith 1962, USFWS 1978, Wesche
1985). Current deflectors CIID be used successfully on streams of
various size.
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PROJECT TITLE: -~I(,!!J~!l.!.
if>L.:'f'L"f(C,I<.I.~l..!:l5:.i.",(~-----FISH (Tidal)
DATA SHEETS

Function weighting area (AREA)= That portion of the assessment area which, based upon water regime. has the
capacity to support tidal fish (e.g., tidaUy influenced areas up to line of spring high tides).

SElECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ElEMENT

For un in
FCI model

For ust in
Table A.2 ooly

SELECTED SCORES FOR
ElEMENTS

DIFFERENCE
IN SCORES
(Planned - WAA)

WAA

Planoed
Wetland

If both scores
are NA record NA

Suii•I>Hil¥ tor tklal IW> (elef1Winl24):
2• . Obstruction to on~site fish p.as.age
(obslruclion can

a.
b.

c.

~

Assume NA ~ 1.0

[FT, FS, FPJ'

on- or oH•slle)

No barrio<(s) prosont.
8a-rrief($) present, but conditions modified
10 porrM lith pauage (e.g .. fish ladder,
installahon of culvert& In mosquito control
impoufldments to re-establish tidal
exchange and fish pusag&).
Barrter(s) present and uGI!ud

NA
NA

t4J

~.~

NA

Site isolated. but utitlzec by li$h (e.9-,

NA

for

tfl,..,

tVIf
(o/

tVIf

{4)

managome~lpt~ s .

d.

pond).

••

COI>CiltloO{• JpreMM which cu~aH fish
passage (e.g .• impingemerat on industrial
inta~es) or interfere with migratory cyelas
(e.g., semi-impoundment control structures

f.

Condition(&) prea.nt Wl\lel'l Imposes

sue~ as~Wirs,

0.5

uoders1o1ed culveR).
0.1

absolute p~y•ical (o.g., lmpouo<lmanclor
mosquito conltol, tide gate, dam. wo:Jerfall.
lhennar plume), chemlul (eXln!me in pH).
or behavioool barrtera to fish pa..age. Fiah
•ee• •• to the atte • nd au rvlval lll siR fs
ptecluclecl.

_.................--··----·-·-·-·-·-··--·-·--..--------·-----··-·--·--·-· "'· ------·-·-·- ____ . _______________..
., .,,

If score for olemonl24 • 0.1, tho• I !>ere ia no potential for pro•iding tt>o tidal fish functioo; lherofore, tho Fish (Tidal) f'CI i$ nol
applicable (NA}. Continue if scores • NA or 0.5.

................................................................................... -.......................................................................................................................................................................

Oenot.. fun~nC•J to wlllcll•lemeot applies: SB • Shore6M Bank Erosion Control: SS ~ Sedlmol'lt SIAII>iriZatlon; WQ • Wator
Ou•lity; Wl = Wilcllde; FT • Flsn (Tidal); I'S • Fioh (St,.,m!River); FP • Fish (Pondlloke); ond UH • Uniquo.ne•s!Horltage
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SELECTIOII
OF SCORES
FOR El.fMEIIT
CONOITlONS

ELEMENT

SELECTED SCORES FOR
ElEMENTS

WAA

P laMed
WeDand

DIFFEREIICE
IN SCOReS
(PianMd- 'NAI><J

wbotn soores
are NA record NA

Disturbanc. f11Cl0tlt (918tMnl$ lb, • •· 4<1, 71), and 24):
1.

ea ~k choracteristic6
1b.

Shorenne bonk stobijlty

No shoreline on-she.
••
b. Shoreline bank erosion i& minfmal
(e.g .. > 75% bank surface prote<:ted by
veg..talion, bovldt<Vrubblei~Jravel, or
other materials).
c. Shoreline bank oroslon Is rnoclente.
d. Shoreline bank erosion is subitalltial
(e.g .. < 25% ban~ svrfoce protected).
4.

[FT. FS, FP)

Assume NA • 1.0

NA
NA

0.5

A'A

(+)

0.5
0.1

OishJrtlance
4o,

DisMbance at d e
(Se<imont StabWadon)

(SB, SS, FT,
FS, FPJ

As"""" NA = 1.0

(Do not include observallons of dobris)
No or minimal disturbanu.
••
periodic disturbane.
b. Poler.tial
ftJr

present. buC pre~nllttve action teket\
(e.g ., i nstalation ol oxclosu"' ~-•
to1 hel't\ivore5 and!O( human
c!l 5tu ltla~) .OR· if recently c!isJUrbed.
soils sufficienUy Jhlbitlzed with mu1eh,
seeding, or planting.
c. Moc!erate disturb• nco (e.g..
diSturbance of sedirMnt5 only in
portion olsiat; infrequent grazing by
waleffowt).
d . Evidence o-f &Liba:tantial periodic
disturbance which make$ sut>strate
ur.atabfe (e.g.• muskrat eatouts,
overgrazing by waLerfowl. cattle
grazing and hamp•ing, nutris activity,
human activity sue~ •• t,e u-se of off.
read vehicles: wetlond tilled, filled,
lo9~e<1 . clear-a~t e< ovcev- ond not
O!abililed by sooding or plooting).
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SELECTION
OFSCO~S

ELEMENT

4d.

FOR ELEMENT
CONOinONS

Cisturbaneo~ of chann&VOIMin water bottom
(Open water ~water of any depth wkh no
etMrgent vegetation)

a. Channelfopen water absent.
b. No or minimal reeent disturbance.
c. Channe~open water disturbed in tl>e
p&&t (e.g., dredged, chtnnelized), but
hU befjun to recover some of the
natural channel/open water and
shoreline characteristiC$ (e.g .• mrum to
near original depths; ilnd re-establish~

WM

Plann~

Wetland

DIFFERENCE
IN SCORES
(Planned • WAAI
If both ooor••
are NA r&oord NA

Assuma NA•1.0

[FT,FS, FP]

NA
NA
0.5

,41,4
(a)

ment ot aquatic a"d !.l'toreJine
vegetation. faiJen tree$, woody debris,
and rocks}.
d. Channall'open water recently disturbed
{e.g .• filled, confined to cutvert, or
dredged in past year] .OR·
subsbntially attered to prevent

SELECTED SCORES FOR
ELEMENTS

tM
(a)

AlA

0.1

recovery of natural charaeteri$tles
(e.SJ., cement cllannel).

7.

Hydrop&riod

7b.

Assume NA a tO

[F1]

Mo$1 permanent hydropsriod
N&tural ~dal hydropariad ·OR· if the
area ~s impounded. provisions have
been m&da (e.g., culverts installed) so
that hy~roperiod mimics natural
hydropenod.
b. Hydrop&riod usually followS natural
Mal hydroperiod (e.g., hydroperiod
periOOie~lly aiW~ to manage lor
mosquito eontrol).
e. Hydroperlod does nat or rarely foiiOINS
natural tidal hydroperiod.
~-

NA

AlA

,41,4

,41,4

0.5

0.1

24. Obstruelion to on·site fish pe~Gage
(Eisman! already answered ~bove.)

..............................................................................................................-................................. ............................... _, ............................ .........................................
Doscription of svsilsbll> foodleov•r (o!Bments 7c,

9c,

10d. 101. 21b. snd 22b):
1.

Hydroperiod
7c.

ll'Tl

Spa6ally dominant hydroperlod

a. Regulatly nood~ (e.g .. low marsh).
1>. Both Irregularly flooded and regul&rly
floodsd vegetated cooom!Mnt (i.e.,
high and lew marsh approximately
equal proportions).
c. IN'8gularly flooded (e.g .• high mar$h).
d. O.Opwater(o.g., >2m'" low tide).

1.0
0.5

1.0

().5

(-)

0.2
0.1
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMEWS

DIFFERENCE
IN SCORES
~nned-WAA)

WAA

Planned
WeUan<l

~bolh ICOr81

are NA .."'"" NA

9.

Subolralo
9c.

Subotrate suitability fW fi1h

[fTJ

••

> 75% mud.
b. 25 • 75%mud.
c. < 25% mud: oompoood prodomlnanlly
of hard material (e.g., und, rod<.
shell).
Cl. All Nlrd material (e.g.. n>ck, sheiQ.

1.0
0.5

0.2
f,P

M

(-)

0. 1

10. Vogotation dlatacterii tic:l llurlni Qrowlng
s• a.son (Nole definrtion of lower snont zone In
Figuro A.2)

10d. Pet(:enl plant (bual) cover oocclu<llng
IO'NCr shore zoM. (Co111ld• r only those
p.ttto of vegetation which lulve contact with

If one NA. ._n:l
both scores .

[Fll

water llow. See Figura A.3.)
Asaessmen.l atea Is •11
•• z:one.

NA

b. > 75%.

1.0

c. ~ · • 75%.

0. 7

25· 50%.
<25%.

0 .3
0 .1

.
d.

tot.

~r $hore

Pe~oent cover of rooted vasou11r aquatic
beds In lower sho,.., zona.
(SH Figure A.2.)

1.0

f,()

If ono NA, record

IFTJ

a. No r-ower t.hore zone.

NA

b. Cove r > 75%.
c. Covor 51 • 75%.
d. Cover 25. 50%.
Cover<25%.

1.0

()

bottl scores.

0./

0./

0

M

1.0

(+)

0 .7

0.3

...

0.1

2t. Shapo of o<19e
2 11>.

V<~g~le<f

wellan<llw<llet

o~e

(e.g.. shape

(FT, FS, FPJ

of ticlal cteek or dlannoQ
(Stt Figure A.10.)
Irregular.
••
b. Rogular, smooth.
c. Edge ab$e.nt or minimaf (i.e., n-o
cluiMel l ~ otu<ly wei!Jind aru}

HO

1.0
0.5
0. 1
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) I+-- LOWER SHORE ZONE

<E--UPPER SHORE ZONE

I
BANK~~

SHORELINE

I.,.........I.OWeR LIMIT FOR EMERGENTS

Can bv upland
or walland

TREES, SHRUBS,
OR HERBACEOUS

TREES, SHRUBS,
OR EMERGENTS

Shoreline Bank:

Stoep ascending •top& of land olofly height roiled above tile odjo<ent sho"' Ill at ca"
experienee undetCUttlng ~ ~ ii in conlaet witll water.

Snore:

Vegetated or non-vegetated oubstratolocated enannetward of the bank.

Uppor Sho"' Zone:

Vegetated or no~-vegetoted portion of tile shore located between the bank and lila
POten~allower lim~ ot emergent or woody Veg$lation u dictated by wator dopth or lido

level.
Lower Shore :Zon~:

Vegelated or non-vegetated portion of lila sho"' located enannetward of the POten~al
lower limit of emergent or woody vegetation.

Enliro W.tlond:

lncludas walland areas landwa111 111 lhe bank. ttoe bank, the upp&r shore zone, and the
tower shore zone.

A

BANI(

EMERGENT UMIT

B

BANK

EMERGENT UMIT

. I

UPI..&ND

UPLAND

C

UPlAND

1UPPSR SHORE'

LOWER SHORE

I

ENTlRE WETL.&NO

%COVER

LOWER SHORE

UPLAND

1

UPPER SHORe

LOWER SHORE

FigureA.2.
Oafinilions of sl"loreline bank, $hore, upper shore zone, lower shore zone, and entire wetland (element 10)
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VIEW FROM LEVEL OF
AVERAGE HIGH WATER

--

MEAN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 10a, 10b, or 10d)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 10c)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

Figure A.3.
Percent plant cover (elements 10a, 10b, 10c, and 1Od)
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Fish (Tidal)

EDGE

Up!and!WeUand Boundary

Regular

Irregular

We!land/Wattf Bovndary

Absens

Abser>t

Upland!Welland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

UplandtWetland Soundal)'

Regular

Regular

Wetland/Water Boundary

Regular

!~regular

Upland/Wetland Soundal)'

Regurar

Regular

Welland/Water Boundary

Regular

Irregular

ruB • Upland
KEY:
-

-

-

•

Upland/Wetland Edge

•

Wetland/Water Edge

~

• Wetland

D • Open Waltr

Flgure A.10.
E~amples of regular and irregular boundaries at the upland/W@tland and wetland/Water edges (element 21)

Evaluation for Planned Wetlands

SELECllON
OF SCORES
FOR ELEMENT
CONDITIONS

El.EMENT

SElECTED SCORES FOR
ELENEHTS

WAA

Pla!\Md
Wetland

DIFFERENCE
IN SCORES
(Piann.d- WAA)
II bolll ocoreo
Jre NA reoof(f NA

22 . Fish and wOdllfe allractors

;

ASJumoNA =0

[FT. FS, FP)

22b. AvaUable fish covor/allr~ors

Abundance of coYer, other than live
~elaUon (e.g., snago, 4e!\te bMh.
folten tree/log•. rod<s/boulde,., or artifici•l
ollrllcton<), ae<:essibte to fish anytirM of

~·
Eotlmete potential eover for this h•bitat
~ in ~""'

(e.g., 15%}:

I~

Net<> . - . . , . relslfl<e to 1l>lS O()llmum.

••

1.0
0.6
0 .1

Abundant

b. Moderale cover.

o. No cover or spa,e.
4. Exoeuive (e.g.. 90% debris and

f.IJ

0.1

(- )

0.1

90rbage).
If present, chock typo of altractoro and

estimate percent eover. In some eases It
may be best to count and record number
of attractors.

Attraetor

OenS6 brush
Fallotn oreeellog$
Roc:l<s.t>oulde,.

Miflcbt
Slake bedo
Junk mOlal (e.g., ctrS)

Bo• ls. ba1ge$
Concrete productt
Artlnel•l seaweed

TJre atructu~s
Shellfish aHillcW
Bl\lth piles
VItrified day pipe
low check dam
Other.

WAA
.L_
.L_

----

--------

---

Planned
Wetland

----

----------

-

....................................................................................................................................... ,... _......................._,_.,, ...................._......... .............-...........................
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Fiah (Tidal)
SELECTION
OF SCOIIES
FOR ElEMENT
CONDJnONS

ELEMI:NT

SELECTED SCORES FOR
ElEMENTS

DIFFERENCE

INSCORE$
(PiaMed • WAA)

WAA

Plt Mod
Wollond

H both oeoreo

•re NA. record NA

Factors cJ.$Cribint) w•tor qua~ty (elements lOb, 20<;
2Cd, ond 201):

20. Water quelity
20b. water quality rating$

If one INA. record
both scores.

(FT. FS, FPJ

Define &tote water quality ratings and
assign to folloWing C<ltegoriea:
High:
(e.g., Ct.ss A; no or minimol pollution)

Modera1e:

(e .g., Cl..$ B $l'ld C ~ madera~ po!Mion)
Low:
(e.g.. Closs 0; severe pollution)

Water quality rating for waterway:

JnforrnatiOtl not available.
••
b. High.

INA

c.

0.5
0.1

Moderate.

•• Low.

1.0

1#11

1#11

1#11
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SELECTION
OF SCORES
FOREU1MENT
CONDITIONS

ElEMENT

20c. Evidence of nutrlenl, tadlment, or

SELECTED SCORES FOR
ELEMENTS

WM

P~noad

Wed""d

Jf boll! . ..~.
~cord NA

a,. NA

~ one INA, reeorn

IFT, FS, FPJ

both .......

contaminant sources (If more ihan one
aeore applicable, r~~cord ,....,., ooore).
lnlormatfon not available.
••
b. l ittle or no potential for nutrient,

INA
1.0

c. Evidence of or polential for onoderll!e

O.ft

oediment. or contaminant Input.

DIFFERENCE
IN SCORES
(Planned - WAA)

nutrient, sadim•nt. or c:onCa-mlltilnt

input.
Evidence of high nutrient concentration
in the --.~ndlwaterway (e.g.,
reament•lgal blooms) « known
SOOJ~O) ~ rnJbientt to the

d.

0.1

...aterway (e.g.• oewas;e

-..nc~~

••

outfaOs. mine t.rlings. landfills. oepUc
""''", octlve pasturelondo ond
croplands).
Ellidance of high Inorganic oedlment
Input {e.g., stormwater outfalfs:
Irrigation retum flows: dlr<>ct
ob..,rvaUon of oe<llrl*nt inputs. i.e..
sediment prumea of turbid water at
inlet: predominant aoits/sfopn

().I

0.1

(I)

(I)

0

0.1

crauified as erodJng or e1osion hare'd
by SCS).
EvKtence of presence ot contaminants
(e.g., Slunle<f plant growth. ••ce..ive
growth, and/or abncrmat motphology;
on shaen on m•rsn surface -ANOIOR·
known oource( •) contributing
co~teminaolt to tile weflan<fiWaterway
(e.o.. haui'Do<ls water •~••· oupilrfund
51tn. tandfills}.
9- Evidence of r:oodilions l<nown to stress
fish (e.g.. low DO. high turbic!ily,
e•tremes in temperature, thetma'
plume).

'·

20d. Ofssorved oxygen (00) crurtng suflVMr

a. Information nol available.
b. Usually > 5 mg/1.
c. Usually between 2 and 5 mgn.
d. Frequently < 2 mgll.
201, Ma)C'murn m~ummer tempe-rature wilt! in
pools or littotar areas
fnlllnnation 1\01
••
b. 68 - 90·

IYIIila~fe.

F (20-32·C~

c.

~1 •

$8• F (S • 20• C) -01190·104· F(32-~· C).
d. < 41· F .OR·> 104• F
(< 5• C-OR- > 40• C).
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0.1

0.1

[FT. FS. FPJ
INA
t .O
0.5
0. 1

f( Of\e INA. record
bot/1 aeores

IdA

IdA

[FT. FS, FP)

IdA
tf one INA, record
botll scores

INA
1.0

o.s
0.1

!#A

!#A

1#11

PROJECT TITL£:

Caloolallon at fiSH (Tl<lo~ fCI

SeiOciO~

t• l

EJem•m
COMP.o\RISON:

Soo«ls

NAJj_~

(2-11

Ot>eWclioniOiiall,._

= )

1..f- Iq ~wrt!

wf)A
USCON= O.I,STOP.

J(}

fY1 ARL..E

~ f Iq 11. d

y

~

c /{ E £ 1<. ""

.(•.g .. WAA/plannod W011Md)

T...,.isno~lot~li<Wiishhetllal

II scote ~ o.1 or N.._ v-.tn con1irme wilh rnodet.

--- ........ ~- -- - - -- -- ------ - --- - ----------- - --- - -- -- -- -- --o.
~0.1A (lbJ ShoffliOle t..Ak $1ol>;ll!y
IIA~ (<Ia) -atoileiSS)
~lo<tlemonls • o.:_'[_, }/A
with
seooreos
L.imiling
I{A,N'A <•dl Oisturbanot: in d\anne&fopen wat.r
.
.
Fect01s
!IA J{_A (7b)
avei'el~

!fA , ~A

/.O , b. S
/. 0 1D.S
f.C 1 /.0

12')

ObsvuctlOI'I to fi5h passage

(7cl

(9e)

Subll.... &1Jo'16101i!y "" ~sh
[

(10<11 PtftM (basal) """''

--

E~Uon 19
·

o .3o
I·c~3
·__
\.__
- - -Food/Cover

0.

- 4

av.ra"' for
lvaJiable SCOiet

FCI

0_:,}_~

(liM)

0.5 I f.{)

(21b) Shapeolwallon-r<dgo

;. () ..!.:!..

(2:2b)

Aw.i~ble lish covedattt.adors

A INA
IN'__
\...:.::!.

(20t>l

.
w..., qudly ..unos

~...!..}_

(20cl

Nuo~......oj;menO/coiMarNnanl 7 average "".,.......

tNA, Jfo/A

!2Cdl Dissolved OJIWO'I

_.,.,boOs

_d.......,

-=:::; •H&corea,.;loble,
J<Oonl oeo<e lo< WO
;""'"""'"'" nco avollobla. cono;nue. ~
E<r.llllon n :

1NA, !tVA (2IJl Mhimum ~let len\pet8tllle

witll av:.ilable 500rt&

=

o./

I

0.

I

water O~.&a!~y

7c [9c + (I·IC}(10d) • (Jc)(IOI) • 21b + 1120)

4

(WQ)

~,

• portion U AREA w!lk:h is

re~Mid by lower shora lOI"& in

IOOJ$""'rQol0.1
(•.Q.. O.t, 0.2.0.3. ... 1.0 )

...t

tf1! "· ;{ 0
-flllh '---(l'ldaQ

.....

;

'::1

..a:

.:::
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Fish (Non·tldal Stream/River }

PROJECT TITLE:

---"-'
R~=::;<-<£,.,;...,.
=----------FISH (NGn-tidlll StrNmiRiver)
DATA SHEETS

Function weighting area (AREA) = That portion of the assessmenl area which, based upon water regime, has the
capacity to support nor.-tidal stream/river fish. The period of inundation can vary lhroughout the site. Suitable
wetland water regimes include permanently flooded, intermittently exposed, semipermanently flooded and
seasonally flooded. Unsuitable water regimes may include saturated or intermittently llooded.

SELECTION
OF SCORES
FOR El.EMENT
CONDITIONS

ELEMENT

For use in
FCi mo<let

For use ill
Table A.2 only

SEl ECTED SCORES FOR
ELEMENTS

DIFFt:RENCE
IN SCOFIES
(PII Med • WAA)

WAA

PIWeiland

II bolh scores

ore NA. re<:on! NA

Svirai>IH/y tor "on-/ida/ stresmlriver fish (element 24):
24.

ODstruc.tion to onrsfte fish passage

Assume NA .-: 1.0

[FT. FS. FP]'

(Obtlructlon can be on· or oll·aHe)

••
b.

NA

No barrier(s) present
B errler(s) present. but condit;ons modified
to pennH fish passage {e.g., fish ladder,
rnstallation of culverts in mosqutto control

NA

lmpoundmeniS ro re-establjst\ tidal

exchange an<l ftsh pusaga).

e

Ba~Yier{s)

ptesent and utilized ft>r r.s~
pradice.s.

NA

#IF
(a)

mJ~nageme11t

d.

SHe isolated. but uliized by fis~ (o.g.,

NA

pond).

••
I.

Condition(s) prooenl wl>ielt curtaI fish
passage (e.g.. ~ on l nOuSIJitl
lnta~es) or intelfere with miQta!OIY eyd es

#IF
(a)

tVtf

0.5

(e.g .• semi·impoundmenf conl.rol s-tructures
sucl\ as we;rs, unde"-ized cutve rl).
Condition(s) presenl which imposes

0.1

absolute p~)'Sil:at (e.g .. impoundment for

mosqui'to oontro1. tide gate, darn, waterfall.
thennal plume). chemicat (extreme in pH),
or behavioral baniars 1o fish passage. Fi•h
aceea&to tM a:Ue 1nd a:uMveJ at •tte i•

precluded.

..................................................................... _.....................................-.................................... __ ..,_... ...._,_, ........ ........................................................................
,

NOTE: II acore lot element 24 • 0.1. then thoro io no potentll l tor ptoviding the noMidal fish function: lllerelore. tile FI SH (Non-ti<lal
StreomiRiv or) FCII$ not a13t>lieable {NA). Con tinlltl Wscores • NA or 0.5.

-

............... ...........................-..-··-···-·"'"'"'_.........................................-...

__

- .....,.,

............................................-............

-~···-~

.. .....................................

,_ ,

Otno1ea turtction{s) to wh-ic:: to. ele-ment applittS: SS • Shore nne Bank Erosion Control: SS .. S1diment St.abitiu tlon: WO • Water
Ouolfty: Wl: Wildlile ; FT • Fish (Tid,.l); FS s Fish (Stream/River): f P: Fish {PonCIII.ake): and UH • Unlquonus/Heritage
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SE~ECTION

SELECTED SCORES FOR
E~EMEmS

OF SCORES

ELEMENT

FORE~EMENT

CONDITIONS

WAA

Planned

Wetland

DIFFERENCE
IN SCORES
(Planned - WAA)

tf bo1h scores
are I'UI rocord NA

Dislur1m>«l lectors (elem&nts 1b, 411, 4d, 16c, and 24):

1.

Bank cllaraderisliC$
1b.

Shoreline bank $lability

••b.
c.

No shoreline on-site.

""'

Shoreline bank erosion Is minimal
(e.g., > 75% bank surface pt¢1~ by
veg&lation, bouldorslrubb4elgravel, or
other materials).

NA

Shoreline bank erosion is modera.te.

o.s

d. Shoreline bank t~osion is substanUal
(e.g., < 25% bank surf~Qe protected).
4.

[FT, FS.FPl

AstuMeNA; 1.0

Alii

Alii

(J)

(J)

All!

0.1

Disturbance

4a.

Olsturoance at one
(Sediment Stabili<~~tlon)

[SB, SS, FT,
FS, FPl

A&&"Me Nl\ • 1.0

(Do not include observations Df debris}

••

No or minima~ dfsturbanoe.

b. Potential for periodic di&lurbanoe

NA
NA

present, but preventative action laken

(e.g., installaUon of enc:tosuro fenc.&
for herbivores and/or human

c.

dislu!Oance) ..OR· ilroe&ntly disturbed,
soils tuffiei&n!lv ttabHized w~h mulcl1,
..edin9, or planting.
Moderate di$turbanoe (e.g .•
C!lsturbanoe of sediment$ only in
portion of site: inf~uent grazing by
waterfowl).

d. Evidenee of subs.tanlial ~riodie
d'i~tufbance whicll

~nstab~

makes substrate

(e.g., muskrar eatauts,

overgrazing by waterfow,, cattle
graDng and trampSing, nubia adNity,
human ac:tiYity such as th• use of off·
road vehicles: watland tilled. filled,
logged, dear·cul or excavated and not
stabilized bv saedin9 or plantillQ}.
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0.5

0.1

AlA

Afl'f

(4)

(JJ

A/If
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Fieh (Non-tld11l Streilm/River )

SELECTlOH
OF SCORES
FOR ElEMENT
CONDITIONS

ELEMENT

Ad

Disturbance of channelfopen wafer bottom
(Open '""ter = water of any doptl> with no
emergent vegetation)

••

Chonne~open water oboont.
b. No or m!nimat recent disturbance.
c. ChanneVopen watar disturbed in the
past (e.g., dl'e<lged. channelized), but
has beg~n to recover soma of the
natural dlanneflooen wetsr and
shoreline cttaradaristia. (e.g ., 1'41tum to
"""' original depths; and re·
e.stabllollmem of ;q~atic and shordrte

SElECTED SCORES FOR

ELEMENTS

DIFFERENCE

IN SCORES
(P1aMed • WAA)

WAA

Planned
WeUand

1"- FS. FP)

tf both scores
are NA record NA

Assume NA = 1.0

NA

NA
0.5

11111
(J)

11111
(JJ

11111

vagatation, lallen ' -·woody debris,

and rod<s).

d. Ch• M oVopon water ,_,Uy c!iolurt>od
(e .g.• filled, confinod 10 cutw~t. or
dredged ill p0$1 year) -DR·
aobstantially altered to pre-.-ent

0.1

recovery of natural characttrisllcs
(e.g .. cement channel).

16. Slu

16c. Fish habitat site

Assume NA = 1.0

(FS, FPJ

Ooeo the aosessment AREA have a very
low fishery hab-at value because of ( 1) ~·
smatt $iza an<f $Urrounding lands.<:ape C
•.g.,
< 0.1 ac:re and bordered b1j urb~n davelopment) or (2) be<all$e it;. epllomeraL

••

NA

No .
b . Ye$.

0.1

If yos, erplain:

#If

#If

#tf

24. Obstructio-n to on·Ue fish passage
(Element alread~ answered abov~.)

................................................................................................................................................., ............................... ............................... ,.........................................
De!X:$110n oiiiYBilobJo lbod-txwer (....,_ !Om, fOo, 211>, 22b, 251, w 20):
10, Vegetation characterl&ttu dutiiiiJ 9'-'"11

aeason

If one NA., tecord

IFS,FF'i

1Om. Veget•tive ovem•ng

botn a.cores.

(within 30 em (1ft) of water •ur1ace)

Estlm1te optimum %ove:hang for tni•
nabh1 typa in region {e.g,, >SO%):

=.

Note ebvndanee relative to this optimum
b . Abundant (e.g., > 1 ft. 011 50% ol

NA
1.0

c. Modorate (e.~.> 1 ft. on ~0 • 45% ol

0.5

a. No s"horerine on-slte.

0.1

.,.,line).

f .O

f+J

shoreline).

d. Spa,.. (e.g.,> f lt. onlooslhon 20%

0.1

of shoreline).
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EDGE

UplandJWeUand Boundary

Regular

Irregular

WellandJWaler Boundary

Absent

Absent

Upland/Wetland Bounda'Y

Regular

Irregular

WeUandJWater Boundary

Abilent

Absent

Upland/Wetland Sounda'Y

Regular

Re~ular

WeUandJWater Boundary

Regular

Irregular

Up!andJWoHJand Boundary

ReQ\IIBr

Regular

Wellanct-Water Boundary

Regular

Irregular

ffiill
KEY:
-

-

-

•

Upland/Wetland Edge

~

Wetland/Water Edge

r~gure A. 10.

~ Uptaoo

~.Wetland

D . Open Water

Examples of regUlar and irregular bounoanes at the upland/Wetland and we~andiWater edges {element 21)
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Fish (Non·tldal Stream/River)

SELECnON
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

tOo. Aboveground plant biomass in wetland.
exeludlnglower shore zone

a. Almoot all potential aboveground plant
biomass at presenl stage of ct~op-

SELECTED SCORES FOR
ELEMENTS
WAA

PlanMd
W~lanct

DIFFERENCE
IN SCORES
(Planned - WAA)

It both !I<:Onts
ate NA record NA

[FS, FP]
1.0

msnt remains. Plartt oover ls close to

tllat wllich would occur nal>Jrally
without di.sturbanee-. rf bare areas exiat
(e.g .. badrocl<),thay are not a resuft of
los$ of vegetation from land use$.
b. Plant biomass 50 - 75% of potontial
duato disturi>anee (e.g., gMtin~).
c. Plant biomass 25- 50%.
d. Plant biomass< 25(e.g .. only root
~ystem and part of otems remain).

1.0

1.0

0

0.5

1.0

(+)

(),J

1,()

(+)

0.7
0.3
0.1

21. Shape of edge
21b. Vegetated wellandlwoler edge (e.g., ohapo
of tidal cree~ or channel)
(See Fig"re A. 10).

·a.

Irregular.

b. Regular. smooth.

c.

Edge absent or minimal (i.e., no
channel in study walland ar~a).

tFT.FS,FPJ

1.0
0.5
0.1

22. Fish and wildlife alltactors

221>. Available fish co,erlattracto~

(FT.FS, FP[

At>undMoo or cover (e.sr.. v~etation,
denoe brush, falten tree/logs,
rocJcslboulders. or art~ficial atuactors) in

lmoral

a••n. pools, and bacl<waters during

$Um~r.

E•timate poten~at covet for thi$ hab~at
rype in region (e.g., 25 • 7~%): ~$-1$%
Note abundance relative to thi~ optimum.
Wannwate:r fi$herias:

••b.

Optimal (e.g .. 25- 75%).
Near optimal (o.g., 15-25% or
75 ·90%).
c. Adequate (e.v .. 3- 15%) or ex08ssive
(e.g., 90- 100%).
d. No cove< or sparse (e.g., < 3%).

1.0
0.8
0.3

0.1

Trout slleam:

a. Optimal (e.g., 15 ·50%).

1.0

b. Moderate (e.g., 2- 15%).
c. excessive
>50%).
d. No eovat or $parse {e.g., < 2%).

0.5
0.1

<•·II··

0.1

(Eiem.,nt 22b ccmir>ues on psge 8-74.)
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SELECnON
OF SCORES
FOR ELEMENT
CONDinONS

ELEMENT

SELECTED SCORES FOR
ELEMEI'frS

WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned • WAAJ
If bolll &cores
are NA recotd NA

22b. Available ftoh coverlallracloro (CO<t1)

II pre•ent checl! ly~ of aruactoro and
est.i'nate percent covet. In .tome casas it
may be beet to ccunl and ...cc<d tile
111111>bor of attraclors.

A !tractor
Emergent Vitgetation
Submerged vegetation

Oense brush
FaJ!en trHs/logs
Rod<slboulders
Artificiat
Stake beds
Junk ma&al (e.g, urs)
Boa!$, barga•
Conetete pro<:Juctt
Artift~;ial seaweed

Tire sttuctures
Shelffish .attractor
Brutll piles
Vrlrified clay pipo
Low check dam
Other:

WAA

Plonned
Weiland

..L_

_L

----

----

-----------

----- ------

--

--

...L_
...L_

---

2S. Poollrilflo

25a. Percent poo-l are1 in stre tch of stteam

[FSI

If ono NA. reconl
bol.h scores.

(Note: may need to conclder treas olllside

of r.mall assessm•nt a1eas to detefTTline
percentage which is ~preientatWe ot
slteam.)

Trout stteam:
Estimal• "ccf • rea dutin9 late growing

se.a-.so.n, low-wat&r periods:
No stream 01>-Sl\e.
••
b.

Ap~XImately 50% (e.g., 35 • 55%).

c . Low (e.g.. 5 . :>5%) or hlgll (> 65%).
d. Sparse (e.g.. < 2%).

NA
1.0
0.5
0.1

Warmwater stretm:
Estima;te pool area during average
summer ftow:

No 'lr-eam on.site.
••
b

NA

c. Low (e.Q.. 20 • ·~~

0 .5

d. Spar•e (e.!J.. < 5%).

0. 1

Predomitl.ant (e.!J.. >50%) .

8-74

1.0

1.0

1.0

0

Fish (Non-ti dal Stream/River)
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SELECTION
OF SCORES
FOR ELEMENT

ELEMENT

CONDITIONS

26. Bank undefcut

••

c.
d.

ELEMENTS
WAA

NA
1.0

otFFEREHCE
IN SCORES
(Planned • WAA)

Planned
Weiland

(FS)

No shoreline on·site.
Bank undercut presem and providinQ
abundant cover tor fioh (e.g., undercut
predomlnaml)l > 15 em(> 6 inche&J).
Bank undercut p"'sent and providing
modera~ COlter.
Bani< \lt'lderc.Jt m;nimar or abser1t (e.g.,

b.

SELECTED SCORES FOR

II both scores

ore NA

record NA

If one NA, tecord
bothacor.e.

0.1

11.5

(+)

o.s
0.1

un4erwt predominantly< 15 an

___ __..____________________.._.......___________
[< 6

·-·-·-·_.

;,a,esj).

--------·

..,

·~·--·--

------

..

FIJC!OfS otrlldlr>g reprorWc#on (<>~•menta ~- 27o. end 27b):

Avarage current veJ~y ovel spawnin.g

25b.

[FSJ

If NA andloriNA,
nsoord both &core•.

areat d~rin9 spawning and embryo
developmanl

Trout st•eam:

••b

We.rmwater stream.
No st•eam on-site.

NA
NA

c.

lnfonnation not available.

INA
1.0
0.5

. d. 3() to 70 em/lee (12 to 28 in/lee).
e. 15 to 30 em/sec (6 lO 12 in/soc) -OR70 to 85 em/sec (28 t<> 34 lnl•ec),
f. < 15 em/sec ( < 6 in/sec) ·OR·

Alii

Alii

(..)

(.)

M

0.5

Alii

0.1

> 85 em/see (> 34 inloec).

27. Spa...-..ng habila1
27t. Spawning wbotrato. aocoaalblo during
sp.awnlng periods. So~CI de>min &~l
substrate.

a. Gravel/rubble.
Sand.
c. Bouldero, bedrocl<. or ftnes
(e.g., oiK. mud, doy).
d. Site 1'10\ Gco.&$1ble during apawniog.
b.

27 ~ .

S~wn!ng

•truetuns

(FS, FPJ

1.0
0.5
0.2
0.1

NA
NA

c. Presen4 (e.g .• gnvel or rock 1pawnii"Q

1.0

reef, 111spended

pgtfctms, "l"""'""'g box).

Auume NA • O

(FS,FPJ

Site not accessible during spawning .
••
b. Absent.
a~ aJtificial

()

Alii
(J)

#II
(J)

#11

II pra.,nt. describe:

..............................................................._................................................................................ ····-···..................... ··············-··············· .••..•...••.••..•..••..•.••...........,...
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SElECTION
OF SCORES
FOR ELEMENT
CONDinONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Weiland

DIFFERENCE
IN SCORES
(PiaM&d - WAA)

It both scores
are NA. reeor<l NA

FadorJ ,_soibing IOOI!et qwlity (elemonls 2Db, ~. 20¢ 20o, "201. 1Jnr1 20g}:

20. Water -lily

201>. Woter QUliJily ralingo

lf ono 1~ "'cord

(FT, FS, FP)

Define state watf'r qua~ty ~~ and assign

both &CO...$ .

to follovnng categoriH:
High:
(e.g .• Class A • no or minimal pollvt1on)

C.&s.4.

Moderate:

(1.9., Class 8 and C • moderate pollution)

Low:
(e.g .. Clas$ o • • ......, poluion}
Water qualiry raling for Witetway:

••b.

-

~nfonnation not available,

High.

INA
1.0

c. Mod~r.ate.
e. Low.

0.1

0.$

0.$

0

0.6

lOc. Evidence of nutrient. sediment. or
~ntaminenl ao1.1rce-s (If more than ooa
1nswer appt.;catlr., ttt(ltd ~est score).

a. ~not·voJ-.
b. Little or no pO!enliol for nu1rienL

(FT. FS, FPJ

If ooaiNA, record
bottl soores.

INA

1.0

sediment or conlaminanl lnpul.

Evidence or polantial for mocterale
•• nuffienl,
IR'diment, or oontamiflant input.

0.5

d. Evidence of higl\ n\lltlent ooncen1ration

0.1

Of

ir'l the werlandlwalerway (e.g .. recurrent
algal blooms) or t.nown aouroe(s)
col"lttit:luUng nutJients to the

weUandJwaterway (e.g., teiNJ.g.e C~~~t1all$,

•.
r.

mine tailings. landfill$, septic fields,
ecrive pashJ,elandsar'ld cropland$).
E~e- of high inorlltnlc sediment
input (o.g.. • - •••• cwlfaD<; tmgo6o<>
-.rn ftow7; d<ecl-lion ot
sedimen! inpuls. ie.. aedlmm plumes of

tur!>id wt>ter at inlet: predominant
soils./&lopes cltseified • • erodir-g or
erosion hazard by SCS).
Evidence of pre:Jenot of oontaminants
(e.g .• stuntad plant g~h. exceseive
growth. and/or abnOfTllal morphology; oil
sheen on moroh outface ·ANOIOR·
t<nown sourc:e(s) oonlributlng

0.1

0.1

conumlnan's 10 the wetland/Waterway
(e.g.. hAZardous water sites.. s.uperfutld
sitos. Ia ndfdls).

9 · Eviclenal ot condaians k""""' "' - · ·
fiSII (e.g......, OO, tjgh Ullidily.
~emes

plume).
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in temper• tw11. lhermil

0.1

0.5

0.6

0
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Fish (Non-tidal Stream/River)

SELECTION
OF SCORES
FOR ELEMENT
CONDmONS

ELEMENT

2Cd. Oi..olved Ol<)lgon (DO) during summer

SELECTED SCORES FOR
ELEMENTS

WM

Planned
Wetland

l.fl', FS. FPJ

DIFFERENCE
IN SCORES
(PiaM!Id - WAA)

If both •oore•
are NA racord NA

If one INA, rewrd
both scores.

Trout 6tret tn:
Information r-ot available.
••
b. Usually > 9 m!JII.

INA

c.

0.5
0.1

U&~~ally

between 5 and 9 mg/1.
d . Frequently < 5 mg/1.

1.0

Warmweter stream:

a. lnlonnalioo noJ avahblo.
b. U•ually > 5 mgn.
o. Usually -een 2 and 5 mg/1.
d. Froquontly < 2 mg/1.

20t. pH range

INA
1.0

ltflt1

!tflt1

ltflt1

0.5
().1
If 011e INA, record
both $<OreS.

(FS. FPJ

Troul straam:

Information not
••
b. 6.5 to 8.0.

c.

avei~able.

Between 5.5 and 6.5 -OR- 8.0 a"d Q.O.

d. , 5.5 ·OR·> 9.0.

INA
1.0

0.5
0.1

Warmwaler stream:

a. lnfonnation not Jvailable.
b. 6.5 to 8.5.
c. Be!Ween 5.() and 8. 5 ·OR· 8.5 and 9.5.
d . , 5.0-0R·, 9~

20f. Maximum mid·S-ummer temperafurto withtn

INA
1.0
0.5

ftflt1

ftflt1

ltflt1

0.1

If one INA., r•cord

I,FT. FS, FPJ

botll scores.

pools or linoral.aren

Trout stream:
lnfortnadon no1 avdable .
••
b. 54· 66' F (12 • 19" C).

c. 36 ·54' F (2 • 12 • C) -OR·
66 • 77• F (19 • 25' C).
d . < 36• F ·OR·> 77• F
(< 2' C ·OR·> 25' C).

IAA
1.0
0.5
0 .1

Wtt'1"nWWIter stream:

lr>forrnat;on
••
b. sa . ae· F 120 • 30· C).

notav•aa~lo .

59· 68' F (15 • 20• C) ·OR·
86 • 93• F (30 • :14' C).
d. < 59• F ·OR· > ~3· F
( < 15' C ·OR·> 34• C).
0.

INA

1.0
0.5

ltfiA

ltfiA

ltflt1

0.1
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

20g. Maximum monthly averog• tuJIMity during
aumrner
Information not available .
••
b. Low (e.g., c 80 JTU, oecc/li
Modarale (e. g .. approx. 150 JTU).

d . High (e.g .. 200 JTU, •occhi
depth =0 m).

8-78

ElEME..rTS

INA
1.0

0.5
0.1

DIFFERENCE
IN SCORES
(Pianne~- WAA)

WAA

Planned
WoUana

It both scorn
ate NA rtu:ord NA
Wone INA, record
both scores.

[FS. FPJ

deplll > 2 m).

c.

SElECTED SCORES FOR

1#11

/A/If

1#11

PROJECT TITlE:

-orFISH(I<,_I<,..__, FCl

s...e~e<~

1•1

Elcmont

t.JA A .

COMPARISON:

SoorM

1Z 0c KA 41 A y R tV E !<(

yzl.!!.'J,IfeJ "'f.etfqHJ.

AJA_, NA

!24l

.....,n"'""' = 0.1 , STOP. n.etelo ro paler<iol to< ll'O'I<fnQ -lolll>obilal
Obst:ruc&1on to fish paua,ge ~ nSO)te ~ 0. 1. lhlr'l contnue wlh model

1'1A 1 I(A

(lb)

Sllorolino benk otobillty

NA8

(4<1)

Dlstu- atsi\e(SSJ

t""l

_

(o.g..

.,..~

WAA/llllnned~lolldl

---------------------------------------------------.VA ,NA
IfA /1A
/(A ,N'A

(24)

ObslruCII"" 1<1 fiSil pamgo

(10m) V~-"""9

t. 0,/.0

(10o) Plant,.,.,.,. -

1

.o , t.o

0-1

,os

N A1 N A
ti .Sj O.S"

~Wrfa.HractoB

10

.so_t..!?.:_?.;).,

aver3ge •or elements • (!
wi1h .&val,.ble SCOles
fii:OOd!Cover

-

!211)

awrap br
wveilat>le scONs

Ban~ ul\dOIQJI

(2Sb) C..nent YOIOCity wilh;n I>O<lb

____.

#A 1N'A

12, ,

o-~,o.S"

(20bJ Water quBJty ratings:

o.£", o-5

(20c) Nutrier4tsldlm en~m~n~l'lt t ourc:es

INA 11KA

I2DciJ

tNA,J/11~

~)

tNA ,IIJA

(2Cg)

u. S'"o c.!>o

----

(211o) SpownlngaUbst<a,.

aweragt rot eietnents e: _ _\___

....., available_...

~

Spo>wW>got.......,. -

Dl-- -----~
pH

Tumd¢'1

•

_ _\___
F1th IHon.tlef..
81nomllllvtf)
fCI

,

iii'

::r

zc;::JP K&COre ~\la,labl&. recoKI $00(6 ftOf WO
- - - - . tf lob'm&tion no1 ewdable, oontln~ " " '

....- .-. ..., ........................-

o. 6<f

o. SO

\'250) ,. pool . . .

1/I~"INA Cl!Oel

t

UmQng

Factoro

:::::::::::--__

(211>) Sllapo o4 WO(IIIfl- edge

0.3 ,J.O

-""-

_ A/A ,IIA

\\4th ~aitlb1e xores -

c16<:) F;sh habflsulzo

o.J , t. o

o.i, 1-0

~

.,.....,._.....,..,

__

~

~
:I

0-~0

oso...\_ _

werago k)t elements s Mth aveilabl& £t;O~

Wl~~al!l~

h-.

a.
!!..

i
;;:·

"

.:!.
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Fish (Non-tidal Pond/Lake)

PROJECT TITLE: _ _.....!.!.f"m=iJ.::3:fC.i..h~-i!t.----------FISH (Non-tidal Pond/lake)
DATA SHEETS
Function weighting area (AREA) • That portion of the assessment area which, based upon water regime, has the capacity
to support non-tidal pondnake fish. The period of inundation can vary throughout the site. Suitable wetland water regimes
Include permanently flooded, intermillenUy exposed, semlpermanently flooded and $easonally Rooded. Unsullable water
regimes may include saturated or intermittently flooded.

SELECTION
OF SCORES

ELEMENT

Forut:e tn

For use in

FCimodel

Table A.2 onlv

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned • WAA)

FOR ELEMENT
CONDITIONS

WAA

Planned
Watland

N bot~ scores
NA teCOt<l NA

a~

Suitability lor non-tide/ pondllsk9 fish (efem&nls 24 and 2e):

24. Ob$ti'Uetion to on-site fish passage

Assume NA • 1.0

(.FT. FS, FPr

(obstruc1ion can be an- or off-site)

••b.
c.
d.
e.

f.

No barrieri•J present.
Bartier(s) present, but eandl~ons modlf"'d
to pennit fish pasu9e (e.9 .• fl•h lad\fer,
insfalfa1ion of cufverts in rn0$quito controt
impoundment$ to re-establfsh tidal
$Xcl>ange and fish passage).
Barrier{s) present and utilized tor fish
management prac:tioes.
Silo isolated, but utilized by fish (e.g.,
pond).
Condition is) present which wllarl fish
passage (e.g., impingement on lnd~sttial
intakes) or lntelfere w~h migratory eyeles
(e.g., s-emi-impoundment control structures
such: as weirs, undersized culvert).
Condition(s) present wtljch impose$
ab$olure physieaf (e.g .• impoundment for
mosquito control, tide ga~. dam, waterfall,
thermal plume). chemical (extreme in pH),
or behavioral bonier& to fi~h !)as-sage. Fl5h
access to the s~ and t;UNival at aile !$
preclud&cl,

NA
NA

NA

A'll

NA

(I)

#11
(I)

tM

0.5

O.t

IFP)

2&. Available refuge during drought and/or free••

Assume NA., 1.0

Is there an accessible water body wijh areas al
sufficient depth which will not dry up Uuring a
drought and/or 1reeze thll)IIIJhOut tho water
ool~mn.

"·b.

Yes.

NA

No.

0.1

A'A
Alii
t¥11
......................................................................................................................... _,, ..•.....,........... ............................... ..........................................................................
NOTE: If scora for element 24 and/or element 28; 0.1, tnen there is no potenti<ll for providi"1JIIle non-tidal fish function: therefore.
tho FISH (NoMidal Pond/Lake) FCI is not applicable (NA). Continue if scores • NA or 0.5.

Denotes function(s) to which element app!Mt&: SS • Shoreline Bank E•osion Conlfol; SS ~ S&dim$nl StabHization: WQ • WateF
Quality: Wl• Wildlife: FT • Fi•h (Tidal); FS • Fish (Stream/River): FP • Fith (Pond/lake); and UH • UniquentssiHorilage
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

E"LEMENT

Dl•turl>ance ~actors 1•'-menl• fb, 4f, 4d,
4.

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned • WAA)
If both KOrU
are NA record NA

1&;, 111><1 24}:

Oisturt>ance

lb.

Shoreine bonk stabn~y
No shoreline
••
b. ShDreline bank

on ~aite .

~roslon

It minimal
(< e.g .. >75% bank surfloe protedod
by vegetoilon, boulders/rubble/gravel,
or ott.er materials).
c. Shor•line bank &rosk>n is moderate.
d. ShoreJine bank erosion Is substantia'
(e.g., < 25% bonk • utface protectel:l).

4a . Oishubance ol srte
(Sediment-ation)

(FT,FS, FP)

Assume NA • 1.0

NA
NA

tflf
(b)

tft'1

tflf

(I)

0.5

0. 1
Assume NA ~ 1.0

(SB, SS, FT,
FS, FPJ

(Do not includo Ol>>eNollona ar debrio)

No or mjnimal disturbance.
••
b. Potential for petiodic dlalumanoe
ptesonc, l>ut prevemaUve action caken
C•·9·· inetatlation of enclosure lenees
for herbhtores aodlof human
disrvrtance) ·DR· Wrooently cristuroed.
•oils •ufflcienlly stabi.llzed wah muld\,
see<IO!g. "' planting.
c. Moclet1ote dlslllrllence (e.g ..
dis!ulbanoe of se<limt nta only in
portion of site: il"''h'squent grazing by
watolfowl),
d . Evidence of subttantfal perlodjc
dis.turWn~ wllioh makes substtare
unstable C•.g.. muMr• t e-atouts.
overgrazing by walerfowl. cattle

grazing and trampling, nutria activity,
human activity $uch ws the uae of off·
road vohlclea; weHand tilled, filled.
fogged. ctear~ut or e:rcavated and net
s- d by oeeding or planllng~

IHI2

NA
NA

0. ~

0.1

0.$

tflf
(.)

( ...)

7/94

Fish (Non-tidal Pond/L•ke )
SElECTED SCORES FOR
EI..£MENTS

SELEcnON
OF SCORES

El EMENT

FOR ELEMENT
CONDITIONS

4<1.

Disturbance of chonnevopen water botwn
(Open water : woter of any d8j>lh whh no

WAA

Pl1nnod
Weiland

(FT, FS. FP)

DIFFERENCE
IN SCORES
(Planned • WAA)

II both $00res
are NA reoord NA
Assume NA • I .0

Mlel\lOnt wge..,tion)

waler absent.
•• ChannoVopon
dislurbanoe.

NA

1:>. No Of minimal e:vldltnc:.e of recent

NA

dlotutbonco.
c. ChannoUopon Wi ler ctlotutbed in lhe
past (e.g., d<odgod, cl>annollre~). but
hat begun Co re-cover &orne of the
natural channeVopen water end
shoreti11e ct\araeterrslies (e.g., return to
near originaJ depth&: end re--establish·
ment of aquatic and snoreline
vegetolicJ1, fallon lre ~H, woody deblls,
and rocks).
d . Cl>aMeVopen Wiler reconlly oi~
(e.g., filled. confined to c:ulvort, or
<lted9ed in past year) ·DR·

o.s

All!

Ifill

(I)

(J)

All!

0.1

sub51antiatly anered to pre'ien(
recovery of na1ural characteri$tiC5

(e.g .. cemonl c1>1nnol).

111. Size
16c. Fish habital oize

(FS,FP)

Does d1<! ....,.smenl AREA hav o a very
lowtishel'f hlb~a! voklo b..:au . . of ( l ) ~
small size 1nd surrounding land5-c.;pe
(e.g .. < 0.1 aao ond bordered by or1>an
development) or (2) boeau.e it it
epllemeral.
a. No.
b. Yes.

Assume NA • 1.0

NA

AlA

o.1

All!

All!

II yes. oxploin:

24.

01>$1~\.~<:ijQn

1<> ~le filii pouoge

(E - already onoweml above.)
. . . . . ._ 000000 0. . 00 0 M o0 . .0oo0oOOo0000oo•+. .+-+.0++0+ . .0 . . . . . . . . . . . . . . . . ., , ,, , . ._ _. ' ' ' "

'"

'' -

' "

_ +_ +00 0 " 0 " 0 " 0 " " . . . • 0 000 " ' "000000. . 0

" ' '' ' "

' ' ' ' ' ' "' ' ' ' ' '' ' ' ' " ,_,

" ' . . . . . ... . .. . . . . . . . . . . ., ,. ., "

........................._..., .......-..
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SElECTION
OF SCORES
FORELaiENT
CONOITIONS

ELEMENT

Dsscnpfion of sviJIIIJblt foodlcovsr (olomtnts 10m. 100. 2fb, 10.

SElECTED SCORES FOR
ELEMENTS

WM

Plannod
We!laoo

DIFFERENCE
IN SCORES
(Plant\~ - WAA)
ff ~h ltof8S

ore1

record NA

221>):

Vegel.alion chlracterisllcs during growti!Q
HISOII

1Om. Vegetolive ovemang twiiMn 30 em t 1 ft) of
...·oter ourface)

If one NA, reeond
bolllscores.

{FS,FF'J

&elmore oplimum % o-;erhong for thi$
habii.C type in region (e.g.. > 75%): >~.
Note abundance relatiVe to fl1d optimum.

No st\orelir.t Ot'l-&ite.
••
b.
.. > 1 ft. on> 75% of
Abund~nt (~.~

NA

1.0

ahoreline).

c.

1 fl. on 25 - TS% of
ahoreline).
Spar.. or ab•ent (e.g.. > 1 ft. on

Moder~te C~.g.. >

"- tnan 25% o1

~lint).

le••

0,5

0.!

1.0

0.5

0.5

f+J

0.5
0.1

10o. Aboveground plant biomau In wetland.
excluding lower thore zone.
all potential aboveground plant
•• Almosl
blomau at pr•se.nt ttage of

0.1

[FS,FF')

1.0

development Femains. Plont CIW8l ia
dose to that which -.ld occur
naturaJiy without distUibance. If bate
1reas exist {e.g .. bedroCk). 1hay tue not
a r•sult of ron of vegetltion from l.anct

uses.
b. F'lanl biome.. 50 - 76~ of potential
due lo diSiurbance (e.g.. grazillg~

0.7

c. P13111 b1omau 25 - 50%.
d. Pl3rH bioma$S < 25 {e.g., onty roo-t

0.3

(+)

0.1

ayatern and part of s•m• remain).
21.

Sh•pe of edge
21b. V•getat.d -land/water edge (e.g .. t luope
0( tidal eteek "' cha,.,.O

(FT. FS. FP)

(SH Flgur9 .t..10).

a. IITOgular.
b. Regular, smooth.
c. Edge absent or minimal (1.&., no
cl>annel in study wetland area).
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1.0
0.5
0.1
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Fish (Non-tidal Pond/Lake)

EDGE

Upland/Wetland Boundaty

Regular

IITegUiar

Welland/Water Boundary

Absent

Absent

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Abseil!

Absent

Upland/Walland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

IITegular

Upland/Wetland Boundaty

Regular

Regular

WeUand/Water Boundary

Regular

Irregular

•

KEY:
-

-

-

Upland/Wetland Edge

.. WetlandiWater Edge

l\li?J '" Upland
~.Wetland

0 . Open Water

Figure A.10.

Examples ot regular and irregular bOUndaries at the uplancstwetland and wetlandlwaler edg4n (element 21)
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SEI.£CTION
OF SCORES
FORElfMENT
CONDITlONS

ELEMENT

SEI.£CTEO SCORES FOR
El£MENTS
WAA

Ptannecl
Weiland

0.3

0.8

OIFFERENC£
IN SCORES
(PI&nned - WM)

~~h ocores
. ,..
~r<INA

22. F:ioh and wifdl~• aftracton

22b. Available ffsh coverlaHradol$

[FT, FS, FP)

Abundono~> of cover (e.g., V090(800n.
donso brush. fallon tre.llogs,
rod<o.lboulders, or artlflelol attractors) in
littoral areu. pools, and backwalers during

summar.
Esllmata potential cover for lllis lub~a t
75~): 1H§}L
Note abandance ,.lative to rh-1• optimum.
type in region (e.g., 2$ -

Optimal (e.g., 2S - 76%).
••
b. Nearoptimal (e.g.. 1S - 25% or

1.0
0.8

(+)

75- 90%).

0.3

c. Adequate (e.g .• 3 - 15%) "' excessive
(a.g .• 90- 100%).
d. No covo< or sparse (e.g.. < 3%).

0.1

~ presen1, cheek type of aHractors and
estimate percetlt cover. In some eases it
may be best to count • nd mcord th•
number of euractcra.

Planned

Attraetor
Emergent vagetation
Submergecl vegetation
Oe11se brush
Fa \fen Cteesnogs
RO<Qibouldet$

M.:ftcial:
Sta~e beds

Junk metal (e.g., ears)
Boat&, barges
Concrete product&
Artificial ..aweed

Tite tfruc:tute.s
Shefll'roh allrac!nr
Bru •~

pile•

Viflified clay pip•
low eheek dam
other:

,

W lf,A

Wetl• nd

-"....L

.....L.

-- ----- --------- ---

.....L.
.....L.

--- ---

--- ---- ---

..................................................................................................................................
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SELECnON
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES

(Planned • WAA)

WAA

Planned
Wetland

r.o

1.0

(J)

(J)

ll~f~ -res
are N record NA

Factors affecting mproduction (elements 27a. 27b, and 27c):

27. Spawning ~ab~al
27a. Spawning SIJI>.strllle, aeeeuible during
tpawnlng periods. Select dcminant

[FS.FP)

substrate~

a. Gravel andlor pebbles.
b. Emergent and/or aquatie vegetation.

1.0
1.0

c. Sand· and/or fine sedlmellts (e.g., sl~.
mvd. clay).
d. Bedrock and/or boulders.
e. Sue not aoce>:lible during spawning.

o.s

27b. Spawning structures

••b.
e.

0.2
0.1

[FS.FPJ

Site not aoeesaib!e during spawning.

Awent.
Pt&$ent (e.g., gravel or rock spawning

()

NA
NA
1.0

Assume

#If
(J)

shoals, a"iflcial '"f, suspended
platfonn•. opawning box).

#A
(J)

NA~

0

#A

lf present describe:
27e.

Orawdo~Nn

of water during spawning and

As$uma NA • 1.0

lFPJ

embryo development [under nonnal
conditions)

••b.

No ot minimal drawdown.
Moderate drawdown causing some
loss of spawning haDit.at.
e. Drawdown suffic:ient to el(pose
SJ)awning suMbate thtJc causing

NA

0.5

0,5

#A

(+)

0.1

$Ub&1antialloss of s~awning hab~al.
Ex:amples of ""suitable dfawdown l&v&l$:
g~zzar4

shad

green sunfo$h
norlhem pike
blacl< bullhaad
longnose dace
largemout~ bass

>O.~ m (>1.6 It)
>1m (>3.3 II)
>1 m (>3.3 II)
>2m (>6.6 Ill
>3m (>9.8 II)
>7 m(>23 ttl

. . . ........................................................................................, .....,... ..........................................................-..............................
,_,
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SELECTION
OF SCORES
FOR ELEMENT
CONOinONS

ELEMENT

SELECTED SC~ES FOR
ELEMENTS
WAA

Planned

Wetland

DIFFERENCE
IN SCORES
(Planned • WAA)
II both scores
are NA. record NA

F•ctors dtlscri!Jing watwquality {eloments Zilb, 20c, 20d. 20e. 20f, and 20g):
20. Wafer quality
lOb.

W~!or quality rmngs

If one INA, reoord

(FT. FS, FPJ

baths~•·

Dehne slate wo..r quality rwtlngs and

auign to foJ5owing categorles:
High:
(e.g., Clus A = no or minimal pollution)
Moderate:
(e.g., Class B and C • mode111te po!MoOII)

'

low:
(e.g., Cf.ass 0 • s.evare pollution)
Water quality raling for waterway:

••b.

8-88

lnfonnation not avall.(lble.
High.

INA
1.0

c. Mod&rate.

o.s

d.

0. 1

Low.

1#11

lt¥11

$II

Fish (Non·tldal Pond/Lake)
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

20<:. Evidence of nulrieM, cedimen1, or
contaminant sourc:es (If more ltlan on&

SELECTED SCORES FOR
f lEMENTS
WM

Pl...nod
We\lend

OIFFE'RENCE
IN SCORES
(Pianne~ • WM)
11 belli aeons
I ll! NA. re<»rd NA

H one tNA, record

(FT. FS, FPI

bot~ &COreS.

sa>re applicable, recol<lloWHI soo~).
Information notavsaable.
••
b. Little or no poteMial for nulri. .l,
&l'diment, or contaminant input.
c. Evi~M>nce of or potenCial for moderate
nutrient, sedimenl, or conl3mtnalll
Input
d. fvidene>e of high nutrient concentration
in tne wetlandlwaletway (o.g.,
fecurrent algal blooms) or known
oource(s) ooncributing nulrients to the

-

orwty (e.g.,

INA

1.0
0.5

0.1

0.5

0.5

0

-•ge

oulf31fs, mine ttifin9s. landfill•. septic
._Ids, active paslureland& and
cro planO~J.

e . Evidence of hig~ ln.,ganic sediment
~(e.g. , siD<mwole< outlollo;
lrriglllion relllrn flows; <liraet
observ&t~n of sediment input~. I.e ..
sediment plumes of tur1;)id water el

0. 1

Jnret: predom;nanl soiJs/slopes
clltsified as eroding or erosion hazard
1>y SCS).

Evidence of presence of contaminants
(e.g., stunted plant growth. exoessive
qrowth, and/or abnormal morphology;
oli sheen on mars~ surfaC8 ANOIOR
l<nown source(s) ccntribtJling
CO!\tamfnants 10 the wetlar.IS/WaJerway
(e.g .• hazardous warer siles, s.upetfund
she•. landfills).
g. Evidence- of condilions known to stress
r.sh (e.g . tow 00, hiroh turbidity.
I.

0.1

....

0.\

extremes in tamperatwe, thermal
" '"me).

20<1. Dissolved oxygen (DO) during •ummer
l nlorma!ion not ovalab!a.
••
b . Uau• IIY > 5 mgli.

o. U•ually between 2 and 5 mgJI.
d.

Frequently< 2 mgiL

20e. pH range

If ono INA, reeord
both .score&.

[FT. FS, FPJ
!HA

1.0
0.5
O.t

0,5

0,5

If ono INA, r.eord
both I GOtel-.

(F$, FP )

a. Information not available.

INA

b. 6.5 to 8.5.
c. 8e"'"n 5.0 and 6.5 -QA. 8.5 and 9.5.
d. ' 5.0 -OR· > 9.5.

1.0
0.5
0.1

0

1.0

1.0

0
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SElECTION

SElECTED SCORES FOR

ElEMENTS

OFSC~S

REMENT

FOR ELEivi5NT
CONDITIONS

201. Maximum mid-summer temperature within

WM

IN SCORES
(Planned • WM)

Planned
Wetland

both scores.

fnformation not availabf.e.
D. 68 • so• F (20 • 30' C).
c. 59 • 68• F (15 · 20· C) -OR·
86 • 93· F (30 • 34• C).

INA
t.O

d. <59· F -OR· > 93• F
(< 15• C-OR·> 34• C).

0.1

20g. Maximum montNy average tJJJbidily during

0.5

M

lnfoonation nat available.

b . Low (e,g .• < 80 JTU, socchi
depth> 2m).
e. M oderate (e.lj.. apprax. 150 JTU).
d. High (e.g., 200 JTU. secchl
deplh = 0 m).
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0

(),6

(FS, FPJ

If one INA. r.axd

belli I COtes.

'"""""'
••

lf bot~JCOl\ll

Ire NA ro•.n<d NA

It one INA, reoor<l

JFT, FS, FPJ

poob or Ji11oral areas

••

DIFFERENCE

INA
1.0

0.5
0.1

II/A

II/A

11/tf

PROJECT TinE:

C.IC<Aolion ol FISH (NQ<l·Udall'ol>lll.okol FCI
Selecled
St»<n

Eloment

(f)

COMPARISON:

JJAl.!A

!24)

NA,N'A

(28)

~ 10""' ..........

NA
N A\ N A
/lfA, IIA
NA 111[A

Oiolult>anoe ···-· (SS)

! IGcl _ _ ,...
~clion

(241

to

average for ~ menls .. oS~A
_ _
_
limaing
tmh availebl6 5tt:Qs

,.

Fac!oo$

,...,.,....ge
-

--==~====
==::::::::;:;~ overage
lorotamenos
with evall3blt
scores

(10o) Plant biomass

O.!f 1 O. S

(21b) S hape d-ndiwl>loredge

.o.y_o,tJ.?o
F'0041CCJVef

o.57 c. '1JJ
aW1rt19& tor
ava.1abte sc:ore:s

!22bl " -" " ' -

/.0 1 1. 0

stA>so:•,...:~-============.,._

NA ,NA

(218) So>owning
(2?1>) Spo...,;ngsorud:,.

o.s- ~~

(Z7c) 0<11.0.....

/NA 1 tNA

1-

1

~

w.""

o.?S"

1. tJ

twtlra9£1 fof •ments = _~..____;
win) availab~ ecores
Rec>OC<M:IiOn

allly rallngo ...,..._. llst<>fOavolle.ble,«>tOo<IOOOfelorwct
-....... 1r intorrruUion ~ aVc~ilabkl. contln.Je.

qu

~

_

_ \_

Ath (Non<Cktll

PondiUI<ol
FCI

Q.S,o.S

(2Dd) DllsolWidO"Y\100

~

8\HirogetorelemeMs

.().OJ ~-63,

(20e) ....,
....

-----='=""'

wilh ov•ilabla """"

Walar
Quolily
(WOl

NoArianlle-olo>n-lsou~n:

,.."""""'_ter _..,_

'11

or

:r

(20<)

() .S \ O·S' (201)
I Af.A\ INA 120111 Tu~Woy

=

-

o.s-, o.s
I -~
0 I 0
_·

..t

-----tr sc:or&-.O.S,theneonflnuewit~mode1.

""""t>o""" In c:hannollopen .,...,,~

(4d)

7 0
'!.:...__~

--

(e.g .. WAA/plsnnettwenandt

--OIII>Icy

(40)

o. I , o.s- 1, 0<\1) v~geWWe~

o. .3 ,o.g

"!d /qnJ

----a...,.. ~o.llo< -elemenl. STOP. Th£1'11;. no o;denliallo< ~ ponc!Aake fisll hlot>bl.

... "'
...
fl«ugo during d<OUQ•~•'"'"

II A1 /o/A <•bl
0 . :> '

~-cu1ned

wAA

F f<AA/I< !.IN FAR. N1

-......,.

U>

z

0
:1

..
g
.....e:
~

Q.
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Chapter 9.

9.1

Definition

The Uniqueness/Heritage FCI indicates the presence
of characteristics that distinguish a wetland as
unique, rare, or valuable. Several of the elements
used in this function describe special designations
established by society to recognize the importance
of preserving or protecting particular resources (e.g.,
Wild and Scenic Rivers, Natural Landm~trks, cultural resources). The remaining elements identify
other reasons to give a wetland site special consideration (e.g., educational site).

9.2

Explanation of the Model

Eight elements are used to assess the Uniquene ss/Heritage function (Figure 9.1, p. 9-2). The
elements are relatively simple, with most containing
only two conditions, i.e, lhe characteristic is either
present or absent. A high score (e.g., 0.9 or 1.0) is
assigned when the characteristic is present, otherwise the element is considered not applicable (score
- NA). TI1e Uniqueness/Heritage FCJ is calculated
by averaging the scores for the elements which are
applicable to the particular wetland. In most projects, n wetland will not contain a unique characteristic, thus the FCI will not be applicable. If any of
the elements are applicable, then a Uniqueness/Heritage FCl ranging from 0.9 to 1.0 will be
produced. An FCI score indicates that one or more
wetland characteristics rnay require special consideration in the planned wetland. Under some circumst~ nces, a separate review process will be initiated
to meet other regulation requirements (e.g., Section
7 coordination for the Endangered Species Act).

9.3

Uniq ueness/Heritag e

Rationale and Assumptions

[ ELEMENT 29. ENDANGERED SPECIES

Directions: Determine whether the site is known to
be inhabited by threatened or endangered species (at
both the federal and stbte level) or if the site serYes
as critical habitat for these species. A second consideration, which is S«lted slightly less (0.9 vs. 1.0),
is whether the site is within the known range of
threatened or endangered species, and is suitbble
habitat for these species. If applicable, identify the
species and where it is listed (e.g., state threatened).

Rationale ahd assumptifJns: Endangered species
habitat is related to the wildlife function. However,
society has placed addjtional significance on endan·
gered and threatened species. The Endangered
Species Act of 1973 (1 6 U.S.C. Seetion 153 1 et
seq.) and legislation in many states attest to the
importance society bas placed on these organisms.

ELEMENT 30. RARE OR UNCOMMON
WETLANDS IN THE REGION

Directions: Detennine whether the wetland habitat
is rare or uncommon in the region. If applicable,
identify the wetland type and regional context.
Region can be defined by a multitude of parameters
including political and gwgraphic boundaries.
Rlltloturle tllld anumptions: Rare or uncommon

wetlands may be associated with certain functions
not performed by other wetlands in a given region.
Alternately, rare wetland types may perform the
same functions as more common wetlands in the
region. Rare wetland types may not be rare in other
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El.EMENT

(29) Endangered species

(30)

Rarity

(32) Historical or archaeological
significance

(33) Naturallandmark

(34)· Connected to Wild and Scenic R

(35) Park , aanctuary, etc.

(36) Scientific research site

Figure 9.1
Relationships of el~ments in the Uniquer>ess/Heritage FCI model
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Uniqueness/
Heritage

FCI

Uniquen~ss/Heritage
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parts of the country. They may be relict, or at the
extreme geographic range of a given plant community. Society tends to assign special sigoificanc.e to
rare habitat in a given region because of the habitat's
uniqueness for that region, regardless ofthe habitat's
functions.

I

ELEMENT 31. UNIQUE FEATURES

Diuctions: Determine whether the site contains
biological, geological, or other features that are
unique to the region. If applicable, identifY the
feature and regional context. Region does not have
to be defined consistently with Element 30. For
example, n given wetland type may be rare for a
county, whereas a geologic formation adjacent to
the wetland may be unique for the state or nation.
Regional context must be defined for each elemenl.
Rationale and assumptions: Society assigns
special significance to rare or unique features in the
landscape. The perceived benefits can range from
pure aesthetics to the ability of the feature to serve
as a tourist attraction.

ELEMENT 32. HISTORICAL OR
ARCHEOLOGICAL SIGNIFICANCE
Directions: Detennine whether the site contains
any properties listed on or eligible for inclusion on
the National Register of Historic Places. In some
instances a site may be designated as having archaeological or historic significance by a county, community, or other local entity. These situations should
be considered as well. If applicable, provide a brief
explanation.
Ratlt:male and tl$Sumptinns: The societal importance of archaeological and historic sites has been
codified at the federal level by the National Historic
Preservation Act of 1966 (I 6 U.S.C. Section 470 et
s~q. ). Many state, county, and local governments

also have si111 ilar or companion laws and regulations
to the federal act.

I

ELEMENT 33. NATURAL LANDMARKS

Directions: Detennine whether the site is listed on
the federal or a state natural landmarks list or is
eligible for inclusion. If applicable, identifY the
landmark and the list on which it appears.

Raiionale and assumptions: Natural landmarks are
considered important for many reasons including
aesthetics, historical relevance, and their appeal as
a tourist attraction. A federal list of National Landmarks and a list of sites eligible for inclusion have
been established by the U.S. Department of the
Interior under the authority of the Historic Sites Act
ofl935 (16 U.S.C. Section 461 et seq.), Many states
also have a list of State Natural Landmarks.

ELEMENT 34. HYDROLOGIC
CONNECTION WITH A WILD AND
SCENIC RIVER
Directions: Determine whether the site is connected to a federal or state designated Wild and
Scenic River. If applicable, identify the water body
and the list it appears on.
RaJionale and assumptions: The U.S. Congress
passed the Wild 811d Scenic Rivers Act (I 6 U .S.C.
Section 1278 et seq.) to preserve unimpacted rivers
or sections of rivers within the United States. Many
states also have similar designations for state water
bodies.

Evalu atio n for P lan ned Wetlands

ELEMENT 35. OWNED BY AN
ORGANIZED CONSERVATION GROUP
OR PUBLIC A GENCY FOR THE
PURPOSE OF PRESERVATION,
ECOLOGICAL ENHANCEMENT
OR RECREATION

Directions: Detennine whether the site is owned or
controlled by a public or private organization for the
purpose of preservation, ecological enhancement, or
low inrensity rec reation. If applicable, list the
group/agency and the use{s).

R ationale and arrumptiotrS: Many wetland areas
are owned or controlled by organized conservation
groups:or public agencies. These lands lite held for
many purposes including preservation, ecological
enhancement, and/or low intensicy recreation. Titese
areas arc held in the public trust because society
recognizes the special benefits derived from their
protection and!or uses.

ELEMENT 36. SCIENTIFIC RESEARCH
STUDY SITE

Dirtciivns: Determine wltether the site is used for
scientific research or study and/or is used for educational p,u rposes at the secondary or post secondwy
level. lf applicable, explain the use(s) and organization(s) that uses it.
Ration a/1 and assumptions: Society places a great
deal of emphasis on science education and research,
If the site is used as an educational resource, the
impact of removing or mod ifying (negative or
positive) that resou rce must be considered. In
addition, scientific inquiry into wetland functions is
crucial to understanding these habitats. Mlmy
studies are long-tenn . The impact of modifying or
removing the wetland from further use as a research
site is an imponant consideration.
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Example of Assessment of the
Uniqueness/Heritage Function
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Uniqueness/Heritage

PROJECT TITLE:

MRIEf/IJREftt"
UNIQUENESS/HERITAGE
DATA SHEETS

Function weighting area (AREA) " Entire wetland assessment area

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

b

c.
d.

Wetrand not withjn known range of 111y
thre1tened or endangered specie-s.
Wetland is I<Mwn 10 be inllabited by llvaat·
enid o< ~ed opecies..
Wetland is COI'I$idered critical habitat for
threatened or endangered &peeies.
Wetlal'ld ''within known ~'Jingo of tt~r9at-

For usa in

FCI Modal

Table A.2 onl•

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned· WAA)

WAA

(UH)"

29. Endangered species (st.tlo· or fodorally.liSted)

••

For use in

-

Plannod

lfbolhs-es
11ra NA record NA
Assume NA; o

NA
1.0

1.0

tVIf

#If

#If

0.9

•ned or endange•ed species; h.abltat tuit·
able tor t21e1e specits.
If answer b. c. 0< d &tlectod. then notlY.

Spectes nomo(a)

30. Siie contains or is part of • wetland which is consldered rare or uncommon In tha region.
(e.g., a wetland unliilce ott'leuJ in the area wJtn

(UHJ

AasumeNA:O

rupee; to size or •egetotion twa~
L

No.

NA

b.

Yes.

1.0

;t/,4

#If

tVIf

It yes. fill aut tho follOwing:
Wetland rype:
Regionlcontaxt:

Oeno'et tuncfion{s) to wtdch etement applies: SS • StloreJ;n• Bank Erosion Control; SS • Sediment Stabilization: WO = Wetet
Quality; WL • Wildll~: FT • Fish {Tida»: FS • Fiah (StteamiRr.er); FP • Fish (Pondll•ke); and UH a UniquenessJHe~ge
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SELECTION

OF SCORES

ElEMENT

FOR ELEMENT
CONDITIONS

31.

SElECTED SCORES FOR
ELEMENTS

Site has documented biological, geological. or

DIFFERENCE
IN SCORES
(Planned - WAA)

WAA

Planntd
Wetlarod

(IJH)

If both scores
are NA record NA
Assume NA • o

oUler feature which Is rare or unique in regfen.

..

b.

No.
Yu .
I( yea,

NA
1.0

!VII

!VII

#II

fill oullho following:

Featore:
Rogion/tonlext
32. Site oontl:ll'ls any properties that a,. ll5ted on or

(UH)

Assume NA• 0

are eligible for inclusion on the National Register
of Hiatofle Pric:es ·OR· contains any properties
includ~d In the state listing cf historical or e.rcheo·
logical

.aes.

••

b.

No.
YO$.

NA

#If

1.0

!VII

#II

Jf ye:t exprain:

33. Slle is lndlrdod on a m te 0< federal ill of nalurel
Ia ndmo 11<&.

••b. No
. ....

llJHJ
NA

AssumeNA; O

#If

1.0

#II

#II

LandmarJc

IUHJ

34. Site it h)'drolog:kafly ce>nnecte.d to a Jrat• or fed·
~ralfy des'onated Wild and Seenic rjv-er.

a.

No.

b.

Yes.
If ye&. till out the tollowing:
Rfver:

NA
1.0

Ass.vme NAz 0

#II

#II

#II
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

35. Sice It owned by an organtzed cons.ervation group
or ~ublic agency for lhe primary purpose of pm·
01\'affon. eoolcglcal enMncemJOnl, orlow-imenslty
rectelllon (e.g .. parJ<. oc:enlc rollle. marino sane-

SELECTED SCORES FOR
ELEM!::NTS
WAA

Pla~r\ed

Wetland

DIFFERENCE
IN SCORES
(Pionne<l • WAA)
II bo!h se<>reo
are NA record NA
AuumeNA• o

(UH]

lu• ry).

••
b.

No.
Yes.

NA
1.0

#IT

r.o

(-1-)

II yes, fill out !he foltowing:

Group/Agoney:

Uu:

~.

S 4e II

~n

!(IN/14

f2u/,.~tiJtd..,it/uti•~ cit.

•

odelllifJC reHaldl study site

""'"""'HA~ o

(Uti]

. ()R.. USed fof Olhet ecfuCIUOnl l purJ)l>M-5.

a.
b.

No.
Yoo
If yes. e;cplair>:

NA
1.0

#IT

1.0

f+J

R...-.i$t.

.
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....,
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PROJECT nTLE:

C.k••llm ol UHIQIJENESSMEIIIT~OE fCI

Selec\ed

(I)

E.lomonl
COMPARISON:

Scofe•

NA,# A
N'A ,A!A
AlA ,A/A
.NA,NA

~

Ending•<od rpodos

(30)

Aa~ty

13 ,1 ~I'II'OI..IUM
(3:l)

fj;.......,"' ....... ~"''

sigrilioo<u

N_1_,NA (33)
IIA,NA 1341

W AA

~

~ pIqlfntd

awerage for

mA1<. L. t: r

We flanJ.

CR££K.

ro.g., WAAI)ilannodwo11and)

...,_,hi • lilA Ll:_P

Mh a~IJ;abla tcOIH

UNq"'•ne•.sl

,..,

Hwtl-..

I'O~~~··~I'It

NA , J.o

1351 PUc.. sat\duary, ~c.

#A , I.O

(38)

~ rHtalthsb

§=

li.
c:
til

:•
-..if

~

;-·
cg
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TableA.1.
Comparison of WAA and planned wetland: calculations of FCis and FCUs
Project Title:
and planned wetland f#

Comparison between WAA #

Goals hr

WAA
To~

, llndir.n

AIlEA

FCI

FCU&"

FCI

R

1

To<gOI
FCUs

WetlandPredicted
FCI

Minlmurn
Area

Wetland
FCI

AREA

SB

ss
..WO

WL
FT.

FS

FP
UH.

' FCUs

•

FCi x AAEA

•'le~get FCI

"

goa/established by decision makeB
multiplying factor .estabfished !>y dec:isiDn makers
Feu_ x R {i.e., planned wetland goal)
FCis which designer$ presume planned wetland may achieve at a particular site
(Note this may be greater than Target FCI).

R
Target FCUs
Predicled FCI

Minimum Area

~

~

=
~

Target FCUsiPredicted FCt

Feu,·

....

c'""
II
~·

..
~

Table A2.

Comparison of FCis and element sco~
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WAA

Number

Planned Weiland

Difference

E>lplanation

Sllorelne Bank Erosion Control (58)
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-~i1';ot~·· .~:,· ·::;!· ~~;~\~;~; ,.. :·
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FU1ctloll

WAA

Planned Wenand

Element
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Table A.2.

Comparison of FCis and element soores

PROJECT TITLE:
Bements with diffefenl SQOfeS for
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WAA and planned wetland

Plenned Weiland

Element
Nun\bef

Difference

Expen.tioo
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A1

PROJECT TITLE:
SHORELINE BANK EROSION CONTROL
DATA SHEETS

Function weighting area (AREA} =The shore, i.e., the vegetated or non-vegetated areas of the wetland located
channelward of1he bank (see Figure A.2}.

SELECnON
OF SCORES
FOR ElEMEifl'
CONDITIONS

ELEMENT

For use in

ForuS4J in

FCIModel

Table A.2 onlv

SELECTED $CORES FOR
ELEMENTS
WAA

Planned
WeUan<l

DIFFERENCE
IN SCORES
(Planned· WAA)
If both scores
a,.. NA I'$COtd NA

Potential for erosion:
Bank charaderis~cs

I.

Ia.

AS$UIII8 NA ~ 1.0

Water contact with toe of bani<:
(see Figu,.. A.1)

[SB. war

a.

NA
1.0

No shDreline bank.

b. Infrequent water contact at toe of bank,
i.e., no undercutting of bank (e.g.,

contact once annualty or less).

e. Ooeasionar water contaa a.t roe o1
ban~

(e.g., contact once a month).

d. Moderate water conta~ at toe of bank
(moderate und~rcutting lb.ank}.
Frequent w.ator contact altoe of bank
(tevere undercutting or benk).

or

"·

0.7

0.5
0.1

··-········· .............................................................................................-.............................................................................................. .........................................
NOTE: If the scor~ lor erement 1 • NA (no $hOreline bank), there is no potential f~r providinglhe $horelino bank erosion conflol
funetion; therefore the ShoJeline Bank Erosion Contlot FCt jr. not applicable ~NA). Continua only if soore .. NA.

................................................................................................................................................. ............................... .........................................................................
Sire &uitsb!lily tor planned wellBnd
(olsments 2 Bnd 14a):
2.

Fetch

[SB]

(,ate~; maximum dt$-t&nee over whjch wind can
blow, 1.mimpeded, aerO$$ open water lo ge~rtte

Assome NA• 1.0

wave$)
a.

b.

< 1.6 km (I mHs).
> 1.6 km (I mile).

1.0
0.1

Denote• function(s) to which ele,_ot applies: SB =Shoreline Bank EMion Control; SS • Sediment Stabilization; WQ • Water
QualitY; W~ • Wildlife; FT ~ Fi&h (Ti<Jal): FS • Fish (Stream/River); FP • Fisll (Pond/Loke): and UH • Uniq~nessll1eritage

SBECDalaSheet&

SELECTION
OF SCORES
f OR ELEMENT
CONDmONS

ELEMENT

saECTED SCORES FOR
ElEMENTS

A3

DlFFERENCS
INSCORfS
(P'-'ned- WAA)

Plann<!<f
Wotl,nd

WAA

lfboth &co,..
NA record NA

•~

14. Slope
140. Steepneso of existing shora

Auurne NA" 1.0

[SBJ

(Shore" vegetated or non-vegetated
substrate loctted cllaMelwerd of 1ho bank;
8H Fl9u"' A.2)

a. Shore gradual (e.g .. !Mope < 10:1).

1.0
0.1

b. Sho"' steep (e.g .. slope> 10:1).

__ ..__________

HA

tr eondition b. tMn r.cord slope:

,_

,.

·-------·-..···--------'-----

--~--··

·-·--M----·--

NO TE: For plonne<lwodalld only. II acore for elamen112lrld/()r 14a is 0.1. tl!etllhe ~Is UNSVITABLE. Ttt. Silote!N B~ nk
Erosicm Control FCI will b<l low. Confl!lue wrtll data Sheot lot the plann• d wetland. only if smnes lot bOll! elements , 0.1.

··-·--..··-..---·-·-·--·-·-·--·-·..

_ _________ ..........................................

..·······..·· ................-......

..

·-·-·-~·~· ·~··- ·-·-·-·- ·--·-·-············ ····--······

,.

,.

Shcr•llno stfiJC1uroslrJbstactes:
3.

Shoreline struduJaslobstacles
a.
b.

(SBJ

No shoreline sbudul'eSI present.
Structore/obstacle present. Shore erosion

minimal.
Slruclure/obstoclo prosonl. Moderato shore
erosfon problem present.
Struclore/oktoele pre•ent. Subotanlial
sI\or. ei'05io.n f)roblem present.

c.

d.

Auume NA • 1.0

NA

NA
0.5
0.1

II Stl uefure/obst.cle present check typefa):

Stt\I<Otun/O bstacfe

WM

Pltnned
Wetlond

Bulkhead
Rvbble
Rlpr•p

Re'Vttments (e.g.. stone.

concrete. gabion)
Breakwater

Groins
Beact'l fill

Bridge ~ler
Boat doc:t<
Fallen trH s
Oebrio
PoCenlJal for moving ice chunks

Other: - - - - - -

--·-M..-----..·-----·--------...-·----·---.....0_____

------· ----- - -·--·-:---
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A2

Bank Absent
Cond~lon A •

No Shoreline Bank

CondftionA

Bank Present
Bank

Cond~iooE

Condillon B

Condition B • Infrequent water comact at loa of
bank, i.e.• no undercuttJng of bank
(e.g•• contad once anovally Ot lass).
CondHion C • Occasional water contact aJ toe of
bank (e.g., contact onoe a month).
Cond~ion 0 • Mo<larata water oontael at to. of
bank (mocl•rat• und$re<Jning of
bank).
Cond~ion E • Fraqu~nt water contact at toe ol
bank (severe underc:uhing of bank).

Example =Tidal System
Cond~ioll 8

Bank

-----------E-MHW

• Maan High Water (MHW) below toe
olbank
Conclaion C • Mean High Water Spring (MHWS)
Cond~ion 0 • MHW at toe of bank
Cond~ion E • MHW abov• to• of benk

Toe of Batlk

Figure A.1.

Water contact with toe of bank (element 1a)

A4
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> I~ LOWER SHORE ZONE
1_.......LowER LIMIT FOR Et.IIERGENTS

~UPPER SHORE ZONE

l
BANK~I

SHORELINE

Can be upland
or wetland

TF;EES. SHRUBS,
OR IIERBACEOOS

TF;EES, SIIRUBS,
OR EMERGENT$

ROOTEO VASCULAR -'OUATIC

Shoreline Bot n k:

Steep asce<~ding 51opt~ of land of any height raised above the edjecent shore tl'lat can
expt~rtence undercutting if it is in conlact w1111 water.

Shore:

Vegetaled or non-vegetated sub$trale le>cated channelward of the bank.

Upper Shore Zone:

Vegetated or non-vegetated portion of the shore located between the bank and the
potential lower limil of emergent or woody vegetalion as dictated by water depth or
tide level.

Lower Shore Zone:

Vegetated or non-vegetated portion of ti'>e shore located channelward of the potential
lower limit of emergent or woody vegetation.

Erotire Wetland:

tndudts wetland areas landward of the bank, thtt bank, the upper shore zone, and the
tower shore zone .

Aerial View of
A

EMERGENT LIMIT

BANK

B

SANK

I!iJiHffffjflfJJJJJfffh:

% COVEA
;;% EM~RGENT';::;: SUBJECT TO

!!fi/i;fJ!Hi;!iit!i!IF ER~ON
I UPPER SHORE 1
I
I

11~~J~~2~~r:i:~

"COVfR OF

!'<:. COYE!I. ;i( ROOTED VASCUI.AA

mmH!lWiiiH:,,.

I

UPLAND

EMERGENT LIMIT

• I

LOWER SHORE

UPL.ANO

AOOATIC Pl4NTS
I

1UPPER SHORE'
I

LOWER StiOA£

LIMIT

D

%COVER

"EMERGENT
COVfll

LOWEA SHORE

UPLAND

UPPER SHORE

lOWER SHORE

FigureA.2.
De6nitions of shoreline bank. shore, upper shore zone, lower shore wne, and entire wetland (element 10)
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SEL£CnON
OF SCORES
FOR EL£MENT

ELEMENT

CONDITIONS

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Welllnd

DIFFERENCE
IN SCORES
(Planned - WAA)
If both .......
a.- NA record NA

Physiceltnnuoncos on "'te of orosion (<tlomellls 2, 4s,
Ss, 6. 7a. Ba, 9s, and 14b):

2-

Felch (elemenl alreody lOOted above)

4.

Oisturbanee

4a.

o;sturl>a~ee at site
(Sediment S1abilluUon)

[SS, SS, FT.
FS, FPJ

Assume NA ; 1.0

(Do not in<:lude ob..rvotions of <lobria)

·b.

e.

No or nul'llmal dfSturbance.
Potential ku petiodic disturbance
present, bur preventati\l'e acrton taken
(e.g.• installation of enclosure f(lnces
for htrbivoret and/or human
disMb*nee) -ORl recently distlllt>od, soils sullicienlly
slob<!tzed llllh m ulch, seed~. "'
plantin9.
Moderate disturbance (e.g.,
cJisturbanee of sadiments only in
portion of tHe: fnfrequent grazing by
wolerlowl).

d. Ev.a:ence of substantial periodic
disbl rt>anca wllld! fllllkes swstrale
unstable (e.g .. """krel ealov1S,
overgrazing by watertowJ, c:aH~e
grazing and trampling. nutria activity,
human activiry auch aa the vse of off.
road vehicles; wetland tif!ed, filred,
logg&d, clear·cut or excavated and not
slabiiu<l by oaoding '" planting).

5.

NA
NA

0.5

0.1

St.~tface runoff fJom upsfope areas (upr.and and/cr

wetland immtdiatel)' a<ljaeent \0 Ue).

Sa.

Surface r111\l)ff ''om upslope a~as {bank
erosion)
I . SU!Iaea runoll' &om up$1op4 areas oo«
an appa1-en~ conulbutot to bank erosion
at site (e.g., No or mtnirnal ev'c:lence of
surface erosion In upland areas, e.g.,
unstobiliu<l vulfl" abfent).
b. Surface runoff eon1rtbulion 10 bank
erosion mlnlmal dt~t 10 prese-nee of
elfe<:li•e infiJUalion oM draln.Qe
.comrcls in adjacanl upolope - - ·
(e.g., siJiface nunoflill<l><Jgh we~nd
conveyed by •labllb:ed gullies; upslope
surface cracl<s fillod).
c. Sudace runoff from ups lop• areas
causes moderate bank ero,lon.
d. Surface runoff from vptlope areas
causes substantilll ba.nk eto$ion.

(SB)
NA

NA

0.5
0.1

AS

Ah~me

NA ~ 1.0

A6

Eva lua ~on

f or Planned Wetlands (EPW)

SElECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

6.

Exposure to wave' from heavy bo1t ttaffic

••
b.
c.
d.

e.
7,

No or minimaf boat traHic o,.sent.
Wetland protected from boat traft'IC by land
form !hal inlercepts waves (e.g., islanc!,
deb, spit. bat, peninsu'-. cove).
Wetland protoctod k om boallrallic by
Slructure (e.g., ~tty . ~prap).
Weiland exposed to wavea caused by
moderate boat traffic.
Weiland exposed to waves cauaed by
he>vy boat traffic.

Wafi:r level ftuctuation

Planned
Welland

Jf bolh scores
ere NA record NA

!SB]

Assume NA~ 1.0

(SB,SS,WO]

Assume NA ~ 1.0

NA

NA

NA

0.5
0. I

rldalwetland.
••
b. No fluctuating wator level.

NA
NA

c. Flu-ctuating w.atar r•v•l causing no or

NA

moderate erosJon.
d. FluettJ.ation. occuionally drastic
causin9 sevet erosion and/or
preventing vegetation establishment
(e.g., periodic. r&!ease from up.~ traam
impoundment: reservoir drawdown).

0. t

Sunl09ht
lla.

Hours of <froet sunlighl UvOOJVhOul shore
(i.e.. daylight hours witno\11 shada)

••

Hours of sunllg-hl sufficient for
vegetation {e.g.. > 6 hra per day).
b. Sunright adequate (e.g., 3 - 6 hrslday).
c. Sunlight insufficient (e.g.. < 3 hrs!day).

9.

WAA

DIFFERENCE
IN SCORIOS
(Planned - WM)

Hydroperiod

7a.

B.

SELECTED SCORES FOR
ELEMENTS

ISBI

A......,NA ~ 1.0

(58]

As~ume

NA

o.a
0. 1

Substrate

9a.

S~.riCabiJity

a.

for vegeratio.n establishment

~ ...

is mbM with and~<>< without

NA

V&get3tiCW1.

b . Shoreline is ullstl ble.. Substrate

NA

sLJit~ble

for vegetetion est.abli&l'lmeflt
(e.g., mtdium or fine grain materii ls).
c. Shorel•ne is unstable. Subattate
unsuitable lor Vf11etlrllon establishment
(e.g.. grav~l. cobble).

0.1

NA z 1.0

SB EC DalAl Sh..te
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SELECTED SCORES FOR
El.EMENTS

SELECTION
OF SCOitES
FOR ELEMENT
CONDITIONS

El-EMENT

A7

DIFFERENCE
IN SCORES

(Plonne<l -WAA)
WAA

Planned
WeUond

II both SCOI'e$
areNA record NA

14. Slope
A..um. NA ~ 1.0

(SBJ

14b. St.Hpness of planned wetland sho1e
(Seo Figure A.2)

••b.

Shore g<adual (e.g., slope< 5:1) .
Shore stoop (e.g., slope~ 5:1).

NA
0.1

NA

11 oondftion b, then reeoJ<f •lope:

---------.f--·-·--·------ ..·-·-·-·-·-·-·-·-·-·..·-.......

...............-..

...

~·-··~ ·- · -·- ··-·-··-·-··-·-·- ·-----------.--.-~---··-·--·

Vegolation inJI<Mnce• on/he niB of efOSiof! (e-M•
tOe. tOe, 10p, f(}i, and 101<):
10. vegetation characceri.stica during growing
aNson (Note <llfftre-nee-s in definitions for upper
shore z.one, lower sllort- zon-e, 'nd entiM
well and. See Figute A.2).

lOa. Percent plant (baul) eo.er in upper shoro

(SBJ

zone. (Con•idet only those pans ol
vegetsUon which have eontac:t with water
now. See Figure A.3).

.•.

CoveJ >75%,
b. Cover 51 - 75%.

c. Cover 25 - 50%.
d.

Cover< 25%.

1.0
0.7
0.3
0.1

!Oe. Percent COVti olrocded vascular aq!Jlllie
beds in
zon.wllicl> is s~

ISS!

,.,...,shore
10 bottom erosion.

••

No l()W8f $ hOt'6 zone (• .g ., no opeorw
water}.
b Lower shore zone nor subjtld 10
bottom erosion (e.g .• no evidence of
scouring. i.e .. no waw ripples).
c. cov..r > 75%.
d. Cover ~I • 75%.
Cove• 25- 50%.
f. Cover< 25%.

••

NA

NA

1.0
0.7
0.5
0.1

1~. Plant ~eighl in upper ohore zone.

(SB)

Average plant height equal to or "'l!er
•• than
a...-erag:e hi!)h waler level.

1.0

b. l ntormedial" oondition. i e_

0.8

·~ 6QU8I PIOP<)fliof1o of
plonts eq111111o or tallet -ANO- plants
$1\ctt.r tnan average tligh wat•r level

c.

Average plant ll<tight shorter than

•verage high water (e"et
d. Vegetation absent

0.5
0.1

Assume NA • 1.0

A8

Evaluaticn for Planned Wetlands (EPW)

VIEW FROM LEVEL OF
AVERAGE HIGH WATER

MEAN HIGH WATER

Examples:

Forest

Emergent Marsh

Percent (Basa l) Cover
(Elements 1Oa, 1Ob, or 1Od)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 1Oc)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

FigureA.3.
Percent ptanl cover (elements 10a. 10b, 10c. and 10d)
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

tOi.

[SS[

Root structure in upper shore iE'On•.

Werlbnd predominantly ""!!elated by:

••

Helbaceou~ species that fomn a root
mal (e.g., rni<Ome ptopagatin9

1.0

$P8Cies).

b. lntermfdiate condition.
HerbaQeous species that do not fonn a
root mat (bulb (P6ftandlo vlfllinics).
tuber [Ssgitteria /atifolia], or bunch
(CSfltX spp.J >pede$),
d. Woody species.
e. Vegotatioo ab$ent. Selowground root
sy$tem absent or dead.

"·

0.6
0.5

0.5

O.t
[SBJ

tOk. Vegeta,ion pel'3istence jn u5)per shore

zone.
Oomitlant ptant cover:

••

Persistent vegetatfon.
b. ADproximately equaf proportions of
pet$istent and non-persistent
vegetation.

1.0
0.&

e.

Non-~r&isrent

d.

Vej~etafioo

0.5
0.1

vegetation.

absenl.

SELECTED SCORES FOR
ELEMENTS
WM

Planned
Wetland

A9

DIFFERENCE
IN SCORES
(Pisnnecl· WM)
If both scores

a"' NA record NA

....

~

CalaJiatiOn 01 SHOf'EUNE BANK EI!OlllON eotn"O!. FCI

-...

c•l

Selected

eam...

COMPARISON:

Site Sui~twllty For PIMI'ICO WGUand:
_ _ ~.__ (2)
Fe1c~
_

_ L__

PROJECT TITI.E·. -

( !40) Sto"P"- o4 exl•li<>!l .,..,,.

-

-

-

- - --

-

-

---

(o.g., WMfPIOnned """•nell

\._

If fE'Sll!t ~ (1. 1 for !lither eiM'Ient, theo the ptani'ICtd wetland site Is UNSUITABLE
~ II teS(Jit ~ 0. 1 lor bOCh elements, tl\en contillu6 wiUl model

----------------------------------------------------_ __\ _

_

Ua)

W3N!:r oonract wilh toe of bank

~ 11 re9Ulr = NA. then SfOP: Shofelln• Bank ~ro.lon Conbol FCI • NA

UothQr,reoordsoort

__

~.__

__
__
__ __
____
____

- -'----

_ L__

13)

Slw:l-.Wdu.-..,leo

(l!)

foldl

3

\
\

\

- -'---_~.__

_~.__
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\

-

__

~.__

E+ l

1401
(So)
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Clll"efl!OO lot e~emer~es
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_
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S<Ofaoo (161011

-f'hrSital
'--
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lnUI.IItrM:eS on
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(7.)
(811)

HolJJ$ ol $ Unlif)llt

(9o)

Su~rate .sutatlit~

a'fll.age for
BW!Irable scort~o;t

.... ~-

~-

__

- -'-----

(IOk)

Aoot strudurs

- -'----ll'liiUences on
II)
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·~M
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l..
c
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•
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A13

PROJECT TITLE:
SEDIMENT STABILIZATION
DATA SHEETS
Function weighting area (AREA) = Entire wetland assessment area

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

For use in

For use in
FCI Model

Tabla A.2 onl)'

SELECTED SCORES FOR
ELEMENTS

DIFFeRENCE
IN SCORES
(PJannad • WAA)

WAA

Planned
Welfond

If bolh scores
are NA record NA

OWurl>Oile& t.c1ols (elemelll$ 41 •1>4 7a):

41 . Oisl\llba nee

(Se<fomenl s ..bifizalion)

(SS, SS, FT.
FS, FPY

Atwrne NA • 1.0

(Oo noc inelude observation& of debris)

••
b.

No or minimal df5hHbance .
Potential for periodle disturbance present.

NA
NA

but preventative action ''"'" {e.g.,
installation of excJosure fences lor

c.
d.

herbivore& and/or human tlisturbance).
OR
Jf re<:enlly di$1urt>od. &oils •ullieiently
stabii%edlrih mulch. Ked019. Of planlin!J.
Mod•rato dioiiJJbanca (a.g ., dislulbance of
s.Orment$ ont:f in pottH)n of t ite: infrequent
grazing by watartowf).
Evidence of sllbstantlal periodic

0.6

0.1

disturbance which m~t"-es s.ub!.t,ate
unslable (e.g., mu s~ra1 . .louis,
overgrazing bv wat•rfowl, cattle grazing
and lrampling, nuttfa activity. human
activity such as the use of off·road
vah;cle:l; wetland 1~11e<f, filled, logged, ele:arctst or Etx:cavated and not stabiliz-ed by
seeding "' planting).

•

Oen01es fune!ion(s) to which tltment applies: SB =Shoreline Bonk Erosion Control: SS ~ Sedlmenl S!abilizolion; WO • Water
Qua lily; WL • Wildlife: FT • Fish (Tidal); FS =Fi>h (Siream/River): FP = fith (Pond/Lake): an~ UH • Uniquonass/Har~age

A 14

Evaluation for Planned Wetland& (EPW)

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

7.

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned- WMJ

lf boll1 scores
are NA record NA

Hydroperiod

7a.

[SB,SS,WOJ

Water level nuctuation
a. Tidal wetlan!l.
b. No flvoluating water level.
c. Fluauating water level causing n<> or
moderate erosion.
d. Fluctuation o<X&sionall)' orastie eau&ing
$ever ~I'0$10n andlbr prevan(ing
~&gelation e&lat>lishiTI!>nt (e.g .. periO\lic
release from upstream impoundment;
..eseJVolr dravx:lowtl) .

Assume NA :;; 1.0

NA
NA
NA
0.1

..........................................................................................................................,.......................,.., ................,,.............. ............................... ..........................................
V•getstian characteristics affecting sed;ment
stabilization (olomonls fOb. 10c. 10j. and fOQ:

10. Vegetation characteristics during growing season

lOb. Peroent plant (basal) cover, inCluding rooted

ISS, WOJ

vascufar aquatic beds, in entire wetland.
(Consider only thDSe partt of vegetation
whicll h~ve oonrsct with water flow.

Figuro A.3)
Cover> 75%.
b. Cover~~ • 75%.
(. Cover 15 • SO%.
d. Cover<25%.

s*

••

tOe.

1.0

0.7
0.3
0.1

P~~nt eover provided Oy feat lifter and
debtis on ground surfaf::e areas not
CI)V~red by tive vegetat;on (Applicabkt to
•ntih) w$tlcrnd. 1nc:lude s,ubmerged $Urfaces}

••

Grounl1 $Utface .areas elmost entire~y
covered by live vegetation (i.e., cover of
Jive \legetation > 75%).
b. Cov&r > 75% leal litter and debris.
c. Co•er 51 • 75%.
d. Cover 25 • 50%.
Cover< 25'4.

••

ISS)

1.0
1.0
0.7

0.3
0.1

SS Data Sh. .ts

7194

VIEW FROM LEVEL OF
AVERAGE HIGH WATER

--

MEAN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 1Oa, 1Ob, or 1Od)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 10c)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

FigureA.3.
Percent plant cover (elements 10a, 10b, 10c, and 1Ocl)

A15

A 16

Evaluation for Planned Wetlands (EPW)

SELECnON
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

10j. Root structure in anlire wetrand.

SELECTED SCORES FOR
ELEMENTS
WAA

Planned

Wolland

DIFFERENCE
IN SCORES
{Planned- WAA)
lfbot~~res

are NA recor4 NA

[SSI

(Include rooted vaseular aqua~c beds)
Wella"d predomi.anUy vegetated by:

a.

Hertlaceaus species lh.at fonn a rooe mat
(e.g., rhiz.ome propagating speeies).

b. Intermediate condition.
c. Herbaceous species thai do not form a
root mat (bulb (Peltandra Vi'llinica), Iuber
(Sagitraria lelifolla), or bunch
(Carex s,op.) ~eles).
<f. woody lpecies -OR- rooted ~qu~tic
vasc•lar beds.
e. WQelatlon absent. S.lowground root
system absent or dead.
101. Vegetal ion ~rslslenC>S In antlra wetland.
(Include rooted vas<o~lar aquatic Wds)

t.O
0.8

0.5

0.5

0. t

(SS. WO]

Oominonl plant cover:

a. Petsistent vegetation.
b. Approximately equal proportions at

1.0
0.8

persistent and non-per&istent vegetation.
c. Non-petsistent vageration.
d. V89etalion absent.

0.5
0. I

.................................................................................................................................................... ................................. ............................... ..........................................
11J.e influence or slope on sediment sfebilirstion
(olomam 14c}:
14e. Vegetated or unvegetated wetland sJope
CEntire wetland]

a. Slope is stabf& with and/or witt.out

[SS. WQ]
1.0

V6gtrettion (e.g., a slope whicll is
adjusted to th~ wave c:fimate would be
stabJa evet'l ~n the absence of

vegetation).
st~ble. Erosion proledion
provided by leaf litter and ~ebris.
Slope is unstable (e.g., an unvegeoole<l

b. Slope Is

1.0

e.

0.1

stope with gulries: evidence of a net loss
of Sl'l<>re sediments beginning th(t
development of a bank; evidenea of
&cou-dng, t.e., wave rippfe.s.)

....

i
ColcW!ion oO SEDIMENT STA81UZATION FCI

Selocled
Scores

(•)

- -' - - (441)
-

_

' - - - (73)

PAO.IECT TI'Tl.E: - - -- - -- - --

Eoomol>l
COMPARISON:

(e.9., WM!plamo<l welland)

\

Oilturt>onoo II silo (SS)
wa~~e:~1

rluctva.lioo

?

•Wh 4aand 7a•W.. - N A
If not. uwn record lcrw&~ SOQre rrom 4a or 7a

-Dislurt>anc:e
'---

:;;..=---

F•.mro (OF)

Df+W •
- 2-

_ \_ _ (Ia>) f'laot (basaQ""""'

-

- ' - - - (100)

l""'
liltsl a nd
debris «Ner

-

' - - - (1tl)

Roof $t(1JdUI'8

--~~- (IQ)

-

Vegetaoon
parsis~nce

- ::y I
-

- -' - -

Sed-

so.blli<otlon
FCl

Equalion • 1

J=

-V eg~lion
-'--Char.ICIOftstico

-

(V)

v.s
- 2-

=

_ _ ,_ _
W &tiGnd

Cha1acterlstics
(I'll

-

- ' - -· (Uc)

~llard stope

14

= - -' - -

Slope S~&l>llly

(S)

Equollon 17'.
101>(10) + 101) + 100(1 · 1(11))

2

~
~

&:'

.i"'"'

-...

)>
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A 19

PROJECT TITLE:
WATER QUALITY
DATA SHEETS

Function weighting area (AREA}

=Entire weuand assessment area
Foruae in
FCIModel
SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

WAA

Plannoo
wetland

For use fn
Table A.2 onlv
DIFFERENCE
IN SCORES
(Planned - WAA)
If both scorei

aN> NA "'cord NA

Applicability of "'"tor qualil)' function (elemenl I 5):

[WQI'

15. Hydrologic oond~ion (Define ~ydrologic condaton
ot non-tidal wetland site by COI'I&Idarjng its

Assum• NA• 0

position in the landscape)
(S.. Figure A.4 for non-tidal wet~nd

CQndjtions)

••b.
c.
d.

••f.
~-

h.
i.
j.
k.

Non-tide!, Cond~ion A.
Non-tidal, Condaion B.
Non-tidal, Cond~ion C.
Non·tidetl, Condition D.
Non·lidal, Condition E.
Non-lida,, Condition F.
Non-tidal, Condition G.
Non-tidal, Condjtion H.
Tidal. stte predominantly low marsh.
Tidal. $lie appraximately equal praporlions
of high •nd low m,_sh.
Tidal, f.ite pr.tctominantly high marsh.

NA
NA

1.0
0.8
0.3
0.3
0.1
0.1
1.0

0.7
0.5

................................................................................................................................................. ............................... ..........,.,,.,.........................................................
If the >core lor element15 ~ NA, then the Water Ou•lity FCI ;, considered not applicable (NA) becou•e tnere is no o~tlet to eonvby
$1.1rface wll!ter from the ~Netland down~tream. Continue only tf information on ekunent& is requ;recl for compari9on b&twe61'l wetland$.

Denotes tunetion(s) 10 which ektment applie£: SB • Shore1ine Bank Erosion Control: SS • Sediment Stabiliation: WO; Water
Quality; WI." Wildl~e; FT ~Fish (Tod~l), FS • Fish {Stream/River'): FP • Fish (Pond/Lake); and UH" Uniquene&$1Heritage
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Upland

..... - - )
~

J

CONDmON c (Retains Water

in Permanent or Seasonal Ponds)

CONDITION 0 (Does Not Retain Water)

I
iii

~

=:!

:
()p<Jn Water/Stream

Open Water/Stream

...f
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!!!.

f.

~

.._,

~
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o· .,
=... IZ5c .
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iiG
3
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:!>

~

~~
3
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r

'/" _ too Year Flood
Elevation
OneY&arFicod__.,

CONDITIONE

ElevaJion

CONDITIONF

~

~~

ifl>
3~
~-

100 Year Flood Elevation

2
·-·-·-·-,

11
tj

~

~

CONDITION G (Narrow Fringe Wetland)

i
CONDITION H (Narrow FriOQe Wetland)

~

)>

~
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Evaluation lor Planned Wetlands (EPWJ

SELECTION
OF SCORES
FOR ELEMENT
COND ITIONS

ELEMENT

SElECTED SCORES FOR
ElEMENTS
WAA

Planned
Wetland

OIFFEREHCE
IN SCORES
(Planned • WAA)
If both scores
are NA record NA

Fsctorn limml!!1 1he pot•ntlal for wat»r QU8Iity
improvement {elements 4b, 7a, end 16a):
4b.

[WQJ

Oittufbance at site
(Wa ter Oual~y)

Assume NA = 1,0

(Include observationt of oebri$)

••
b. Potential fe>r periodic disturbance
No or m inimal disturbance.

NA
NA

pre.sent, b ut prev•ntative action ta1te11
(e.g., insl a!lation of exdoaure fences for
r>ertllvor.. and/or human disturbance)

c.

d.

7.

OR
If ..unify dlstlllbed. sDils S<Jfficie11Uy
otabl i2ed w•h mulch, seeding, or
pl•nting .
Mo<ferate d(.SI4Jrbat~ee <• ·9·· disturbance
ot tediments only if1 pol1ion or sit•;
in frequent gta:ring by wal•rfowl;
CS.posits of debris).
Evidence of sub$\tBtial petiodic
disturbance wttich makes $Ubs•rare
unstable (e.g .. rnuskr.>teatout&,
overgrazing by w aterfowl, cattle glozing
and trampling. nutria .activ•ty. human
activity such as the liSe of off-road
vahjcle' : wetland tiJied. fitled, iogged,
clear·cut or excavated and not stabilized
by seeding or planting} -OR· eviM nce
or subsUntial tlumptna o f clebris (e.IJ.,
trucJdo• d of gar!).• ge).

o.s

0. 1

HydrOI*iocl
7• .

WaCer level nuctuation
Tidol wetland .
••
b. No fl1.1ctu.atin9 w.oatet level.

c.

Fluctuati/Hl water ie\1~ ea~ing t'O ot

moderate eror.lon.
d. Fluctuation o=slonall)' drulle causing
severe etosion and/or prev.ntlng
vege tation establishment (e.g., periodic
re tease from upstream impoundment;

reaervoir d1awdown).

[SS, SS, WQ)
NA
NA
NA

0.1

Assume NA : 1.0

WQ 0111:11 Sheets
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SELECTEOSCORESFOR
ELE~

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

A23

DIFFERENCE
IN SCORES
(PlaMed - WA/q

Plan~ed

WM

WtUand

If bolh •eooes
a1e NA. "'cord NA

16. Size
As some NA c 1.0

(WQl

18a. Weiland width
lotho sHe consldo••d to have a low potential
to improve walet quality because of its
nOtrow width (e.~.• wetland< 2 feel wide)?

...
b.

NA

No.
Ve-s.

0.1

If yu explain:

......_._.....____________......----··-·-----··. -·---- ...............-·---·!--·-·-··-····-·..._

-~-·--···-·-

-·---------

Sub•lroM·slopo c/lllracteriSik.s affecling ""18( quaPty
(olrmont: f e. 5b, and 14c):
I.

to.

Aosume NA ~ 1.0

(SB.WQJ

Bank ehtraeteri&tics
Water eo~lact witllloe of bank

(He figure A.l J
No shorellne bank.
••
b. Infrequent wate• conlacl at toe of

ban~ .

NA
1.0

J.e .• no undercutting ot bank {e.g.•
contact onea annually or less).
Occasions I wat!t contact at toe of bank
(e.g .. contact o~~<oe • montll).
d. Moderate wates eon\OGI at toe of bantc
~ unden:ulfin!l of bank).
Freq~ water COMad at toe of blnk
(oe-• undet<:Uilin9 of bank).
c.

••

0.7
0 .5

0.1

A 24

Evaluation for Planned Wetlands (.EPW}

Bank Absent
Cond~iOOI A •

No ShoreliM Bank

Bank Present
Cond~lon

Bank

Cond~ion

E

B • Infrequent water contact at toe ol
bank, i.e., no undercutting ol bank
(e.g., contact onee annually ot 1&30).
Condaion C. Occasional water contact at to• of
bank (e.g., contacl onoe a month).
Cond~lon 0 • Moderate water contact

at to• of

bank (moclerata undercutling of
bank).
Cond~ion E. Frequent wat&r contact at toe of
bank (sevetG undercutting of bank).

Example = Tidal System
Condition 8 • Mean Higll Water (MHW) below toe

olbank
Bank

Cond~ion C- Mean HigP! Waw Spring (MHWSJ

E·MHW

Condbion D. MHW at toe of bank
Cond~ion E • MHW above toe of bank

Figure A 1.
Water contact with toe of bank (element1a.)

WQ Dllta StJeecs
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SELECTION
OFSCOAES
FOR ELEMENT
CONDITIONS

ELEMENT

5.

SEl-ECTED SCORES FOR
ELEMENTS
WAA

Planned
Wetland

A25

OIFFEAENCE
IN SCORES
(Planned - WAA)
If both scOre$

are NA record NA

Svtf&ee tunoft from upslope ..-oao

£'1'/Q)

SuJface runoff from upstop• .af11as

6b.

A$sume NA; 1.0

(erosion of bank and well•nd proper)
Surface runoff from uptlope areas not an
appar.nt contributor to erosion~ lh•
wethlnd (~.g., No ot mV.rmal eVidel'lCA o1
surface etoafol1 rn upland area.s. e.g.•
un•tablliled gulll.. abHnt).
b. Surface runoff contribution to weUand
erosion minimal d1.1e'to presence of
effeetiYa infittratlon and tfrainag:e ccmtteols
in adjacent~ oreu (o.g .• ourfate
runoff t~rwgh weuond conveywd by
stabifited guUies; upslope surface cnaeks
filled).
c. Surfaoe runoff from upt lope are-~s
e.a usea mOde.rs.te wstf~ n<f sros ion.
d. S..rfaco nunoll trom upslopo areas
a uses subs1t ntial weCMnd er-osion.

••

t4.

NA

I'IA

M
0.1

Slope
t4c. Vegetated or unvege-teted wetland slopa

(Entl111 wetJond)

(SS. WOI

••

1.0

Slope Is stable with ondlor without
vegetation (e.g., o slope whlc~ i$
adjusted to the wave Climate would bo
stabla oven in the a~llllnte of
V09&I:IIicn).

b . Slope Is stable. Erosion pnoleclioo
provided by l•af Inter and debris.
c. Slope It unstabt• (e.g .. an unvegetated
siOJMI with gullies: evidence of a net loss
of shore sedirnertts beginning tl'lt
deveJopme-nt of a bank; evidence o-f
SCOUting, te.. wave ripples.)

1.0
0.1

." ..... ' ................········································-·-······-···············································-············..·-·..................................... .........................................................................
Vegetslioo chsmclsri•6cs slfecting wsterqusNty

(o~monts 101>. 10h, end 101):

10. Veatlaliofl ctwacteriotic> during llfowlng ,..$011

..,

10b. Percent plent (baaal) oover. Jncl()diog rooted
va&(:Ular aqualic beds. in enUr. wetland .
(Consider only those parts of vegetation
wh~

(SS,WO)

have contact. with waterflow. SH

Flgu111 A.3)

a. Cover ;,. 75%.
Cover 51 • 75%.
c. Cover 25 - 50%.
d. Cover < 25'%.
b.

1.0
0.7

0.3
0.1

A 26
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VIEW FROM LEVEL OF
AVERAGE HIGH WATER

--

MEAN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 10a, 10b, or 10d)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 10c}

>75%

Ground sur1ace

areas almost entirely
covered by live
vegetation

FigureA.3.
Percent plant cover (elements 10a, 10b, 10c, and 10<!)

A27
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SELE CTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

twOl

10h. Plant ~eight in enUre w otland.

SELECTED SCORES FOR
ELEMENTS

Olf'FERENCI:

IN SCORES
(PiaMed - WAA)

WAA

Pfanneo

wea and

If both scores
are NA recof<l NA
A..umeNA•O

(Include roole<l vaSCOJIII aquatic beds)

•• Averag•
lhan average

1.0

b. lnt.rm.Oiate CDI\dltlon, i.e.,
approximately equal proportions of pt1nts
equal to or biller -ANI>- plant& shorter
than overage nigh warer tevel.
e. Average planl height • horter than
"'""~" high water level.
c1 Vege!ation absent.

0.8

pl~ni!MtigM equal to or taller
~lgh water level.

101. Vegetation p• rsistenos in e ntire w.ttand.

0.5
0.1

ISS, VIQJ

(lndude rooted vascular aqualio beds)
Domir~.ant

plant cover:

Persistent vegetation.
••
b. Approximately equaJ proportions of

1.0
0. 8

persistent and 11on-persis.tent vegetation.

c. Non-persittenl vegetation.
d. Vegetatton aC>$ent.

0.5
0.1

..................................................................................................................................................... ................................ ............................... ..........................................
El&ments defining /htJ BKtenl of water contact wilh
V4!16<'1ct tlltfi1CO (o,.,.nts Pb. 15, 17, 18, onct19):

g,

Subs.trata

91>.

C<>minanl •ubsttata type
Fine ,....,,. , soils (e.g., at~~ alftsol,
loam, fer6e, er..y) -OR· ooll• "'"h h;gh
organic CDn!ent ( > 20% by weight) .
b. Medium sized sand.
e. Course oand, bedroel<, rubble, or cobble.

••

15. HydJologic condirion (element aJready an1wered
obove).

(WOJ

1.0

0.5
0.1
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SELECTION
OF SCORES
FOREL£MENT
CONDITIONS

ELEMENT

17. Detention time
(Answer only if ~ydrolo~ic c;~lwlotion& are
wallable. e.g.. s~e designed for stormwater
management).

·b.

c.

d.

·f.

Tidal weiJand.
fn1ormation not availabre.
Data available lo demonstrate waUand
detention time .adequate for eff•ctiva nutritl'\t
removal ExpJain:

[WQ)

Planned
Watlond

If both &QOIG$
are NA record NA
If NA and/or INA,
record both scoras.

NA
1.0

0.5

< 12 hOutS 1Cif 1 )'&.1r StOtm$.

0.1

ehat~nel

WAA

DIFFERENCE
IN SCORES
(Planned - WAA)

INA

• 24 hours lor I year storms.
12- 24 hours for I year storms.

18. Sheet vs..

SELECTED SCORES FOR
ELEMENTS

1.0

[WO)

flow

If one NA, recor<l
score$.

bot~

a.
b.

c.
d.

Tid&l wetland.
Watec flOW' withil\ or thr~l.l9h 't\leUand
predominantly sheetflow (e.g., > SO% of the
flow enrert eM pa>ses through wetland,,.
sheeWow).
Waw flow occasionally sheetflow (e.!/.. 10 SO% of flow Is shee!How; e•renslvely brslded
ehano~l flow).
Wat~r flows primarily i~ <hannelsnd rarely
spreads over adj»~ent wetlan4f.

NA
1.0

0.~

0.1

19. Avatage watet depth (dt.Hil'lg periods. when surface

watet is

[WO)

p~sellt)

·-

Ti~at wotland.

NA

b.

< t5 om (<$in.)

c.

15- 30om (6 -12 in.).
30 • 61 om (12- 24 in.).
61-91 em (24. 36 in.).
> 91 om (36 in.).

1.0
0.8
0.6

d.
8.

f.

II one NA. record

both scores.

0.4
0.2

;a
•
C - ol WATER OUAUTY FCI

s-

Se•,...

(I)

PROJECTmL£:

-

Elemom
OOI.IPARISON

_ _\ _ (t6)

t-tydrologic ((lnc;lition

{e.9.. WAA/planned wttlonl!)

~ If result

• NA. thin STOP. W1ter Quality Fells not applicable,
Hsoote &dieted, then eontinve '"illl rnocatl.

---------------------------------------------------- -' - - - (<b)

Oioslurbanco at sl\8.~~~

W.Mt Jt\leJJ!ucrua~ II ~re(S} scltc:ted. then calculate ll~f'i.ge
for demon1S with ~eiLible 900teS
- -' - - - (l!a) W..landwldth

- -'-

,,.,

- -' - - - (!ill)

- -'---

,,.,,

- - '- - (lOb)

_ _,_ _ (1011)
_ _\ . _ (101)

_ _\..._

tllb)

_ _\ . _ (I S)

_ _\ . _ (17)
- - '- - (18)
_ _\ _ _ (1g)

\._ \

II e!l results • NA.. re<lOI'd NA

_ _\ . _ (7•)

::::a-?
>
Sutlaco IUlOft

•

Um0Un9

Fadors {IJ')

eve~ege lor

e1emtnt1 •

wilh llV$illlble $COI'O.I

(wetland erosioo)

__)

\_ \

__

LF;W= : :(C).
•LF • N~

Su-;;;;;;,e·Siope
Chaoaet••l•tics
(SS)

Wetland slope

ss + V

Plant (baser} OOY8t'
Pl>nlhooglll

Vegetat1on
pe,.,l~enoEI

I

r -- - ,
Equation

•a

I• -

-'--

/'

'--W~lllnd

.,

2

CNraaurisl:$c•
(W)

-2-

__

\._

Che.r11e1eriscics
(V)

Fe\

...._
'

...... ......

==-~ -

---

C+WC

Wiler
Qu,.lty

Vegef\ltion

Ocmfhlnt .substr-ate ~ U SCOf$& dl.lttrent, W,Cfude In average far we
U SCOtts &arne. do no\ irlcb:le -n h&ntge.

Sheet vs. cl'l8me1 flow -

lfLF :r. NA

. . . .,..-.
wih awtiM!Ie KOtal

-'---/

~
5'
1:

...

wale< Conrad

rwCI

EquaUoo 18:

if
~

1Db ( 1011• 101)
2
)o

:)!

WL Data Sheets
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PROJECT TiTLE:

WILDLIFE
DATA SHEETS
Function weighling area (AREA)

=Entire wetland asse&Sment area
Fos use In

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

Feati/Ms- rodrlotl habitat
4.

FCIModol

ForuM In
Table A.2 only

SELECT£0 SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES

(Planned • WM)
WAA

Planned
Wetland

If both
are NA record NA

•.W• ( oiM!errts '"' 160, ond 20a}:

Ol$turbance

4c.

Disturbonot of wildlife habitat

••

No Ot modeme di>WtbancB.
b. Periodic di:alvrl>an<:e used u wildlife
management practice (a.g., oontrot!ed

c.

butnlng).
Evkltnett of recent <•·g.,within fast

!WI.I'

Assume NA • 1.0

(WI.)

Assume NA • 1.0

NA
NA

0.1

year) subahlntial periodic disturbance
wtri<ll redU<eS INilllat 8YObbily (8.1J..

wetland tnJed, filled. exc•vatod, bumed,
or mowed).

16. Size
160. Wetbndl!-.si<e
Is the site ccnsieleted to have a very low
witdlife value because of its small sixe and
poor condttlons In or around the weUand
(e.g., I ft. wide x 20 fl. long tnnge marsh
with acoe$$ to olhar wetland• or uplan~
wikflife habilo< blodted by utban

dovelopm•ot)?
I. No.
b. Yes,

NA

0.1

H ,.,., explain:

Denotes lun<lio•(a) to whld> olemen1 Olll>lies: SB • Shoreline Bonk E11>sicn Control: SS • Sediment Slab~izaticn; WQ • water
Qualit)'; WL • Wildlilo: FT • Fish (Tidal); FS • Fish (StreomiRiver); FP • Fis~ (P<>ndlloke); ond UH ~ Unlqu..,.&siHori,.go

A 32

Evaluation for Plann.d W&dand& (EPW)
SELECTED SCORES FOR
SELECTION
OF SCORES
FOR ELEMENT
CONOlllONS

ELEMENT

ELEMENTS
WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned· WAA)
lfbolh
are NA record NA

20. Water quaiHy
20a. Gros& eontamination

a.

Minimal or no potel\tlal for contaminant
Input.
b. Potential for contaminaflt input present,
but prevent.tive measures taken (e.g .•
construction of swa)es andfor drainage
t,lilch" to direct highway n~nofloway
from wetland).
e. Evidence of presence of highly toxic
contaminants (e.g .• stunted plant
growth, excessive growth. and/or
atmormal morphology; oil sheen on
marsh surface) AND/OR ~nown
soure<~(s) conuibuling highly toxic
eontam!nants to the weUand (e.g.•
toazardous wa~te sites, superfund
sijes, randfill•).

[WL)

Assume NA ~ 1.0

NA
NA

0.1

................................................................................................................................................. ............................... ............................... ..........................................
H8bil8lcomploxi/y(olom•nts 118. f1b. 11c. 128. 12b.
12c. 1Zd, 13a, 13b, 2fs, 228, ~tnd 23):

11. Vegetation strata
11a. Nu'Tlber oflayeiS in wetfand
(Do not include layers in upland areas)

IWL)

Choose from 6 possible layers:

•

.

.
.

.
.

tree
vegetation , 6 m (26ft)
canopy oover ~ 5%
stem boJe
tree stems , 25 em (1() In) <lbh
, 5 per~· (2/sc)

midstory
woo<ly vegetation t • 8 m (3 - 26 ft)
canat>y covef ~ 5%
groundeovar
variety :~urfaoe co~erjng 0- 1 m
(0-3ft)

sutfaee Wllter
0 • 25 em (0 • 10 in) in dtp1h
water column

open water bolow 25 em (10 on)

••b.

&layers.
51ayor&.
c. 4 layets.
d. 3 layer$.
21ayers.
f. 1 la)'er.

••

1.0
0.9
0.7
0.5
0.3
0.1

Wl Data Sheets
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SELECTED SCORES fOR
SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

11b.

WAA

Planned
Wet~nd

DIFFERENCE
IN SCORES
(Planned • WAAI
If both
are NA reconl NA

(Wl)

Condi~on of layer coverag~
(See Flgur• A.5). (Consider canopy eover
of each of the three vegetation layets:
!tee, mldatory and hert>aceous
groundcover)

a. Approximalely equal p<opOJtlons and

1.0

hiph percent eovar (e.g .• > o4G%) lor
eaeh layor.
b. lntennediate condnion.
c. Predominantly I layer.
d. Low petc:enr cover for each vegetation

0.7

...

E~EMENTS

A33

0.3

0.1

layer.

Predominantly unvegetated Ioyer (e.g.,
open weter, mudflat, bate ground, rock
outcrop, and/or aquatic bed).

0.1

lie. Spatial pattern ol shrubs and/or trees
(S$0 FlguN A.6)
a. No woody species -OR- few indivjduat
plants of woody species present (e.g.,
spatial pattern irte*evant tor 2 trees).
b. !Regular (e.g., random, aggregate, or
clumped dislribution).
e. Regular (e.g., unifotm dl,tribution, row
planting. orchan:l).

Planned wetland contain& same laytl$
asWAA.
b. Planned weUand doe~ not contain
same rayers as WAA.

tt answer "b"', e"pfein:

II ana NA, record
both scores.

(Wl)

Record both
&cores.

NA
t.O
0.1

11d. Difference in layers

a.

(Wl)

NA

1.0

NA

)>

.......

70%

!L.. -,

,

17

,

r

171

100%

100%

70%1

100%

1oo% I

"'~

..c

d:
0

"0

.."
~

"'

:l!

~

equal proportions and high percenl cover (e.g.. ,. 40%)1or each layer.

!

~

~a.

~

5%

!!l.

iii

i

l•

"•a.

1,,
g.g

-.,"'

100%

...

.!

<;!.)>

1

oru.

~ ·

~
~
....ii"

CONDITION C
TREE (T)

= 0.3 10%

Predominantly one layer.

T

~

~1N1101oo%

R = 10%

10%

(MF •

ii!.
~
~

~

65%

SHRUB 10%

(S)

CONDITION D ::: 0.1

.;;o;~n.;f\ :::it< . . ,,~.
-

CONDITION E

= 0.1

-

= ':

Predominantly unvegetated layer.
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IRREGULAR

REGULAR
Uniform • Individuals are regularly spaced.

.
. .
• .

. . .
•

•

•

•

•

• •

•
•

.
•

•

•
•
•
•

•

• •
•

. .

.
.

•
•
•
• •
•
•
•

•

.

•

•
•
•

•
•
•
•
• •

.
.

•
•
•

• •

•

.

.
. .

.

.
.

•
•
•
• • •
• • •
• • •
• •
•

. .• .•.•
.. ..•...
.....
.•..• •.•••
. •• •
•
.
•.....• ••
• • •
••
•• ••

•

.

.
••
.
... .
~

• • • • •••
••••• •

•
•••

Aggregate Drifts or Sweep

Unllorm (row planting)

(a cluster type grouping whiCh tapers

or feathers out along the edges.)

.

•

•

•

•

•

•
•

•
•

.

•

•

•

•

•
•

•

•
•

.

•

•

.

•

.

.

.

•

•

.

•

•

.•

•
• •
I
• • ••.• •• ••
•• ••
•
• •
• • • • • • •• .
•
• • •• • • .
• •••
.• •••• • •
• •
• •
•
• •
• .
• •• ••
•.
••
•
• • ••
•
•• •
•
•••
•
••
. • • • • •• •• • •
•• •
••
•
•

Uniform

Random
(all Individuals are located
lndependen1ly of each other.)

.

•

•

•

•

•
•

• . .
. .

•

.
.

•

.

•
•

•

• ••• ••

•

•

•

•

unnorm (rows)

•
•• ••
• •

•

••
••

•

• ••

.• ••••

•• •
•

• •• •

• ••
•

•

•

•

• ••
••
••

•

• •••
• •

Ctumped or COntagiOus DistriboliOn
(Individuals located togetllet in clumps)

Fi9ure A.6.
Example$ of spatial pattems (element 11c)
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SELECllON
OF SCORES
FOR ELEMENT
CONDfTIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

WAA

Pl•nned
Weiland

DIFFERENCE
IN SCORES
(Planned . WAA)
If both
raeotd NA

a"' NA

I Z. Cover types (27 tiolecl) (relesto Table A.3):

Trees:
Needle--4eaved evergreen
Broad-le.ave-4 evergreen
Needle-leaved deciduous
Broad-leaved deciduous
Dead

Sorub..Shrub:
Tall evergreen
Buohy evorureen

Non-vegetative:
Bedrock

low compact ev~rgrHn
Tall deciduous
Bushy deciduous
Low c:omp•ct deciduous

Cobble-gravel
Sand
Mu4

Emorgonl:
Tal pe!Sis!ent

Oe.ct

ShOll ~·istent

Num~r

Organic
Dead IaPA n Uees/sllrubs
Open water

Mosa-lich1n:

Mou

TtiJ nonpef3istent
Short nonpers!afent

12a.

R~bblt

Aquafi<>-bed:
Rooled·vaiC'Uiar

Uonen

of cover types in 1aeh layer at

[WL)

site
~ minimum~

and u.e tl'ois

tnirlimum to determine which cover types 1t
the site wi'l be included in the evaluation:

_

_ tO% _

_ 5% _ _

0t~er

Thus. an arta ~ust kat ttast _ _
(e.g .. 10%) of the wetlano • ite oize to be
recognized es a .separate cover type .

Ca,culation of
RelaliYe score

.-

Weuand: 'It of cover types

t of cover l):gn
27

WAA
P1;wiMd

__

: __
. -

:

(e.g.)
( 1)
(~)

-- --

(e>OI11PIO)
(1127-c.04j
(4127-~. 15)

12b. Ratio of cover types (See Figura A.7).

(WI.)

(Considet canopy cover of each cover type
in each layer.)

a. Approxirna lely equal pro~l""'·

1.0

b. ltdennediate condition.
c. Ptedomtnanlly 1 cover type.

13.5
0.I

IWLJ

12c. Degree of cover type interspersion
(See Flgu,. A.l).

••b.
e.

High,

lnle rmed•ate condlion.
low -OR· no inte<spenlon
( I cover lyP<>)

1.0
0.5
0.1
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TableA.3.
Description of Cover Types
Ccvet types t>a$11d upon cleulllc81ion sdlemOs of C<>wwrJin et ol ( 1979) and Galer snd LatStJ~~ (tillof). Definition• t.ksn dim:fly from
CoWIII!Iillel a/, (1979), un/eS3 olh.,..,;so illdiCilltld.

Needle-luved IWfllrHn. Arou do~ by woody gymnoopetm6 w!UI green, .eedHhaped,

Ot ~lll<e -

lltal 111<1 rolllined

by plani.S tiii'Oughout the yeor. Exomples:
blaci< spl\lc:e . . . . • . . • . . . .. . . . . • . . . • • . .. . .. . Picea morf¥1•
No"hem wllite cedar . . . . . . . . . . . . . . . • . . . . . Thujs occldonla/is
Atlantic while cedar ••. ..... . .... .. , . Chsmsocyporis thyolde~
Broad~OIIvod OY"'lJ,.."· Areas clominoled by woody •"9i-orm• with r•Jatlvoi;' wide, ftal leoves that g&l\trally remain groen and are
o!$021)' pmislen1 fct a ye• or mole. Exat'lljlles:

red mangrove . ... , • . . . . . .

. . . . . . . . . RhiloPhot'll m6ng/&
. . . • . . • . Avicennia ~mrlnens
white mangrove . . . . . • . . . . .
. . . • . . c.egvnculf'ria racemosa
red l>ay .. .... ....... .... ..... ..... . . . .... PiYs<U borlJonie
loblolly bay ... ... , ... ...... . .. ....... . Gorr1Mia las/snthus
aweet b l )' . . . . . . . . . . . . . . . . . . . . . . . . . . . . Msgnolia ~·niana
black man~rove . . • . . . . . • . .

Needlo· loaved dedduous. AI'UI dOminllltd by woOdy gyn~~mperm$ wl h needle-shaped or scole-Jil<oleaves thll ore shed dwing the
oold or dry ••••on. Example: ·

bold cypress .. . ..•.. .. .. .. , .. .. ..•.. .. TBKodium dislicll<lm
BrD<td~oaved docid11oUo. Areas ~aminated by woo~y angiosperm• with relatively wide. flat loavos t~at are ahed du~r>g cold or dry

$eason. Eumptes:
bloci< ISh • .. • .. .. • . .. .. .. .. . .. . . .. . .. .. .. . Froxirlu$ nigm
red ..h . . .. .. .... . . . ..... . ............ . F. perrnoytvonk>a

Ameriea.n ••m . . .....••• ....• • , , •. . ... .. . UJmus smerictJntr
bloc~ gum . .. . .. • .. .. .
.. .. .. .. .. .. .. .. . Ny$1;• syfv~lica
tupelo gum ... . ... , .. ... ..... .... . , .•.. . , , . , N . ~r:ru•tic•
awomp wMe oak . .. . . .. . . . . . . . . . . . . . . . . Qu9rcu& bloo/or
overwp oak . . ... ....... .. ........... .... , , ..•. Q. lyrata
b i llie! Oak ......... .. .. .. .. .. .. . .. .. . .... ... Q. 171icMrnc.i/
red maple . .. . . .. . . ....... .. ..... .. . . .. .. ... AC11r 111bnxn

Dead. Area• dominated by deid woOdy vegetaCion U.U•r than 6 m (20 ft).

Tall ovorgNon. Areas dominated by woody gymnoopermo 3 to S m (tO to 10!!,) lall. Ex•mplec:
bl•ck spnx;e . . . .. . • .. . . .. . • . .. . .. . . .. .. • .. Picea mllrians
pond pine . ...... . . , , • ...... • . , .... • ... .. , Pinus 8fti'Otins
young bee• ..... . ... .... ....... .... (ex. Rhlzophorem•ngl•

Logunc.Jisria ,..,..m08s
AI'IOeM/a germiNos)
Bushy IYirg,..n.• Areas dominated by woody gymnosponno 1.2 lo ? m (4 to 71!) ta~. E<amplos:
......,, Qlle .. • • • .. • • .. .. .. • . .. .. .. .. • • .. .. • .. Myrics ~"

coutal sweetbeUt . : ........ .. .. . ..... , . . l.e-UC'Otho. •xiii•M
letUm>ush . ..... ..•.... .. , .. , .... . , , .... ..• Lyonialucida

lnkbeny ..... .... . .. . . . ........ .. ..... . . ,, ..• tlle•(II• IK•
Low com pact evergreen.· Are.s domi•otecl by IIIOOdy gymnospenno less thon 1.2 m

(~ ~) tall. Exomplu:

siiM,D laurel .............. . .... .. ...... Kalmia • n!lllstiiOiie

t>ov lwre!

• .. .. .. . . .. . .. .. • . . .. . .. .. .. . . .. .. . K 1>013o11a

tee tllerfe~l . . . . . . .... . . • ..... . .. . . Cirom•edaphnfl c•tycutota

l•br.dor tea
. .... , . . . . . . . . . . . . . . . lAdum fl~r'lllndicum
bog rosemoty . . . . . • • . . . . . . . . . . . . . . Andromeda gtaucop/Jylla
l>lot kti-ti .... .. . .. •. .... ...... .. . . . , .. . Cyrill•recemll/oro

A J8
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TableA.3.

Description of Cover Types
(coolinusd)
Tall

decld~>ous: Area& ctomiJiated by woody angio•parms 3 to 6 m {10 to 20ft) tall. E:xamplu:
$P8ci<led alder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AII>IIS rugosa
hig~bush bluabarry . . .
. .... , . V-">tum C0t)'111b<>sum
young tre-es . . . .. . . .. . .. • . .. . . (e.g., red maple· Acer rub/lim)
willow ....................................... Salix spp,

Bushy c:t.elduous." AM~& domina!~ by woody angiospe.,& 1.2 to 2m (4 to 7ft) tall. E~amples:
sea-myrtle . . . . . . . . . . .
. . . . . . . . Bscchsris hslimHolia
marsh elder . . . . . . . . . . . .
Iva frottJSC9ns
buUonbush . . . . . . . . . . . .
. . . . . • CephBianthus oecidsntalls
silky dogwood . . . . . . .
.... ....
Comus anrmomum
willow . . .
. . S•lix spp.
sweet pepl)<tr·bus~ . . .
Clsthr• altl"o/ia
bog birdl . .
. . . . . Be/ula pumlla
Low compact deciduous: Areu dominated by woody angiosperms less than 1.2 m (4ft) tall. Examples:
marsh elder .. .
silky dogwood .............. .

tva frottJsctms

Comus smmomum

EMERGENT. Area dominated by erect, rooted, herbaceous angiosperms that may be temporarily to permanently
llooded at the base but do not tolerate orofonaed inundation of the entire clan!.
T1U persistent. • Emergent hydrophytes over 1.5 m (5 fr) tall that normally remain standing at least \lfltif the beginning of the next
growing :leason. Examples:
cattaifa • • .
. .... , ••.•••••••..• , •..• Typha spp.
reed . . . . . . .
... .....
Ph!8gmites susrmtis
purple roosesttife . .
. . . . . • . . . LythnJm ssJicaria
watarwillow..
, , , , .. , , . Decodon vsrlicill•tu&
satt·marsh cordgrass {tall form) . . . . . . . . . . . . Spsrlin& sltemiflortt
..,. .... ...
S. cynosure/des
big cordgrass . • .
soulhem wild rice
... , .•........ Zizsniop$i$ miliac.a

Short persi•tont. • Emargeot hy~tophytesless lhao 1.5 m (5 ft)
\JfOwi"g season. Exampltos:

tallth~t n~rmally remain stonding atleastuntilllle beginning of lh~ oext

salt·marsh cordgr. .s (short form) .... , , ...• Sparlin• •nomillota
. . . . . . . • . . . . . . . . . . . . . . S. foliosa
&edges . . . . . . .
. . . . . . .. . . .
. . . . ~re• spp.
. . , •...•..•. Juncu$~men'tJnus
needletush . . . • • . • .
rice-w~Qrus .. . ..
.. .. .. .. .. .. .. . .. ... L~or$1a o<y:oides

Calrfomia oordgrass

common 9iCkfeweed • • .

. .••... , .•. Ssliccmi.a vitglnics

bul•u•~es .. .. .. ..

manna 9raasea.

. ....... SciJl>usspp.

.... , . . . .

. ...•.. Gfyoeria SPP·

Tall nonpenslst4nt.' Emergent hydrophytes over 1.5 m (5 ft) tall whoso leav.& and stems break down et llle end of the growing season
so thai mostabc>ve·ground po~ions of lhe pl<lnts are ea.ily ban•porl<ld by e.ments. wavas, or 1~. Example:

wild riee •... , ..•.........

Shott nonpe~latenl' Eme'9ont hy<lrop~yteo less than 1.5 m (5 ft) tall whose leaves and &l~m• break down alt~e end of llle growiog

sea sol\ S9 that most abov$-grotJnd POrtions of the plants are ea&il)' Ctansported by aments. waves, or ice. Note-: If waves. currents, or
ice remov&$ a:ll fraoes of emergent vagetatiOI\, th.et'l dassify as short nonpersistent Exampr.es,:
arrow arum .. , •. , . , ....
pickerelw~d ....

arrowheads .

P11JtandttJ 11itginics

. Ptm/eda1la corrJaltt
Sagiltaris •pp.

WL Data Sheets
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Table A.l.
O.acription of Cover Types
(conrinuod}

MOSS·LICHEN. Areas where mo&aes or lichens cover substrates other than rock and
where emer<~enta shrub!. or trees make uP less than 30% ot~ areJtl cover. ...
Mou. Antas dominated by mos&e&. Examples:

poat mosses . . . • . . .. . . • . • . . . .. . . . .. . .. . . . Sp/>Bgnum spp.
mo$1 .. ....... .. .. .. ....... .. ....... CsmpyUum •fflliiJtum
moss ... , ..... .. , .... ., . . . • .. . . . • . . AulacomniiJIIl PBIU$Q
moss . . . .. . . . . .. . .. . • .. • . . . .. . . . Onoop/lonJS wahlenbetpii
l.l<hon. Areas dominated by liehOM. Example:

nlindeer mo.. . .. .. .. . ... . ....... ... . .

a~ mngiferins

AQUATIC·BEO. Areas dominated by plants that grow principally on or below the sutface of the water

for most of the arowin!l season in most vear s.
Rooted vascular. Areas dominated by rooted vascular pl• ntt th.C grow principally on or below th• a,urfaoe ot th• Wlter for most
growing sehon ;n most years. ExampJes:

ot the

tu~lo grass .... ..... .......... . .. ..... ThiJ/asi• tuludinum
shoalgrass ......... . .......... ... ........ H¥o<Ju/e wrighNi
w>clgoon gran . . . . . • . . . . • . . . • . .
. ... .... Ruppio maritima
wfld ee~•ry . . . . . . . . . . . . . . . . . . . .
. .. V81/is()$rfa lmtricana
eelgra&s
. . . . .. . . . . . . . . . .. . .
. .• Zolilllra mari~Nt
pondwe.d .. . . . . . . . . . . . • . . . .
Pl>tamogeton spp.
1\llcf& ... ...... ' •..• ..• I I • • • • • • I I • • •
NajtJS spp.
water mllloil . . . . . .. . . . . . . . . . . . . . .. . .
Myriophyllum spp.
ditch grasses .. . ............ ..... ... .... ..... Rl,lppis spp.
wat~rwee<~ .. . . . .. . .. . .. .. • .. .. . .. .. • .. .. . .. . EIOl1•• spp.
yellow water l ly .. .. . . . .. . .. .. .. . .. .. .. ... . . Nuptr~ l!ll• 11m
waler lilies .. • .. • .. . .. .. .. .. .. • .. . .. .. .. . . Nymp/>aM spp.

wal8tsnwlwted ......... . .. . ..... ..

~~

NON-VEGETATIVE.' Areas characterized b a lack oflive ve elation cov er.
Bedrock. Area cl'la.ract•ri.z:ed by a bedrock substrate covering 75% or more of1he 'urteoe a11d l•s$ than 30% a r1at coverage of
m ac~QPhytes .

Rubble. Aru charactenzed by aerial cover w~h lo•• than 75% bedrocJ<. but atones and boulders alone, or In oombinaUon with bedrock,
oo~r 7.$% or more of tl'le surl'aoe.
Cob.ble-grsvol. Area dominated by cobble and/or gravel. CObbles are defined as rook fragments 7.6 em (31n) to 25.4 em (1 0 in) In
dlamol.or. Gravel is a mixture composecl prlmtrlly ol rocl< fragmoniJ 2 mm (0.8 In) to 7.6 em (31n) In diameter; ~ usu.lly contains sand.
Sand. Aret dominated by t.and. Sand Js. composad predominantly of coarse-grained minaralaedimants with dlame1ars Jargarthan 0.074
mm and l motler than 2 mrn.

Mud. Areas dominate~ by mud, i.e., .-.1 $Oil oa~ composed predominonUy of cfay and sik-fine mineralaedlmente lots tl>an 0.074 mm

ifl diarne1er.
Orvanrc. Asoas d..,.,..tad by organic aoil, Lo.. to~ a>mpoaed 0( p<edorninonUy D<ganic: talller 11\l n mineral mo..rlat.

Doad follon trMe/shrubo. • Ar9 domi'loted by de•d loRen trees 10<11<>r SlvubS,
Open wottr. Wate< of any doplh wilh no wood\' or emorgonl .-.geJaUon.

"DellnHion• modification ofCowardin ot al. (1979) and Golel.and Larson (!974).
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CONDITION A: APPROXIMATELY EQUAL PROPORTIONS

..

Example 1

Example2

a:
w

0

()

1-

z

w

()

.....
a:

FigureA.7.
Examples illustrating oonditions for retiO ol cover lypes (el&ment 12b)

WL Data Sheeb

11M

A41

Low Cover Type Interspersion

c

~
----1

"

---------------------------------High Cover Type Interspersion

Figure AS.
Cover type lrttersperofon (elemenl12c)

Low Vegetation/Water Interspersion

------- ----------- - ------- - -------High Vegetation/Water Interspersion

KEY

= Vegetated Areas
= Open Water: water of any depth with no emergent vegetation
(includes mudflat areas which are periodically inundated).

FigureA.9.
Vegebl~orllwater lnterspe<slon (element 13b)
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

I:Zd. Undesirsl>le species

••

Vogetalion specie& which are
oonsicJered to h.ave limited habitat
vslue (e.g., Phragmitss a.mn~Ns.
Lythrvm sslicaria) are absent -OR- If
present. do not ctominate si'te.

NA

b. Site dominated by vegetation apecies
conaidsn~d to have lim~ed habijat

0.1

SELECTED SCORES FOR
ELEMENTS
WAA

Planned

Wetland

DIFFERENCE
IN SCORES
(Planned· WAA)

If both
are NA record NA

[WL)

Assume NA• 1.0

[Wl)

Record boll\
$Cores.

va!ll8.
~f pl'$'.&ent, identify species:

12e. Qtfferenoe in ~over types

••

PJanned wetJand contafns same eover
types as WAA.
b. Planned weUand doe• not contain
same cover types as WAA.

NA

NA

1.0

If answer •b•, explain:

13.

Vegetafi~>nlwater

proportions

13a. Percsnf open water

[WI.)

(Open water • water of any depth with no
woody or emergent vegetation. tnclude
rnudf1a1 areas wllicll are periodically
inundated.
N"'e: in tida• systems •stimate opan w~tet

If one NA. record
bottl 3COfeS.

eovetage at mid-tHie.)

a.

A~proximatel)l

50%.

b. Intermediate o:ond~lo• (e.g, 10- 30%
or TO- 90%).
c. Open water absent or minimal
coveraga (e.~.. < 10%) -OR· open
weter predominant cover (e.g.• > 90%).

1.0
0.5

0.1

13b. Degree of VitQBfalionfwatfi int&mpeBion

[WI.)

(~ Fl;u"' A.9).

...

High.

1.0

b.

lntermedi~te c:ondilion.

M

e.

Low ·OR· no inte~p'trsion (e.g .. site

0.1

all vege!alion or all~· water).

tf one NA. record
Goth scores.

WL Data Sheets
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S€1.ECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

S~ope

21.

WAA

Pl.1nned
Weiland

DIFFERENCE
IN SCORES
(Pianne(l • WAA)
If both
ora NA.. record NA

of edge

21a. Shapo of upland/Wetland e<lgo
(SM Figurw A.10).

(WL)

Upland/wetland oclge absent.
••
b. l""9ular.

NA
1.0

c. Regular, $mOOih.

0.1

22. F"mh and wlldf~e alfractetO [., -•rd onl)'l

Auume NA~ o

2 2a. Wll<llifo ottractors

(Wl)

Abundance of cover, ather than ~~~
vegetation (e-9-, l nogo. def>oe bru$11,
l afttn lreellogs, roclls!boul<le n, or artificial
attractor&).

••
b.

IliA
1.0

Absent or sperse.
Moderate to at>undanl

Wpie&ent, check type- of attradora .~
estlrnate percent cover. tn some cate$ it
may bo bosllo oount and record lhe
n1.1mber of attrat::tol"' {e. ~ . Mstfng baKes}.

A.ttractor
S11ags
Dense b<U$h
Sr~o~sh piles
Fallen treesnags
Rockalboulders
Artificla I;

Nesting strvc:tures
~ti ngsaes

Artificiil lree eevlfiee

Other·

WAA

--- -------

--

Pl1nned
Weiland

------- --- --

23. Island&

••
b.

SeLECTED SCORES FOR
El.EMEHTS

(Wl)

Uplard illand(s) pruent.
Upland isf-and absent.

1.0
0.1
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EDGE

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

Upland/Welland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

IITegUiar

Upland/Wetland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

Irregular

~

KEY:

---

" Upland/Wetland Edge
,. Wetland/Water Edge

z

Upland

~"Wetland

D • Open Water

Figure A. tO.
Examples of regular and irregular boundaries at tile upland/wetland and wetland/Water edges (element 2.1)

....

...iii

c-..,. -DLn: ro
s-

!'l

-

(4<:1

Sco"'•

-'---

P!OOJf:CTTI'TlE: -

Element

COMPARLSOH:

- - - - - - --

{0-9·• WAAIJ)IOnoed -

\

Ol...,rbeooo o1
wildl;!olho-

--·

nd)

It •c, 16b, ~nd 20s = NA., reconj N~

--'--

(203) Grou ronlamlnar;on

- -' - -

(I ell) W.ttand size

~

Haoy soore = 0. 1. reoord o. 1

•

- fQMtJrM
'---Reduoe
tlabitaJ Value
{F)

-'---'---'---'---'---

__ __

- -'-.,

~

(118) Laye,

(l ib) Cond!Uon of ~"

,___

.,ar, . . , . -..,.,..

•

-

aWIQ9tlortlernertli
\lliln avai~bll S<iO't e

=

---'--Vage1a1bn
cow,Typ~
.3\'Q,~g& lt)l

C12d) U""""r.lDifl 'l)&elos

-'---

(131>) Vegeoationlwa!Or

H•NA '

~

eo..r l)po lnl....,.,.lon

(l!la) %090"waler

-Wdei.Ue
-'---

F+HC

-2 -

I'CI

(13>) Ralloolccwertypes

(I :!c)

-Vegetatiw;n
-'--Slta!a

(11e) SC>af8lpo!!Omol

--'-

--'-

a-,gr.agt lor tleme,_s

>

avaltabte SCOM

.

__,__

/

~=NA

Habllal

Compi"""Y
(HC)

"""'agef<•rorltmO'ltl
w!th availatll• 6COteS

•

--'-Vegetationl

Water Propofllons

rd~rspef'$ion

(21a)Sl\ajleol; >
-

edge

-'---

(22o) Wilcllile alnelot$

--·--

(23)

ISiilnc!S

-10<m"tl availeble scores

~
•

--'--

Phy<icoiF-

:;'
;II>

..•

~

ll

...

)>

"'
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PROJECT TITLE:

FISH {Tidal)
DATA SHEETS
Function weighting area (AREA) = That portion of the assessment area which. based upon water regime, has the
capacity to support tidal fish (e.g., tidally influenced areas up to line of spring high tides).
Fo1 use jn
FCimodol

ELEMENT

SElECTION
OF SCORES
FOR El EMENT
CONDITIONS

SELECTED SCORES FOR
ELEMENTS

WAA

Plal"'ned
wattand

For use in
Table A.2 onlv
D~FFERENCE

IN SCORES
(Planned • WAA)

~:W)(eS

~

~NA

Soltabllhy I« tidalli$h (olement 24):
24. Obltruction to on-site fistl p.a ssage
(obaUlJdion can be on- or off-site)

••

No bnier(•J present.
Barrior(s) preoenl, but conditions modified
to ponnit fish p..•ege (e.~ .• fish ladder.
installation of cul~rts In mosq11ICo control
impoundments to re-establiSh tidal
exchange and fish- passage).

NA

c.

BaHiers prasenl. ami utilized for fish

NA

b.

d.

e.

r.

management practices.
Sile isolated, blft utiliz.ed hy fish (• ·9··
pond).
Conclaion(o) present witCh CU<tot Ds~
J)OSS&ge (~ .. lmj>jttgemenl Of'l i ndu$U1al
inlelo>~) o r il!te~ with njgra!Ofy ~
(e.g ., semi-lrrlQ- eonbol s~ns<~Utes
• ue~ as weirs. undersiZe<! cu!Yert).
Corldllion($) pte$&.,, whtc::h impoMe
lbsoruta physicat (e.g. • impoundment for
mosquito control, tide gate, dam, waterlall,
thermal plume), chemi~l (ext..,., in pH).
or behaviora( barrter• to fish panage. Fi1h
ecc011s to lhe site and suMvol ol alte 15
p,.clude<l .

ASJ!Ume NA = 1.0

[FT, FS. FP]'

NA

NA

o.s

0 .1

........................................................,,,_,,,................................................................................... .......................... ............................... ........................

~················

If score for element 24 ~ 0.1, thon thoro is no potential lor J>I'OIIkling 111e tical fish function: therefore. the Flah (Tidal) FCI is nol
applicable (NA). Continue ~SCOleS ~ NA 01 0.5.

·············-···········..··•·............................................................................................................................................................. .............................................................
~

Denotes funtion(o) lo wltich element applies: SB • Shol<!lioe Ban~ EI'O$iOn Control; SS • Sedimenl StAblliZIIIion: WQ; Waler
Ouality: Wl ~ Wlldl~e: FT ~Fish (Tidal): FS = Fish (StroamiRiver): FP • Fish (Pond/Lake); and UH • Unlquent>../Heritage
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Evaluation for Plilnned Wetland• (EPW}

SELECTION
OF SCCRES
FOR ELEMENT
CONDITIONS

ELEMENT

Distumonce facto~ (elements 1b. 4a,

1.

4<1.

WAA

Plilnned
Wetland

DIFFERENCE
IN SCORES
(P!oMed • WAA)

f1 both scores
are NA record NA

Tb, ane124):

Bank dlaracteristtcs

1b.

Shomline bank stabi!Hy
No shoreline on·site.
••
b. Shoreline bank erosion is minimal

(e.g., > 75% bank surface prole<:led by
vegetation, bouldorslrubbtelgra""l, or
otnor matorlal•).
c. Shoroline bank erosion i$ mo<lorata.
<1. Sl>ofoliM Wnk 0<os1on is subslanlial
(e.g .. < 25% bank surtue fll'lt&ct..s).

4.

SElECTED SCORES FOR
ELEMENTS

(FT. FS,FPJ

A..ume NA • 1.0

NA

NA

0.5
0.1

Ofsturbance

4•.

Oisturbonco at •lte
(Sediment Stabilization)

(SB,SS, FT,
FS, FP(

(Do not include ob$ervations of debris)

••

No or minimaf di.stU'rbBilce.
b. Potel"tiel fof Qeriodic disturtance
present, but preventalfve action taken
(e.g., in,WIIttion ot excrosure fences
for hefbivorei andfor human
<'isturbance) ~OR· if reoently disturbed.
sollssufficianlly sta:b~lized with mulch.
seeding. or planting.
c. M -rale disltrrl>anoe (e.g.,
chlu!Wnce ol _...,.. only in ·
I)Ot1lo n cl sl1e; infteqtJefll grazing by

NA
NA

D.$

w•~nowtj.

<1. EvO!ence ol substantial ~rio<frc
dtsh.ubanee which m•k.e$ sutJ.stnue
unstabte (e.g.• musktal eacouts.
overgrazing by warerfowl. ca~le
grazing and ttampliflg, nutri~ activity,
human ectlvity sudl as the use of off.
rood vehicles: ,_..r.nd ijfled. filled.
logged, clear-wt or excavated and nol
stabilized by •-ing or plenting).

0.1

Assume NA = 1.0

FT Data SheetB

7194

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

4d.

Oitturbano:e of c~anneVopen water bottom
(Open waters water of al>)' ctapth wnh no
emergent vegetation)

·c.

WAA

Plann$<1
W<!Uand

DIFFERENCE
IN SCORES
(PiaM~- WAA)
If both •core•
ere NA record NA
AssumeNA~

1.0

NA

ChanneVopen water ab$ent.

b. No or minima:l recent diahn'bance.
Chonnevopen w~ter disturl>ed in tho
past (e.g.. dredg~. chaMeliZe<l), but
hes begun lo recover some of 111<>

natural channel/open water and
shoreline characterl$tlcs (e.g., retum to
near origtnal depth$; and re-estebli$hment of aquat~ and $h.oreline
vegtt:tation, ttltel"' trees. woody debfi$,
snd rocks).
d. ChannaVopen waler reC$nlly diolurbed
(e.g., filled, conflMd to culvert, or
d<edgad in past yeot) -ORs.ubstantialty attered to prevent
reeovery of natu1at eh.ara:etefistics
(~.g., cemenl chann&l).

7.

[FT. FS, FP}

SELECTED SCORES FOR
ELEMENTS

A49

NA
0.5

0.1

Hydroperiod

7b.

(1'1]

Most pennonent hydroporiod

••

Natural !idol •ydl9~ariod -OR-

nlhe

Assume NA • 1.0

NA

area is impounded, P'OYisions have
been mode (e.g., cuiYertslns!alled) so
that hydroperiod mimics natured
~ydrOil"riod.

Hydroperiod uouolly follows naiUial
tidal hydroporiod (e.~.. hydroperiod
periodically anor~d to manage for
mosqulfo conlrol).

0.5

c. Hy<froperlod does nor or rarely follows

0.1

b.

naturallidal hydroperiod.

24. Obstruction to on·site fish passage
(Element a're.ady answered above.)
...•...........................,.....,..........................,.._,__,,_,,,,,._,,.......,.._,,.................,.._.,,._.., .•...........
Oescriplion of BVBilabfe foodlco""r(etements Tc. 9o,
10d, 101, 21b. end 22b):

7.

Hydroperiod

7C.

IFTJ

Spatially dominant hydropetiod

a. R09ularly ftooded (e.g .. low marsh).
b. Bolh Irregularly flooded and 10guJarl~

1.0
0.5

fl~ed vegelated eodomlnant (I.e.,
high a"d low m<)rsh approximately
equal propor11ona).
c. lm•gularly flooded (e.g., hig~ mars~)d. Deep water (e.g., >2m allow lida).

0.2
0.1

.............................. .............................. .......................-·-··············

Evaluation for Pl•nn..~ Wetlands (EPW)

A SO

SELECTION
OF SCORES
FOR ElEMEIIIT
CONDtnONS

ELEMENT

9.

SELECTED SCORES FOR
ELEMENTS

WAA

DIFFERENCE
IN SCORES
(Planned • WAA)

Planned
W..tland

If both seore•
are NA record NA

Subttrale

Sic.

IFTJ

Substrate •wbility for f<Sh

a. > 75% rood.

1.0

b. 25 • 75% mu<l.
c. < 25% mud; com~ ed predominantly
of hard material (e.g., ...cr. mck,

G.6
0.2

s~etl).

d.

All hard material (e.g., rock, shoiQ.

0.1

10. Vegetalk)n charaderistics durlna growing
aea1on (Note definition ot lower shore zone •n
FlgureA.Z)

(FTJ

10d. Plf08nl plan! (bani) cover excluding
1-r ahara zono. (Consider cnly thO..

bo!/1

pans of vegetation wNch now contoct Wflh
water flow. See Figu"' A.3.)
ASsessment aree Is atl lower shore
•• zone.

NA

b. >75%.
~1 • 75%.
d. 25· 50%.
e. <~5%.

1.0
0 .7
0.3
0.1

c.

I Of.

Pmc:ent cover of rooted vaacular aquatic
beds in tower shore zone,
! See Figure A .l.)

••

No lower shore zon•.
b. Covet> 75%.
c. Cover 51 • 75%.
d. Cover .25 ·50%.
Cover< 25%.

••

fFTJ

NA

1.0
0 .7
0 .3
0 .1

21 . Shape of edge

21b. Vegetalad wsUanlllwater ed9e (&.9-. ohape
of Iiiii erNie or ch~~

{FT. FS, FPJ

(See FiiiU19 A.1D.)
ltregul.r.
••
b. Regular, trnooth.

1.0
0.5

c. Edge ab..,nt or minimal (I.e .. no

0 .1

d'lennel in study weUand area).

tf one NA. ni(;Ol'd

·CO(· ··

If one NA. record
bolh scores.

A 51
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SHORELINE

!

) I~ LOWER SHORE ZONE

~UPPER SHORE ZONE

BANK~~

1_..-LOWER LIMIT FOR EMERGENT$

AVERAGE WATER LEVEL
·-·-·-·-·

Can be upland
or welland

TREES, SHRUBS.
OR HERBACEOUS

TREES, SHRUBS.
OR EMERGENT$

Shoreline Sank:

Steep &$cending slope Df land Df aoy height raised above the adjacent &llore ltlat can
experience undercutting if it is in contact witll wat~~>r.

811ore:

Vegetatll>d Dr non-vegetated substrate IDeated channelward of the bank.

Upper Shore Zone:

Vegetated or non-vegetated portion of the shore located between the bank and the
pOtential lower limit of emergent or woody vegetation a$ ctictated by water depth or
lide level.

Lower Shore Zone:

Vegetated or non-vegetated portion of the shore located channelwarcl of the potential
lower limit of emergent or woody vegetation.

Entire Wetland:

ll'lctudes wetiand areas landward of the bank, the bank. the upper shore zone, Md the
lower shore zone.

or
A

BANK

EME~GENT LIMIT

B

BANK

EMERGENT ~IMIT

....
Uj,'i~~~~~'~.:
;

:::::;!:::::::::::

%COVEAOF
;!;:,COVER.:;;!. ROOTED VAScULAR

'!...!Hi;lfHjEji1ff:.
AQUATIC PLANTS
::::::::::;::..···

. I

UPLAND

IUPPER SHOAE'

LOWER SHOAE

I

D

·BANK

EMERGENT LIMIT

%COVER

%EMERGENT
COVER

LOWER SHORE

UPLAND•

UPPEASKORE

LOWEASHOR£

figureA.2.
Definitions D! $t\Dreline bank. stlore, upper shore zone. lower 31\ore zone, an<! entire wetland (element 10)
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Evaluation for Planned Wetlands (EPW)

VIEW FROM LEVEL OF
AVERAGE HIGH WATER

--

MEAN HIGH WATER

Examples:
Forest

Emergent Marsh

Percent (Basal) Cover
(Elements 1Oa, 1Ob, or 1Od)

<25%

>75%

Percent Leaf Litter &
Debris Cover
(Element 10c)

>75%

Ground surface
areas almost entirely
covered by live
vegetation

Figure A.3.
Pe~nt plant cover (elements 10a. 1Oil, 10c, and 10d)

FT

7194

Data Sheela

EDGE

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

Upland/Welland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

hregular

Upland/Wenand Boundary

Regular

Regular

Wetland/Water Boundary

Regular

lm~gular

~ . Upland

KEY:
-

-

-

s

Upland/Wetland Edge

-

Wetland/Water Edge

~

0

• Wetland

= Open Water

Figure A.1 0.
Examples ot regular ana irregular boundaries at lhe upland/Wetland and weUandtwaler ed9es (element 21)
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En luat<on for Planned Wetlands (EPW)

SELECTION

OF SCORES

ELEMENT

FOR ELEMENT
CONDITIONS

SELECTED SCORES FOR
ELEMENTS

DIFFERENCE

IN SCORES
(!'tinned • WAA)

WM

PIBnned
wet~nd

II both SCOT. .
r.cord NA

ore NA

22. Ftsh 1nd wikf!ife attraetof3
22b. Available fi&h cover/attra<:!Drs

(FT, FS, FP)

AuumeNA~o

Abundance of cover, othor than Hve
wgetaUon (e.g., snag•. dense brush,
fallen ~ee/logs. rockt/Ooulde!O, or artificial
11Voclors), acce10ible to fish on)'IJme of

yeor
Et'Cimete potentJal cover for tllis habitat
type in region (e.g_, 15%):
Not" abundance rotative to lhis optimum.

•• Abundant.

b. Moct.rate cover.

c. No cover or sparse.
d. Exce, :Sive (e-.g., SO% debris and
g arbage).

1.0
0.6
0 .1
0. 1

If present. ched< type ot anractors and
eatim1te peroenl CI.Jv•r. In s.ome eau& it
may be best to count and record number
of anracto,s.

Attractor
Dense brush
Fall&n lre. ./logs
Rocb/t:)Ouftlers
Artiieiot
Slake beds
J\Mik metal (e.g_, cars)
Boals. bo'liU
Concnlte prod ucla
Artificial aeawe.-d
Tire strucltlre-s
Shellfish a!tractor

Bru&h pifeo
Vltrlr"'d clay pipe
Low el\eek dam
Olh•r:

WAA

---- -

---

-----

-----

Planned
w.ttond

-- ----------- --

............................................................................................................................................. ............................. .............................. .................

..

FT Data Stle&ts

7/114

SELECTION
Of SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ElEMENTS

WAA

Planned
W&tlar>d

ASS

DIFFERENCE
IN SCORES
(Planned - WAA)
If bot~ soor.o
are NA nrcord NA

Factors ~$Crlbing W8ter q"a~ty C•lornenls 20b, ZOe,
20d. tmd2Df):

20. Water q ual~y
20b. Woter qvaity rotings

[FT, FS. FP)

If one INA. record
both • .,., ••_

Oetine state water quality ratings and
atoJgn to followillg cat•goriu:

H;gh:
{e.g., Class A~ no or minimal polfutlon)

Moder-ate:
(&. g .• CJa.as B ar.d C • moderate pollution)

Low:
(&.g .• Cl.>s. 0 = severe po!Mion)

Water quality rating for wateMay:

a. frtf(>rma!il)tl not available.
c.

High.
Moderate.

e.

Law.

b.

INA
1.0

0.5
0.1

EvaluaUon for Planned W.Uanda (EPW)
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SE~ECTION

OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

200. Evidence of nulrlonl, sediment. or
t:Ontaminimt $OU,oe& (If more than one
score applicable, record lowest ~re).

a. Information not available.
b. Little or no potential for nutrient.
M(llment, or contaminant input.
c. Evidence of or potential for moderate
nutrient, sed•ment. or contaminant
input.
d. EvidGnee of high nutrient concentration
In th~ wetland/waterway (e.g.•
recurrent a&g;al blooms) or known
souroe(s) ~»ntributing niJ!rienls to the
wetland.Waterway (e.g., sewage
ouffalls, mina tailings, landfills. septic
fitld$, aaive pasture lands .and
croplands).
e. Evidence of hig~ lnorganie sedi...,nr
input (~.g., scormwater outfatls;
irrigation return flows: direet
ob$eNation of sedlmenllnputs. ia ..
~diment plumes of turbid water at
inlet; predominatlt $0i1$/&lopes
elassitied as eroding or erosion hnard
bySCS).
f. evidence of pre!l<!nee of l»otamlnants
(e.g., otuMed plant growt~. exeesoive
growt~. andlo< abnormal morphology;
oil•~••• on marsh sumce -AND/ORkt1ow11 source(•J contributing
eont&mlnenl$tO the wetland.Walerwoy
(e.g., hazardous water $iles, superfund
•lies. l~ndr.ll9).
g. Evld~nee of OOt'ldiUons known to stress
fos~ (e.g .. low DO. high tumidily.
axt~mes. h~tempe,a!ure. thennal
plume).
20d. Dissolyed oxygen (DO) during 3ummar

••

tnfom1ation not av.aii.abJe.

If both s1»re s
areNA record NA
Jf ona INA. record
both scores.

0.5
0.1

0.1

0.1

0.1

[FT, FS.FPJ

e.

o.s

a. lnfonnation not .availab)e.
b. 58- so· F (20-32· CJ.
c. 41- 68· F (5- 20• C) ·DR·
90 -104· F (32 • 40' C).
d. < 41• F ·OR-> 104· F
(< ~· C-OR·> 40· C).

Pranned
Wetland

DIFFERENCE
IN SCORES
(Planned - WAA)

INA
1.0

INA
1.0

201. Maximum rnid-$ummer temperature withln
pool• or littoral areas

WAA

[FT. FS. FP]

b. U•ualfy > 5 mg/1.

Usually botweon 2 and 5 mg/1.
d. F<equently < 2 m9/l.

SELECTED SCORES FOR
ELEMENTS

If one INA. recorn
both sc:ores

0.1
[FT, FS.FPJ

If one INA, re<:O<d
both sc:ores

INA
1.0

o.s
0.1

'

.."'
::!

C-Olon 01 FISH (T-) FCI

Selocled
Scorn

(0)

PJIOJECTTili.E: -

- - - --

Elen>er>t

- '-'--'- '- '-

-

'-''--

{~I

.

Obmuc:tlon ta fasn passage ~ tl score • 0. t. SlOP. Tttere is oo p)tentilal lot pr~g ti~l ft;h habbt.
It OOOM- 0. 1 or NA. then oon!Jn'-'C tNirh ..,....
mOdel.

Ill>)

Shoreline bonk S~abilily

{ )

Oklurt""""' at site (SS)

-

- - ' -·-

r-::ll'J..., ,9
L

• •

-FoocWCottet
'--

_______

Umitil'lg
FadOt$

(~41

!7<1

t9cl

S.botn!Jo ouilabiity IO< fish

( IOd) Plat~l(bosa0 """"'

'!;;

-

-

-

-7

average for
a...ai!Bble scores

·FIOft(TIOOI)
-'-FCI

(101) Rooted"" .....'

--'--

(21bl St>apoOI-ao-recge

-

(23;)) A~lable1ish <:;Q\I"QffttHra(;fors

_ _, _

•

..__

pennanen1 h)'OOperiod

--'-'--

r!Wfogeto<eleo>em
wi1h aVJ,iltttJI• soores

('<I)

(7b)

--

{e.g.• WAA/plaone~ ...-11)

OOI>IP,6.RISO>I;

______________________________ ______________
_ _\__.

- - --

*Jl&'te b«<$

(20b) W&te, (f.lalty t~Dlgs

-=<:::::::!

II seore a•ta.ila.bl•, record SCOfe

lOf wo

lllrrlorma""n not av•iloble, corolo<re.

-"'7

- -' - -' -

(20<)
(20d)

- -' -

~ Mllxi.,um WBlel ~tmpe~a~ooe

~eel-

~- ~-~~··-~-·-w!th....a-......

~

.

'-

-~lily

Equ•lon 19:

"'....

7< {9c ~ (1-lll!IOdl + (><1(101} . 2tb + 22!?1

1:

.
0

•

..ne<o > • ponlon ol AREA whi<t> ls
f9ptMen!Qd by tower ~ :ooe il1
ioQr9merdS of 0:.1
(e.g., 0.1. 0.2. D.3, .•. 1.01

"'

I
)>

!!I

FS Data Sheete
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A 59

PROJECT TITLE:
FISH (Non-tidal Stream/River)
DATA SHEETS

Function weighting area (AREA)= That portion of the assessment area which. based upon water regime, has the
capacity to support non-Ndal stream/river fish. The period at inundation can vary throughout the site. Suitable
wetland water regimes include permanently flooded, intermittently exposed, semlpermanently flooded and
seasonally flooded. Unsuitable water regimes may include saturated or intermittently flooded.

SElECTION
OF SCORES
FOR ElEMENT
CONDITIONS

ElEMENT

For use in

For use in

FCI mod•l

Table A.2 only

SELECTl:O SCORES FOR
ELEMENTS

DIFFERENC E
IN SCORES
(Planned - WAA)

WM

Planned
Wallond

are~both=~·
I'IA
NA

Suitsbility tor non-tidal streamlriW~r /ish (el&mont 24):

2C. ObstrucUon lo on..ile fish pasoago
(obsl!vction can be on. or olf-sifB)

••b.
c.

No barJier(s) present
Batrler(o) presenl, bul conditions modifiea
lo permil fish pan og• (&.g., fish ladder,
instollallon o( CUIVell$ ., -""""' co nlrol
imooundments to re-e.stablish tidal
•~cha nge and fish passage).
Borrier(s) present •nd ulili:ed l or fish

<1

man•gel"1l&l')t pr~ctices.
s~e isci•Md. btJl utilized 1>y fish (e.g .,

e.

pend) .
Condftion(s) preoent whicll curtoil fl•h
pa.. sge (e.g., lmplngoment on lndustlial
~nWJte$)

!Pl. FS, FP)'

Assvmt

NA ., t .o

NA

NA

NA
NA

0.5

or Interfere with migratory cycles

(e.g ., te.rnt-f!TII)O~.ti'Jdment conlrol etructures

f.

such 8S welts. undoro2ed -~
Con<tition(s) present which imposes

0.1

absolute physical (1.9 ., impoundment for
mosquito conltol, llde g•te. dam, waiA!rlall.
l~ermal plume), cl14omical (extrome in pH),
or beht viorsl beMet•lo llsll p. .uge. FirJl

ace"" to th• •tt. and s urYival at aile !a
proctudod •

................................................................................................................................................ ......,........................

' ' ' '" ' ' ' ' 0' ' '" '" " ' ' a ' ' ' ' ' '

' '' ' '' ' ' '" " ' ' ' ' ' '' ' ' ' ' ' ' ' " ' ' ' ' ' ' ' ' " "

NOTE: If score !Or elemenl24 e 0.1, then llloro io no potenllol for providing !he norrticlal fillh funcr;on; lherafore, the FISH (N<>n-tidal
Slru~r) FCI is not -licable (NA). Conlinue ls00111• • NA or o.s.

...............·····•·........................................................................._,, .................._.•..·····-·········--.....................................-......................................................................

O.OOtes flrtlcllon(s) to whic:lt elemem 11'91ies: 58= Shorw!ino 8afll< Erosion Ccl'llnlt, SS • Sedimonl StabiliZation; WQ = Woter
Quall!y; Wl • 1Mid11,.; fT m FISh (Tidal); FS = Fl$~ ($!Nom/River): FP • Filh (Pond/like): and UH ~ UniquenesS/Heritage
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Evaluation for Plann&d Wetlands (EPW)
SELIO.CTED SCORES FOR
SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

ELEMENTS
WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned • WAA)
Jf both scores
are NA record NA

0/s.trmwm lactOfS (elfmsnts lb. 411, 411. 16c. Bnd 24):
I.

Bank chatacterittic>
lb.

Shoreline bank stabil~y

••b.

No shoreline on·~ite .
Shoreline bank erosion il minimat
(e.g., > 76% bonk surface protected t>y
.egetatlon, boulders/rubble/gravel, or
other materials).
c. ShoreJine bank erosion is modetate.
d. Sf'loretine bank erosion is substantial
(e.g., < 25% bank surface protected).
4.

(FT, FS, FP)

Asume NA~ 1.0

NA
NA

0,6

0.1

Disturt>anoe
49.

Dish.Jrtulntd at site
(Sedimelll Stabilization)

[SB. SS, FT.
FS. FPJ

!Do not include observations of debris)
~- No or minimar (t1$turbanea.

b.

Po~enticd for "rt«Sie disturbance

pre>ent, but preventative action lak&n
(e.g., in>tollation of enclosu"' fences
for hetbivort$ and/or human
dlsturbanee)-OR· if ~ntty d1$turbed,
soil> suff,ciently stabilized wit~ mvlell,
seeding, or planting.
c. M<>derste 4i>t•ll>ll•oe (G.II-.
d1sturbanee or se<Sitntnt$ only in
portion of site; infrequenl ~rszing'by
waterl9wl).
d. ~vJdenoe of substantial periodic
disturbance which makes subsrrate
unstable {e.g., muskrat eatouts.
ovat9razil\g by waterlowt, cattte
grazing an<J tr.am~lil'lfl. nvtria activity.
human ae:livit)' sueh aslhe u~e of off·
road•ehleles; wetl~nd tilted. fillect,
logged, dear-cut or excavat~ an<l not
$\abilized by seeding or planting).

NA

NA

o.s

0.1

Assume NA •1.0
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

Ad.

Oi~tulbance ol dlanneUopen water bottom
{Open water~ water of al\)' depth W~h no

[FT, FS, FPI

SELECTED SCORES FOR
ELEMENTS

WAA

Plan~ed

Wetland

A$1

DIFFERENCE
IN SCORES
(Planned· WMJ

If both smres
are NA record NA
~sume

NA ~ 1.0

eme(£ent vegetation)

a.

ChanneVopen water absent.

b. No or minlrnaJ r~cenl disturbance.
c. ChannaUopen water disturbed in the
pa&t (e.g., clredged, channelized), but
h.as beg:un to recov&r some o1 the
natural channeVopan water and
shoreline cnaroeleri~tlcs (e.g .. return to
near otigJnaC depti\&; and reoestablishment of aquatic (l:nd shoreline
vegetation. fallen trees. woody debris,
and rocka).
d. ChanneUopen water recently dioturbed
(e.g.. filled, confined to culvert, or
dredged in past year) ·OR·
substaot~lly altered to l)revant
recaveJY or natural chataeteristics
(e.g., cement channel).

NA
NA

0.5

0.1

16. Si%e
16c. Fish habitat size
Does the a..etsmenr AREA have a very
low fishery tlabitat value Decause of (1) itt
small $IZe aod suiJoundlng landscape (e.g.,
< 0.1 aere an~ DGrdered Dy urban de~lopmont) or (2) becau$e it is ephemeral.
a. No.
1).

Yes.

(FS, FPJ

~sumo NA •1.0

NA
0.1

tf yes, explain:
2A.

Obttruetion to on..site fish passa:g&
(Element already answorad above.)

·-··-···············'·"········"""'''"''''''"'''''''-···············"'''''"'""""""''''''''''''''''''''"'""'''"'"'"'''"'"

............................... ............................... ..........................................

08scription oltwei~b!e foodlcov•r (eiemMI$ !Om, 10o, 21b, 221>, 2Sol,
INid 26):

10. V"'l&tation charocteti$tlu during growing
aaason
tOm. Vegeta&ie ov<trllang
(wll~in 30 em (1 It) of water $Urlace)

lfS,FP)

Estimate optimum% ovarllang forth I$
h&bltat tYP• in region (e.g., >50%): _ _.
Note abundance relative to thia opUmum.

a. No s.noreltn.e on·site.

NA

b. Abundant (e.g., > 1 ft. on ~0% ol

1.0

shorelineI.
c. Moderate (e.g.,,., ft. on 30 • 45% 1>1
$hore1ine).
d. Sparse (e.g., > 1 ft. on !esa than 20%
of shoreline).

0.5
0.1

II one NA, record
both score$.

A 112

Evaluation for Planned Wetlands (EPW}

EDGE

Upland/Wetland Boundary

Regular

Irregular

Welland/Waler Boundary

Absent

Absenl

Upland/Wetland Boundary

Regular

Irregular

Welland/Waler Boundary

Absenl

Absent

Upland/Wetland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

Irregular

Upland/Wetland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

Irregular
- Upland

•

KEY:
---

Upland/Wetland Edge

- WellandiWater Edge

- Weiland

D • Open Water

l'igure A.10.
Examples ot regular and irregular bound&ries al the upland/Wetlancl and we~and/Watet edges (element 21)
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SELECTION
OF SCORES
FOR ELEMENT
CONOinONS

ELEMENT

100. Aboveground plant biomass in welland,
ncludlng lowor shore zone
Almost all potential aboveground plant
biomats at present stage of develop·
rnent remain&. Plant cover is dose to
!~at whicll would occur naturally
w~hout distutba:nca. It t.a~ acaas e,cis,t
(e.g., bedrock), IIIey are nota r&suH of
loss of vegetation from tand uses.
b. Plant biomass 50 • 75% of potential
due to di$turbanoe (~-9-. grazing).
Plant
biomus 2S • 50%.
c.
Plant
biomass< 2S (e.g.. only root
d.
syatem and part of stems remain).

a.

(FS, FP)

t.D

0.7
0.3
0.1

2t. Shape of edge
::11b. Vegetated wetland/water edge (e.g.,
of tidal ~ee:k or cllannel)

s~ape

(FT, FS, FP]

.. (See Flguro A.10).

••b.

ITTegular.
Reg'l.ll<tt, smooth.

c. Edge absent or minimal (i.e., no
channel in study wetland area}.

1.0
05
0.1

22. Fi9h and wildlife attractors

22b. Available fistt cover/attractors

[n,FS,FP]

Abundanca ot cover (e.g., vegetation.
d~nu brush, fallen tree/log&,
roekslboufders. or anitici~l ~ftrae~ors) in
ritt<>t&l a.reas. pools. ancl backw.1t&rs during
s.ummer.
Estimate potential CO';'er for this habitat
typo in rogion (e.g .. 25. 75%):
Note abundance reiQit~e to this optimum.
Warmwater fishe~s:

Optimal (e.g., 26. 75%).
b. Near optimal (a.g., 15 • 25% or
75. 90%).
c. Adequate (~.g., 3- 15%) or exoeuive
(e.g., 90 • 100%).
d. No cover or lparse (o.g., < 3%].
Q,

1.0
0.8
0.3
0.1

Trout stream:

••b.

Optimal (e.g., 15. 50%).
Moderate (e.g.. 2 • 15%).
c. Exoe9sive (e.g., >50%).
cl. No C<>v&r or sparse (e.g., <. 2%).

(Etemenf 221> continuos on n.•t1J89e.)

1.0
0.5
0.1
0.1

SELECTeD SCORES FOR
ELEMENTS

WAA

Planned
Wedand

A63

DIFFERENCE
IN SCORES
(Planned • WM)
If both scores
~ra NA ~cord NA

A 64

Ev•luatlon for Pl•nned Wellanda (EPW)

SELECTION
OF SCORES
FOR ELEMENT

ELEMENT

SE LE.CTED SCORES FOR
ELEMENTS

CONOITlONS

WAA

Planne<l
Walland

DIFFERENCE
IN SCORES
(PI•nnod • WAA)
H bclh Wlfes
""' NA record NA

22b. Available fo$h coverlattrtelors (con1)
11 ~rew•t. cheek !)tp• of a.ttractors and

estimate peroent cover. In some eases tt
m ty

be- to co.n~t and I'IICOtdllte

numbet of anract.ors.

WAA

Attr&otor

Emergent vegetat;o.,
S~o~odv~a~

Oenseb<tah
Fal len trus/logs
1\ocl<alboulders
Millelal:
Stoko bods
Junk molal (e.g. cars)
Boats, ba rg&s
Concltlo produtts
Allllitiel uaweed
l ite SllUd\Jf8S

-----

- - -

-- -----

--

Shellhsn' attraelor

----

BH.tl h piles

Vhriliod clay pipe
Low chock dam
Othet:

--

Planned
w.tland

---------- ---

-- --- -

--

25. Pool/riffle

l5a. Pe-rCent pool area jn stretCh of tbeam
(N~te ·

[FS)

H one NA, record
both scores.

may n!ed to consider areas outsicte

of smal assessmen1atea.s co <f.etennine
percent•ge whit::~ is rep,.aentative of
stream.)

Trout stteam:
estimat. pooJ ;uea dul~ng fate growing
Hllo n, low·water perioda:

•• No stream ore-site.

NA

b. Appro•imat•Jy SO% (e.g•. 35. 65%).

1.0

c. Low (o.g., 5 • 35%) or hi9h (~ 65%).

0.5
0.1

d. Sparse (o.g., < 2%).

W•rmwate.r 'tre-a.m:

E$t""•~ pool aroa dutin.9 average

s"""""'flow:
No s(ream on-site.
••
b. Predominant {e.g .•

NA
> 60%)

c. Low (e.g., 20. 40%).
d. Sparse (e.~.. < 5%).

1.0
0.5
0.1

;
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Evaluation for Planned WeUands (EPW)

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned • WAAI

if both score.s
are NA record NA

Description of available foodlcov•r (f#fomsnts 10m. tOo, 21b, •no 221>):

10. Vegetation characteristics during gro-Mng
Ma,on
[FS.FP)

tom. Vegelatlve overhang (within 30 em (1 "'of
water surface)
E•hmate Ol)timum % ovemang for lllio
habftal type in region (e.g .. > 75%:) _ _.
Note 3bundance relative to this optimum.

••b.

No shoreline on·site.
Abundant (e.g.. > 1 ft. on > 75% of
shoreline).
c. Moderate (e.g .. > 1 ft. on 2S • 75% of
slloreline).
d. Sparse or ~~sent (e.g., > 1 ft. on less
than 2~% of ohoreline).

NA
1.0
0.5
0.1

tOo. Aboveground plant biomass in wetland,
exc:luding lower shore zone.
a. Almost all potential aboveground plant
biomass at presanl stage of
davef6pmenl remains. Plant cover rs
close to that which would ocwr
naturally wltnout disturbanog. 11 bare
a"'as exist (e.g., be<lrock), they are not
s resu~ of togs of vegetation from land
u$e$.
b. Plant l>iom..s 50. 75% of potential
due to disturbance {e.g., graz1ng}.
c. Plant biomass 25 - 50%.
d. Plant l>iomass < 25 (e.g .. only root
Sy$tem and' part of stems remain).

[FS.FP]

1.0

0.7

0.3
0.1

2t. Shape ofedge
21b.

Vog~tated wetland/water edge (e.g .. shape
of tidal cre&k or Channel)·
(SM Flgu.-.A.10}.

••b.

rrregvla•.

Regular, •mooth.
c. Edge &bsent or minimar (i.e., no
Channel in study wetland area).

(FT. FS. FPJ

1.0
0.5
0.1

lf one NA, record
bottl scores.

FS Oata Sheets
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SEL.ECTION
OF SCORES
FOR EL.EMENT
CONDITIONS

El~ENT

[FSJ

26. Bank "ndemut

••
b.

No sl>o<ellne on-~lle •
Bani< undef<:ul ~ ~ ~

c.

abllrutant cover lot 1\$11 (e.g.. undeiWI
ptedcmlnanlly > tS c:m (> 6 inclle$)).
B•nk un<Serall pruem and prC¥iding

SEL.ECTED SCORES FOR
ELEMENTS

WAA

Planned
Wetland

A&5

DIFFERENCE
IN SCORES
(Planned - WAA)

If both scor"
.,. NA reeord NA

If one NA. record
both score•.

NA
1.0

0.5

mocter·1te cover.
d.

Bank undttcll« mltllmal or obeelll (e.g .,

0.1

undercut predominantly< te, c:m
1~ S ind1es)).

oooooOo0000000. .0 0 ' ' ' '' ' ' ' ' ' ' ' ' ' ' " ' ' ' ' '' '' '' '"'000M . .0 000 000o0000 o00 >000000000000 0 0· 0"00. . 00•00oOoooooooo . .0 0 > 0 0 ' ' ' ' ' ' ' ' ' ' ' ' ' 0 0 00000 . .0 0 0000+

•············•··················................................................................ -........

Factors affO<>Ii/19 roPJO(!uclicn (~lomonts 25b. 27a, •nd 27b):
[FS(

25b. Av~rege current velocity over tp~wning
area• during spawning t'Md embr10
de..,lopment

If NA and/or INA,
record both acorn.

Trout &tream:

a . Warmwater stream.
No $tream on..slt&,
c. Information ~ot available.
d . 30 to 70 em/sec (12 to 28 in/sO<:).
e. t 5 to 30 em/soc (6 to 12 1nioec) .OR·
70 to 85 em/sec (28 to 3• lnlooc).
r. < 15 cmts•c (• 6 lnlaec) -OR·
> 85 em/tee(> 34 lnl.ec).
b.

27. Spawning

NA
NA
INA

1.0
0.5
0.1

~abll.a1

27o. Sp3wr\lno subatrtta. IUK.alble au ring

[FS, FP]

opownlnQ periodo. S.loCI dominant

i ubstrate.

••

GravoVrubble.
b. Sand.

1.0
0.5

e. 8oulders. -.od<. or fines

0.2

(e.g .• Ill. mud. claY).
d. Sile net . -ssit)fe d<Hirlg sp~.

0.1

27b. Sp8W11¥1g sii\IC.tures

(FS,FP]

a.

S~o

b.

Aboon!.

NA
NA

c.

Present (e.g .. gravel or n>ck tpownlng

1.0

not accessible our;,g II>OWflinv.

AuumeMA• O

shoals, 1rtiflcial •eef, suspended
ptotfonms, ~pawnln9 bo<).

If present, describe:

............................................................................................................................................... ................................ .........................................................................
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Evaluation for Pl1nned Wetlancto (EPW)

SELECTION
OF SCORES
FOR ElEMENT
CONDITIONS

ElEMENT

SEl.EClEO SCORES RJR.
EI.EMENTS

WM

Planned
~land

Oll'fEREHCE
IN SCORES
(Planned • WAA)
If bot~ se<>res

""'NA """"dNA
Fe<:!Ot'J do001ibing ..,..,., quality (e,.,.nrs 20b. 2CG, 20d. 20.. 2Qf. anr120g):

20. Water quality
20b. Wo""" qutltv ratlllgs

(I'"T, FS. FP}

If one INA, r&oord
bo1h•coret.

Define slate water quatlry ratings and nsign
lo foll01'1fng ca1egorleo:

High:
(e.g., Clns A e no or minfmal ponullon)

Moderale:
(e.g.. Class Band C • moderate pollution}

low:
(e.g .. Closs D • ' """"'pollution)

Wacer qualiry raring lot walerway:

ln1ormation n:o.t
•• High.

avellab~.

b

c. Modefl!te.

•• low.
ZOe. Evidano. of nuuient. iedlmertt, or
eol'tami"ant sourus (If more than.Dnt
a,n~er applicable, reco,d lowest store).

••

lnlofmati<ltl me availabf11.
b. umo or no potential for mnrle!\1.
sediment. or conraminant input.
c. Evidel'loe of or pofential fot moderate
nutr1an1, sediment, or contaminan~ Input
d. EW:III\C.':It of high outrient concemration
inthe-lefW8Y(O.g .• ~
alf1al blooms) or known sot.Jrot(a)
conllibu~ng nwiente to the
wellandlwatei'WilY (e.g .• sewage outfall&.,
mint tailing$, landfi11t, septic fiekts,
~"" p..turelonds end croplands~
Ellidence ot high inolganic •atllmenl
input {I.IJ., slormwater outfallt; irrigation
rerum flow$; <J.ir+d ObServation of
&edimef\t il'lputs, i.e.• sediment plumes of
lutbld water at inJet; predomimnt
&oihJalopes dilssifted 1.1 arodtng ot
e~oolon llozard by ~S).
I. Elildeoce !'If presence of contamlnantG
(e.g .. stunted planl growth, excenlve
growth, and/or abnormal morphology; oit
aheen on marsh surface -AND/OR·
knoWn som:>o($) ~
contamiMms to the wetlaodfwatetway
(e.g .. hau.f'dous w11er sites. supertvncs
aJttc. l,ndl'iiiG).
g. Evidenu (If conditions. knatm to &tre"

..

fi•h (e.g.. low DO. high turbidity.

8ldrames in lempefOIIR. tllarmat
p!un>e).

INA

1.0
0.5
0.1

If orte •NA, record
both sco,ee.

(FT, FS. FPJ

INA

1.0

0.5
0. 1

0.1

0.1

'
0.1
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SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

20d. Dissot.ed ol<)'9"n (00) during summer

[FT. FS, FPJ

SELECTED SCORES FOR
ELEMENTS

WAA

Planned
WeU~nd

DifFERENCE
IN SCORES
(Planned - WAAJ
If both soc:::•
a.-e: NA recot NA

If one INA, record
both soores.

Trout $lream:

a. Information n01 available.
b. Usually > 9 mg/1.

e.
d.

Usually between 5 and 9 mg/1.
Fraque~tly < S mg/1.

INA
1.0
0.5
0.1

Warmwater str&am:

a. lnforrnatiOI\ not availetbla.
b. Usually> 5 mg/1.
c. U&ually betwe•n 2 $nd 5 mgn.
d. Frequently< 2 mg/1.

208. pH r~nge

INA
1.0
0.5
0.1

[FS, FP)

If one INA. reoord

both soores.

Trout stream:

a. lnfonnation not availa:bt&.
b. 6.510 8.0.
c. Botween 5.5 and 6.5 -OR· 8.0 and 9.0.
d. , 5.5 .OR- • 9.0.

INA
1.0
0.5
0.1

W&rmwater stream:

a. Information not availa131~.
b. 6.5 to8.5.
c. B<otween 5.0 and 6.5 -OR- 8.5and 9.S.
d. • 5.0 -OR-, 9.5.
201. Maximum mid-&ummer temp&rature within

INA
1.0
0.5

0.1
JFT, FS. FP[

pooSs or littorai areas
Trout stre31m:

a. tnformation not avaifaD!e.
b. 54- 66• F (12 • 19• C).
c. 36- 54· F (2 • 12• C) .OR·
66- 77• F (19- 25· C).
<1. < 36· F ·OR· > 77• F
(< 2• C-OR- > 25• C).

INA
1.0
D.5
0.1

warmwater $!ream:

a.

5nformation not a"ailab!e.

b. 6S • 66• f (20-30· C).
c. 59- 68' F (15- 20· C) .OR·
86-93• F (30· ;>4· C).
d. <59· F ·DR·> 93- F
(< 15• C-OR·> M• C).

INA
1.0
0.5

0.1

If one INA. record

both $eores.
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Evaluation for Planned Wetlands (EPW)

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

20g. Maximum monthly avetage turt>ldl!y duri"~

[FS. FP)

jnform:!ltion not available.

Low (e.g., < 80 JllJ, sea:lli
depth> 2m).
c. Model8te (e.g., appro>c. 150 JTU).
d. High (e.g., 200 JTU. secchi
deplh ~ 0 m).

ELEMENTS

DIFFERENCE
IN SCORES

IPI8nned - WAA)
WM

PJanned
Wetland

If both scores
are NA recold NA
If one INA, record

bot~-····

£ummar

••b.

SELECTED SCORES FOR

INA
1.0
0.5
0.1

~oiRSH(MM.....,

Selected
Scores

1••

...;;;

_....,fCI

Elemetd

~CTTnl~ --------------------------

.

(e.g., W.O.I\Iplan,...~-rod)

eot.FARISON:_

---'---

(2•1

~ tf Kore • 0. t . SToP. There is no potelllial fot p1oviding olrNmfriver fit h habitat.
Obatruction 10 •ish pas&age ~ tf scoro • 0. 1. thef'l OOI'ItlnUQ wilh mod~.

__ __

(I b)

S/le<<Mine bank stability

---------------------------------------------------- '--\

-

'--'--'---

__'--__

-

-

\

'--'---

__

--'--\_

1•1) Oiolu""'""" at o;to CSS)
(~

average t()( elements = _ _\_ _

(1t5c) F'dl habllatslze

witt! avallabloe 600f'fle

l imJiing
Fe¢101'1

(24)

Obmldlon 10 !Ish PQssage

CJO'nl

v_,;...,....._

( 10o) """"-....

•verage for e&emems. = _ _ \..._
willl ave:t1&ble scr..1 e.s
FoodKAwer

l21b) Stl11>oolwe_,edge
(2<!>1

(258l ... pool .....
(26)

•\181f89& for

Bal"k undert;'lllt

avlilebl& scores

-'---

(2llb) CUrrenl velocity ..,in POOls

- -' - - - -' - - -

(278) Spewr>oo '""'"""
(2111) SP""'r>o9 oiiUCNres

___\ _

(2Ctl} W~arquallly raJin~

average for elements
with available 'cores

•-LAep.oduction

~ 11 ~ tVIIII.1b'e. reootd J®re lor WO

11 informacion 001

120o) pH

0

i
IWifageiO< elemE<'<s •

wclh •val_,.ble scores

-'---

(:101)

MIJCirnum llfaWr t.mpe:rattft

-'---

(OOgj

Tt.~l\lidity

;;;

a>~eJte.btoe. QOntinue. ~

-:- ::::::-~

--'---

FIIII(H--

st,.omiRim'l
FCI

:---------___

-

•

- '--

Wai>O,Ouol~

(WQ)

..g!
'"
,..
:::
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PROJECT TITLE:
FISH (Non-tidal Pond/Lake)

DATA SHEETS
Function weighting a rea (AREA) = Thai portion of !he assessment area which, based upon w ater regime, has the capacity
10 support non-tidal pond/lake fi$1\. The period of inundation can vary tl\loughout the s~e. Suitable wetland water reljimes
include permanently ftooded, in termfttentty exposed, aemipermanentfy flooded and seasonally ftoo<led. UnsullabHI water
re{limes may include saturated or intermittently flooded.

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

For usa in
FCt model

Foruseln
Table A.2 only

SELECTED SCOR£S FOR

DIFFERENCE
IN SCORES
(Planned • WAA)

EL.EMENTS
Planned

WAA

Wetl~nd

If both sooro.s
are NA A~<X>rd NA

SuitBbi/ity for non-ti dal pond/lake fi$1/ (o!emants U and 28):

24. ObsfructiOfl to on-si~ fish pau • ge
(oboltuction can be on- or off-site)

••
b.

No barrier(t) present
Bar~er(s)

present, but cond ~ions modified
to pormil ftoh (>Sssoge (o.g., fish ladder,
il>llallalion of ctitv.Jis in mosquito control
fmpo-undments

c.
d.

e.

I.

(FT. FS, FPr

to re-.stablish

Assume NA • 1.0

NA
NA

tidaJ

exchange and fls~ paauge).
Bonier(s) presonlanG utilized for fish
INIE\SIIJement practice,.
Sle ~led. b<Jt uliized II)' fish (e.g.,
pond).
ConditiOn(o) present whiCh o~rtail fith
pess.a9a (e.g•• imp;ngemtl\t on industrial
intakes} or lntelfere Willl ll>igraloty cyCles
(e.g.. semi-Impoundment conn~ otruclvres
1uch a.s wtlr.s, undeniled culvert).
Condition(&) present wllich imposes
ab•olute phyJical (e.g.. fmJ)Oundment for
mooquilo control, lid&gote.• <1.,, w<Otalfa~ .
tllennal phltno), cl!emal (o t.....,., in pH).
or behavioral barriera to fl'th passage. Fi sh
• cct'&S to the stte and l urvlval at sfte 11
precludod.

NA
NA
0.5

0.1

28. Avoilable refuge during drougM and/or ,,.• ..,

[FPJ

Assume NA a 1.0

Is the~ an aeceoalble wale< body with are.. of
suflicl"m depth whief> will not dry up during a
dloughl JN>d/ot mne 1fuou91>out tile water

ccrumrt

~

·

-·· ~

-

..--. ..-·-·-·-··-·--·-·...-------.....-·--·-·--·-·------.....-....L;___________

·-~ -

·

NA
0. t

-

Yes.
No.

a.
b.

..·---- _.._______ .,._.,___

NOTE: If score for elem&nt 24 and/or ofemrtnt 28 • 0.1, then there i&no potential lor pr<>vldill91he noiHidal fi6h function· therefore
'
·
the FIS11 (Non-tidal Pond/lake) FCI It not applicable (NA). Continu<> ~ seo,., • NA or 0.5.

•
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Evaluation for Planned Wetlands (EPW)

SElECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR
ELEMENTS
WAA

Planned

Wetland

DIFFERENCE
IN SCORES
{Planned - WAAl
II bolll score>
.are NA record NA

Dl$turl>a11Ce fac1ors (olemonts 11>. 4&, fd, 16c, ttnd Z4):

4.

Dl>turbanee
lb.

Shoreline bank stabilily

a. No shoreli.. on-sit•.
b. Shoreline ba~~ ero~lon I> minimal
{<e.g., >75% bank surface protected
by vegetation, boulde,.,rubble/gravel,

tFT,FS,FP)

Assume NA. • 1.0

NA
NA

or other materials).

e. Shorelioe ban~ e~ion i& rnodera~.
<1. Shoreline bank erosion is sub$t~Mi.11
{e.g., < 25% bank turf&ce prot$e!sd).
4a.

Distulbance at site
(Sediment Stabilization)

0.5
0.1
(SB, SS,FT.
FS, FPJ

(Do not include observations of debris)

a. No or minima! disturbance.
b. Potential tor periodic disturbance
pte$enl, but pr$Venrativ~ action taken
(e.g., ln&laltation of anclosure fences
for hf)rb1vor~s and/or human
disMbanoe) -OR- if r$e»Miy distutbed,

NA
NA

soils sufficiently sUibllized wilh mulell,
soe~ing,

ot pl~nt<ng.

c. Moderate disturbance {e.g.,
d;$turJ)ance <>1 s.ediments only in

portion ol site; infrequent gra.ing by
wetelfowl).
d. Evidence of substa"!i&l periodie
di$tVrbanee wllich make~ sub~tr~te

uno13bla (&.g.. muskrat e&touts,
overgrazing by waterfowl. eattle
grs:ing .end tnrnpfing, f'Utria .act:Mty.
human activ~y such a$ the u$e of off·
road vel\iei$S; weUaf'ld titled, tilled,

IOIIped, clear-cut or .,xeavated and not
stabilized by seeding or planting},

0.5

O.t

Assuma NA ~ l.O

-.

FP Data Shetlll

1194

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

4d.

Disturbance of thanneVopen water bottom
(O!>en -er • wale< of ony depth Willi no
eme'98nl >tgOLl!lion)
C~annellopen water aboenl .
diSILirbance.
b. No or minmal ovfdonce of re<ent
diSW!bance.
c. CllannoVopen water dislurbed In tho
past (e.g., dredged, channelized), but
has begun to recover same of lllo
nawrol chsnnetto,..n water and
shoreltne characterl&tics (e.g., ret\lm to
near original ctepths; and re-eatabli s~
rnent or aquatic and s.l\ore!ine
v•g<Ution. fallon lttes , waody debri$,
and roe~s).
d. Channel/open water reoently disturbed
(o.g .. nued, confined to culvo" , or
dllldged in post year) .ORsubstanlially al1e<ad to p . t -

a.

SELECTED SCORES FOR
ELEMENTS
WAA

A 73

DIFFERENCE
IN SCORES
(Planned · WAA)

Plannecs

If both ocores
are NA. record NA

Wetla<ld

AG6ume NA e 1.0

(FT, FS, FPJ

NA
NA

0.5

0.1

reeovery of netural charact-eristic~
(e.g., cemenlcnannel).

16. Sl:o

..,

16G, Fi&h habitat siz•

(FS,FPj

Aasume NA • 1.0

Does the anessJMnt AREA have a v~ry
low fiahery habilt! ~aluo boar use of (I) it•
sma.Hsize and scnrouredi.ng landscape

(e.g., < 0.1 ocre and bordered by urban
development) or (2) becauH ij is
e:phemeraf,

No.
•• Y•s.

NA

b.

0.1

If yos. explain:

24. Obstruction to on-site fish passaoe
(Element already an•w•~ above.)

--

-·-·---------·------·-·--·---- -------- ---- ---·

..··----

-~-----·
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EDGE

Upland/Wetland Boundary

Regular

Irregular

Wetland/Water Boundary

Absent

Absent

Upland/Wetland Boundary

Regular

lrregutar

Wetland/Water Boundary

Absent

Absent

Upland/Wetland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

Irregular

Upland/Wetland Boundary

Regular

Regular

Wetland/Water Boundary

Regular

Irregular

g. Upland
• Upland/Wetland Edge

KEY:
-

-

-

c

Wetland/Water Edge

~.Wetland

D • Open Water

Figure A. tO.
Examples of regular and irregular boundaries at the uplandlweUand and weHandtwatet edge& (element 21)
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Evaluation for Planned Wetlands (EPW)

SELECTION
OF SCORES

ELEMENT

SELECTED SCORES FOR
ELEMEIITS

(Planned. WM)

FORE~EMENT

CONDITIONS

DIFFERENCE
IN SCORES

WM

Planned
Wetland

If both scores
are NA record NA

22. Fish and wildlife altractors

[FT, FS,FPl
Abundance of cover (e.g., vegetaUon.
dens. brush, fafJan tree/logs,
rocks/boulders, or artificiaJ attractors) in
littoral ateas, pools, and backwaters cturing

sumrrt&r.
E$timate potenlial cover lorthl& habftat
type in region (e.g., 25. 7&%): - . , - Note ~bundanoe ~latlve co this optimum.
~. Option~! (e.g., 25 • 7$%).
b. Near optimal(e.g., 15. 25% or
75. 90%).

1.0
0.8

c. Adequate (e.g., 3 • 15%) or excessive
(e.g., 90 • 100%).
d. No COver oroparse (e.g., < 3%).

0.3
0.1

If p1esent. Oh~ type of altlactors and
estimate peroerrt cover. '"some cases it
m•y be best to count and record the
number of attra~;to~.

Attraetor
Emergent ...eg~&tiOI'I
Submerged vegetation
Den•• brvs~
Fallen lraas/logs
RoC):s/bould&rs
Artificial:
Slake bed•
Junk metal (e.g., cars)
eoato. barges
ConC~ete product~

Mlf<Clal •eaweod
Tire $trudures
Shellfi>h attraclor
Bru£h piles
Villified clay pipe

Low eheck darn
Other:

WAA

-----------------

Pfanned
Wotland

--

----------------

............................................................................................................................................. ··•··•···················•····· ........................................................................

...

A77
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SELECTIOH
OF SCORES
FOR ELEME"'T
CONDITIONS

ELEMENT

SELEC'IED SCORES FOR

ELEMENTS
WAA

Planned
Wetland

DIFFERENCE
IN SCORES
(Planned -WAN}
11~th score•

1

are

r&oord NA

F•<t= affecting ,.procluctior~ (Mments 271, 27b. and 27c):
27. Spawning habhat

:Va. Spo""lng sllbl~ate . accnalble dufin9
OpiM'nillg peri ods. Seleet dominant
aub•trote.

a. Groveland/or pebbles.
b . Etne<genl ondf01 aquatic vegetation.

c. Sand and/or fine sediments (e.g.. silt.
mud, clay).
Bedroek andlor boulders.

d.

e. Site not accestib~ during 1p1wning.

(FS,FPJ

1.0
1.0
0.5
0.2
0.1
(FS,FPJ

27b. Spewning slrudures

a. Site not accesaibk!l during spawning.
b. Absent

c.

Pre•e<~~ (e.g., graver 01 mel< opo""-"9
sho81s, orliflttal reel. $U$penc!od
platforms, spawning bo)().

Assume NA

111

0

NA
NA
1.0

If present des.eribe:

27<. OraWdown of witter dllrin~ spawning end

(FPJ

embryo developmellt (under norm11
conditions}

..

No 0< minm.l dr. - n .
b. Moderate df'lwdown causing acme
loss of spawning hobitol.
c. Orawdown suftleient to e:xpos.
spawning subttrate thus c.a usl~

A$sume NA • f.0

NA

0.5
0.1

lubstrial lon of $pawnin.g habital
Examples of un5uitablr drawdown levels:

gizurd ohod
preen aur.fis.h
nonhem pike
blac:t< b uMhead
loogoose date

largemouth bas&

>0.5 m {>1 .6 -1
>1 m{>3.3fl)
>1 m (>3.3 11)
>2m (>6.6 ttl
>3 m (>9.8 fl)
>-7 m (>23 ft)

............................................................................................................................................................................. .........................................................................
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Evaluation for Planne>d Wetlands (EPW)

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

SELECTED SCORES FOR.
ELEMENTS

DIFFERENCE
IN SCORES
(Planned· WAA)

WAA

Planned
WeUand

Jf both scores
are NA recon.t NA

FI>C!Of$ ~wibing wator quolity (elements 201>. 20c. 20c1. .W.O. 201. sod 2()g):

20. Water quality
20D. Water q~allty no!lng$

(FT, FS, FPJ

Define state water quality ratings and
assign tG fDIIowing categories::

Hign:
(e.g., Cfass A • no or minimal pollution)

Moderate:

(e.g., Class B and C • modeme pollution)

Low:
(o.g., Class D • severe pollution)

Water quality rattng tor waterway:

••

tnformation not availab~.
b. High.
c. Moderate.
d. Low.

INA

1.0
0.5
0.1

ff one INA. record
I>Otn scores.

FP Data Sheets

SELECTlON
OF SCORES
FOR ELEMENT
OONDrrtONS

ELEM ENT

:zoe. Evidence of nutrient, sedimenl. or
contaminant sources {If more than one
score applicable. record lowest score).

a. lnformetion not available.
b . little or n.o potentia1 for nutrient,

(FT, FS, FP)

SEI.ECTEO SCORES FOR
ElEMENTS

WM

Planoea
Wenand

A79

DIFFERENCE
IN SCORES
(Planned • WAA)

II both scores
• re NA record NA
tf one INA, record
both scores.

INA
1.0

sediment. ar contaminant tnput

c. Evidence of 01' potential lor modertle

0.5

Evidence of high nutrient eo<~Qntration
i n lha - ian<IJWalarway (e.g..
rec.'"enl algal blooms) or kMWn
seu<U(s) ~ I'IW\enl.$lo the
weuonQ.'oloterway (e.g., -~·
ou1111Hs, mine ta~"'~'· landfil s. s!j)lie
fitfda. tetWe pasture:lands aOO
er<>plo ndo).
e. Evidenoe of high ino1ganic 1ediment
input (e.g., otormwater ou~alls;
irrigation return flaN5: direct
observation of sedimel\t inpufs, i.e.,
Hdiment ptumes of tur1;)id water at
fnlet; precic>m~nant soils/ttopes
classified as eroding or erosiol"' haurd
bySCS).
f. Evidence of presence of conttminant&
(e.g.• slunted pla.t growth. excessiv.
growth, and/or ebncm"lal morpholo~y:
oil eh-ean on marsh $utfaee AND/OR
~"'""" !OO!ce{$) 001\llibuting
eollUmillarrts to lite e lland/WoteiWI Y
(e.g., haunlous- sites. SUfl'lriUnd
sileo, landfils).
9· Evidence of condition.s known to afr•.sa
hh (e.g., low DO, h i~ tuli>id~y.
extremes in tempetatutll!l. u,.rmal
plume).

0.1

nutrient. sediment, or contaminant
i(lput.

d.

20d. DissoMid oxygen (00) during summer

0.1

0.1

0.1

(FT. FS, FP]

lnfonnatioo not available.
••
b. Utually s mgll.

INA

Usually becween 2 and 5 mg/1.
d. Fre<~ueolly < 2 mgn.

0.5
0.1

>

0.

20e. pH rtng•
lnforrNtion nol available.
••
b . 6.510 3.5.
0.

Between S.O and 8..5 .QR. 6.5 and 9.5.

d. ' 5.0 .of\.> 9.5.

If one iNA, record
both scores.

1.0

[FS. FP!
INA
1.0
0.5
0.1

If one INA. rac:ord
both ocor...
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SELECTION
OF SCORES
FOR ELEMENT
CONDnlONS

ELEMENT

201. M1xlmum mtd-.summer temperature within

(FT, FS, FP(

pools or littoral areas

••

lnfom~alion

not available.

20~.

INA
1.0

e.

0.5

Mulmurn monlhly overage fvrb;<lJiy during
lntonnmon not available.
b. Low t• .g.. < 80 JTU. se<XIII

(FS. Ff'j

Moderalb (e.g., approx. 150 JTU).
d. tiigh (e.g., 200 JTU, seeen;
depth~ 0 m).

WAA

If bolh scores
ate NA record NA
II ooe INA, I'OCDtd

If one INA. record

both st:ore&.
INA
1.0

depth> 2m).

c.

(Planned - WAAJ
f'laMtd
Weiland

0.1

SUI1VMf

..

DIFFERENCE
IN SCORES

bolh 0001'&$.

b. 68 • 85' F (20 • 30• C).
!;9 • 68' F (15 • 20• C) -OR·
86 • 93• F (30 • 34• C).
d. <59· F-OR·> 93• F
(< 15· C-OR·> 34• C).

SELECTED SCORES FOR
E1EMENTS

0.5
0.1

CabAatlon ol FISII jl(on-1 Pondll.llh) FCI

S«ocled

1•1

PFIOJ~CTmlE:

_ _ _ _ _ _ _ _ _ _ _ _ __

~

Elemonl

COMP.IIRISO>I;

Sooce<

.1•·9·· WAA/planned -land)

:->
__ ............
__ -----------....-------------- .....---------------------I! scot• = 0.1 for either element STOP. There is oo ~entisi•OT ptovidlng DOI'Idllake lish hBbitst.

-'--

(24)

ObstJUction to fish pasiage

_ _\.__

(:!8)

... tt.
Refuge d LA'Ing droUC}nvfl(l;et.e

Clb)

ShorulinQ bank Sl<lti!it)'

--'--

(48)

lnslurbano& at slle ISS)

--'---

(4<1)

Oisturbanceln dlannell<lpen 1'r<m~r

It S(;Ofe ~~t 0.1. thea oontinue with model.

....... -..\

__ __
\

{16c' Ash 1\abital &i2e
OI>SitLK:tiOtl to llsll p=age

--'--

(24)

_ _\ _ _

(tOm) Vogel......, owtllang

_ _\.__

(IOo) Planlt>amaeo

_ _\.__

(~I b)

--'-

{ZZtJ) Avsilabte fish coven'attfs~

~

_ _\.__
Li!nltin9·

__ ___
\

FoodiCD\<ef

Sheoe of """""""""'•red<le

--'--

127b) Sj>awning

_ _\___

(27c) ll<awd<>Wn

1

~

Fect04'9

~ """~90for..._nts
M1h avsilsble soores

SWfage tor
aWiJa~ ~$

__\__ C27al Spavmin!jl st--:ures
~utls=lra:t•~=-=========:=:~----

awlagel6te!em!Qflts
with available sccwcs

(201>) Walat qu•llty ,..lngs

=-::>

_ _\ _ _

120<1) DIS-O"l''IOO

_\.__

CZilel ptl

--'-

(mtJ

_ _\.__

(21)g) Tu.W;ty

MaximiJm w.atsr t$mperatura

FCI
=. _ _\ . _ _

~available &cores

Flep«~auction

~ 11 tntorma1ion not avelable, oontinure

(OO<;J Nulr;on!/sec~;mon!loomaminanl sooru.s ......._

_ _..____

At" (Man..W.I
PcnclltJokt)

average lor ~ts

-=---+ II score a""ilablo. ,_,n:l G<>O<e fo< WO

_ _\.__

•

~

,

"1\

3Nerage ~elements • _ _\.__
~Ailh available scoces
WtHet Qualily
(WOI

~

(/1

f

.....
)>
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A8J

PROJECT TITLE:
UNIQUENESS/HERITAGE
DATA SHEETS
Function weighting area (AREA}= Entire wetland assessment area
Fo< ..... in

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ElEMENT

251

Endangered spaeioa (sta~- OJ fedorally-6lted)

[UHJ"

••

Wellan<l f'IOt withln known range or eny
threatened or endangered! species.

NA

t>.

Watl1nd is known to be jnt.abi\ed by

1.0

For~in

FCI Model

Tobie A.2 onl}'_

SElECTED SCORES FOR

DIFFERENCE
IN SCORES
(Planned • WAA)

ELEMENTS

WAA

Ptanned
Wetland

If b01h scores
arttNA. record NA
A..umeNA ~o

1/>roa~M•o OJ endangetod species.

e.

Weiland is considered Ot!l;eol Nlbitat lot

1.0

rhreatened or end.angared speer.s.
d.

Walland is within ~nown range of
tl\,.atened or el'ldfngered species~ habitat

0.9

suitabla for these 5pecies.
If answer b. c, or d lllected. ltlen 1'\o teo:

Speeies name(s)

30. Site contains or is part of a wetland which is
ccnside..O rare or unootm\OJI in 11\a "''Iiin(e.g., a welland unlike other• In lhe area With

(UHJ

AsoumeNA= 0

rt$pect to size or vegetation type).

••
b.

No.

v••.

NA

1.0

If yeo. fill out lhe touow;ng:

wetlan4 cype:
Rec;oo~eemext.

Cenotes tunclion(s) to which element applies: S6 = S1to19~na Sank Ero•ien Cont«>>; SS = Sedimen1 SlabiJiu tion: WO =Water
Quali<y: WI. = Wildlife: FT • FISh (To<J••J·, FS =Fish (Strum/River): FP • Fish (Pond/Lake); and UH • UniquenessJHe<ite~e

A 84

Evaluation of Plann•d Wetlands {EPW)

SELECTION
OF SCORES
FOR ElEMENT
CONDITIONS

ELEMEI"T

31.

sno has do~>Jmontod biological, geological. or other
fealure which is rare or un;que in region.

••
b.

SEI.ECTEO SCORES FOR
ELEMENTS

DIFFERENCE
IN SCORES
(Planned • WAA)

WM

Plannad
WoUana

Kboth •~•
ar. NA rocord NA

(UH]

Assume NA = 0

(UH]

Assume NA= 0

(UH]

Auume NA

[UHJ

Assume NA • 0

NA
1.0

No.

Yes.
If yes. fill out the following:
Faaturs:

Reglonlcontelct:

32. Site contalna atry J:!topenies that ar• lisl.ed on 01
are oi¢ble lor illdu>iQn on tho National Ragistor ol

Kl0101ic Places -OR· conlakls any properties
inct11cfed In lhe

s~te

listing of h1storiea1 ot

arct'l•ok)gic•l sites.

••
b.

No.

NA

Yes.

1.0

If )'81. expfain:

33.

SHe ll included on a stare or federal list of naltJral

~o

Jandmarh .

••
b.

No.

NA

Yes.

1.0

Landmark:

3• . Sile is hydrotog;c;oty COMee(ed to a slate "'
feder~lfy de.signa.te.CS W~d

a.
b.

and Scenic river.

No.

v••.
If yes, Nl out the following:
River:

NA
1.0

UH Datil Sheets

71t 4

SELECTION
OF SCORES
FOR ELEMENT
CONDITIONS

ELEMENT

35. Stte ia or~med b)" •n organl:zed eons.rvatioon 9roop
or public agency for the primary pv-rp0$e of
preservation, ecologicalenhJ.Ilcement. or tow~
iltlens!ly

SELECTED SCORES FOR
ELEMENTS
WAA

Planned
Wetland

AU

DIFFERENCE
IN SCORES
(Planned • WM)
If bolh SCOfe$
0"' NA oero•rl NA

(UH)

Assume NA • 0

(UHJ

A$$ume NA ~o

'"""ation (e..g., pOJI<. S0811ic route. marine

oancluaty).

••
b.

No•

Ye>.

NA
1.0

It yes, fill out lhe following:
G!oup/Agoncy:

u••,

36. Site Is lttlown soionllflc resoarcll study s.ile
-OR· used lot otlwtr educational p<.rpo•u.

••
b.

No.
Yes.
If yes. explain:

NA
1.0

j

::!

:f

calC\IIallon ol UNI011EN9111HERITAGE FC1

-

{I)

_

(29)

EI'Jdoo on<~ spec;oe

\.._

(30l

Rllllly

\~-

(31)

UniQUe te.tUtes

\.._

(321

HlolorlCOI "'eod>oeclogl<el
&lgrillc:>"""

Elemenl

S<:o ...

\.._

__

_

_

__

<XlNPARISON :

'----

(33)

Naiural ~a~Qnoolt

\.._

(341

C<w>nected to Wild and Scenic Rlvar

- '---- '----

($5l

Park. sanc:luary, t1k:'.

1361

sa-'"'"""ro on.

-

~ECTTI~---------------------------

. _ ...Je,g., WANpla"""d M!1at'd)

1

::;>

average lor e!em6nls
wi•h eva.llable seore'

•

__

\.._

U"l-11
HerHoto

FCI

c:::

%

~
i1
~

•

•
li

)>

~
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c

·-

- -- ---EV
- AL
_U_A_T-IO_N_F_O_R_P_LA_N_NE_D
_ WE
_ T..--LA-N--D-S -(E-P'N)..--..----

Fo:iECT~= ,....,._'-!
;' ASSESSMENT DATE(S):

i

-

Bl

- -- " ·i

"""' .....

WAA: .1~

$411¥

planned wetland:

- - -- - -- ---1

INDIVIDUAL($) PERFORMING EVALUAT10N AND AFFILIATION:

'

--

-

LOCATION (e.g., City, County, State, Waterway/Watershed):

•

!

'

'

WAA: 4--'~ ~~- 11'?- RM&:..t,l'.,
planned wetland:

-·

.r.t.tNN'hw

·-

ASSESSMENT OBJECTIVES:
(nole assumed point in time, e.g .. peak of first growing season tor planned wetland)

1/,u.,, tJ,, klt1A ,,J""I'-'• 1l t• IA•ti.•..L-:t.,l.t tJ.l"' t 1 e.t.1 t.,,..L.,.tt.,u{it-tt,_,,.., H41u . It ••.r lui.l.l ,.t e.
,.,..&ate tit.1!d~~~N~t.!la"l4&.:.fH'~t,; en,,.;, tJ. f.tv• .

-

"

WAA

CHECK FUNCTIONS ASSESSED:

!

Shoreline Bank Erosion Control
"

Sedimenl Slabilization

..
'
I
'

planned wetland

,(

'

,(

Wildlife '

,(

./

Fish (Tidal)

,(

./

Fish (Non-tidal Stream/River)

.,(

./

Fish (Non-tleial Pond/lake)

,(

./

Uniqueness/Heritage

./

,(

......

-.

.

·-!

Water Quality '

....

:

./

:

.,(

......

--!

! DESCRIPTION OF PROJECT AREA:
; Include information relevant to the assessment (e.g., NWI classification, description of hydrogeomorphlc
; class(es), land use, climate).

!
I
I

WAA: #J0 ,P/t!T<f ,P,f:fr

# {A:- f~.y--~/

planned wetland:

tf'VI.· P.ftr
/{(/#: R~>•n•• ¥/""'~·-w•l
...cover sheel oontin~~e:s on reverse
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CHECK SEASONAL CONTEXT OF THE ASSESSMENT:

C

Average

:::>

Wet

Dry

In most s~ua~ons, the wetland can be readily evaluated by considering average site conditions. However. in
some reg ions (e.g., arid) it may be preferable to evaluate the wetland for different conditions. Please
provide e xplanation if average conditions are not used.

EXPLANATION OF CHANGES OR MODIFICATIONS TO EPW:

-

Yes

No

Were any Changes, deletions, or additions to element
conditions ancllor assigned scores made? If so, explain
below. Cire l~erature and/or document personal
oommunlcation(s) with experts.
· Werean y changes made to the FCI models? If so. explain:.

Is the pianned wetland designed with the goal of removing

speclflc nutrients? If so. explain. Note: modification of the
WaterQu ality FCI model and elements may be required to
1 insure a focus on the removal efficiency for specified
nutrients. Refer to Chapter 6 and available literature.
Explanations:

~
)

i

./

I

..

~

'

PLANNED WETLAND GOALS:
Target FCis and Target FCUs are recorded in Table A. 1 and Table A. 2. Other pertinent information may
be provided here.

I 1. t/•al"'•d• eyuo/,,. •••••itJ,, rtt:f.- .jM. V/1/llf.~ "'~•-' onu,.rlf.~otiM.
I
j 2. Rlf«t..tt~J' ~f•,;.•Jr~~ ,irel.it-1• 2:toeJ"e•r ""!la••"'•J(t ,ir 4iltll•~ e. tk f.i(o(iqi( tant~p4k (t("'"trtln/(1
rtt:t~J.
J. .f.t~.e;,. B·~t E,..~,;i( t•ttHfwu i(,e.,/(,,.,.,.,-'• e. t.t. tk•.v .ue.,.. a. ,..;-~t
'tt-""'

I
I

i

I

e~U.It~.

•I 1

"''a••,.,,,.

e.a,r.,.,...,;~ uEfHP,.;,NtfV.t4rl-, ~~-"'· tf/f- 1.
f,.,{,..,..f.ftif<l Nf«Q.u/l f$% ,-_...,. ,;, #44f. f"'/,rj' J6.<•p'tr. ft IPU ~cJ..t tAit 1'4f<tfo•l'f•<t H<flJ. 1<6
5.
fA• R,.,. !ll:t.~ 1(.4t-e, I~ tk,t.••t-1~tla~- f .15.
f.

I

,, ...t-;.,

I
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Oak Hickory Forest
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/

~~/,'
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/
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Agricultural
field

3
Planned Wetland
4800 m2
(1.18 acres)
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. . ..

.. .

I

u.., band c:n ~~ ••
2& J~;~aty 1 vi-I

t

N

,,..,._,_d b'f ;rwirlll'llnfr'!IOII ~ •.-.:

SWHtwater Swamp

Btyanvilla

Sussex CO., NJ
211ll/94

WETLAND COVER TYPES
Sites are homOQeneous with high speelel jnterlpftrtion. Tt.re- ate no distinct vegetation zones.

WAA:

PLANNED WETLAND:

1. A. Trees
5. Broad leaved deciouous
Acer robrum
Ny..e sy/Valica
Liquidamllsr styraciflus
l.lriodendrnn wtipifera
8 . 0&8d standing

C. ScrubiShrub
l Buthy de<iduous
Undenl C>em0it1
CleW.oJilifolia
VK'Cinic.m co.')'mbosum

D. Dead follen ueells tiNbs

2. A. Scrub/Shrub
1. Bu&hy deciduous
Undfro />enz(}jf)
C~lhro •lnifol~

Cepll• lonlhus oa:idontatts

ii. Dead

B. Emefllent
i. SIIOrt pe~ent
C...r stricta
C. Non-wgolated
i. <>p.nwa~

3. A. ScrubiShruD
i. Toll hergreen

T•ug• cffnflderr•ls
II. Toll dec:icluou•
Acer n.brom

Ny••• sytvotica

Uqui<l<lmll•r •fYrOclllw

B- Dead IaIIen IYHs/stwl>o
C. Emergent

L Tal pe<&islenl
Panicum vfrgltum

u. Short perolotent
KY 31
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Table A.1.
Comparison of WAA and planned wetland: calcutatk>ns of FC!s and FCUs

! ...t..f#o .f.-,.

Project Title:

Comparison between WAA # -...!.'~- and planned wetland# --'''---

..,.,
FCI

SB

AREA

r,~

FCUo•

FCI

R

-

Terget

PNdtc:etd

M_,irrtf.ll"n

FCUs

FCI

""""

Wetland

FCI

AREA

FCuo•

M

,m

.s

'

""'

.9.1

.n
Wl

-

,_
.,.,

~

1.14

.r

.»

.419

FT

~

FS

.419

.I

~.73

1,14

,(2

FP
UH

I

·Feu.

s

-rargetFCI

= 1]08/established by declaion makers

FCI•AREA

R

•

Target FCUs

= FC u..... • R

Predicted FCI

=

Minimum Area

=

m~"iplylng factor estebllshed by decision

makers

(i.e.• planned wetland goal}

FCis whicn designers presume plenn&el wetland may ecilieve at a particular sila
(Nole this may be greater than Tllfgei FCI}.
Target FCUs/Predicted FCI

'Tl. Tr_,.t/"(1/1pr/lt ..,..t,..eJ-- tJ..tf.....I.U..I.-uuH-~Nhf!U,-t-ft4f~t~ --,~f.Ht.
"'~- '!l.tlc-'.-.ct..Int t4 1vJdretti..•uo~t,., tw;... t4 ~~<• 1 u. VIlli.

'n. ~r(}/p,. r.f-

..~.-&~u.tf<·-'-t~..~~..e .. e~...w... n. ~FtJtl,..,.-&;..... ~1"-'-c~.J
.-r.-n..t4mot{t4VM.

i

TableA2.
Comparison of FCis and eleitlenl $COI'6S
PROJECT TITLE:

!.,ufiH.fN. S'w~l
Elements Yoilh different scores for
WAA and planned weUand

functionaiCapa~lndex

Fundion

WAA

Element

Planned WeUand

Number

Difference

Explanation

toJ

-

P&xlte~.tklw•"-t4-~(,t;i,t,

Shoreline Bank Erosion Cootrol (SB)

#If

;·.~.:.Tal1)it7: :· : \·~::·· ~: · .: /'!=E<(\~.:i:·
. , ..

Sediment St&bmza~on (SS}

0.&1

0.18

e~~.,-Jt4~Mft1

I
i

106

-

PIJx~~k«H-t4- hflttuo
_,._,-~~tM-MIIf

I
i=
~

r;~~r ~::&il"''?:

,• .•.

T<lblo A.2.{1>0go 1 ()f SJ

~

01

<

Ill
~

Table A.2.
Comparison of FCis ancl element .cores

PROJ ECT TITLE:

t •••t ..l tv g,.•.,
Elements with different scores for
WAA and planr>ed weUand

Functional Capacily lnde•

ie'

r;
g
Q'
~

Element
Function

WAA

Planned Wetllrld

Number

i

Difference

e.planation

0

1'/u-cd..tl.dJq_..,.,, n t f-ittf

•...

~~-tk/Wflf

f

:I

Wale< Quality (WQ)

C.6fJ

0.12

10j

~~~·. '!i.' ·t·.~:p: i;~:~~:-:: :~--ll
' Te.rvet: . .,6{) . : . .. . .
Wldlile (WL)

"Remincler. lnclwe element& 11d andlor
12e iflhere are differences In soores

Q.$-f

0.38

... ..,···,::-:<- ··.: -: ·. .·... :: •'

: ~ ·:.:·:·~

fliutt -.Gf ....·,:.. ' ; .

Tallie A.Z. IJ>ege 2 of3)

"'

-

r-~ittA.1t-J~

12c

-

,._ _ ftfe~irtk~...dtd

1Ja

-

,..y,~IH.fM. t.f ikt'-'~

i

TableA.2.
CompaiiSon of FCis and element soores
PROJECT TITLE:

!~tUt.Jatu- !wUf!
ElemelltS with different $COles lor
WAA and plannlldwetland

Functional Capac~ Index
Element

Funtlfon

Flsh~FP)

WAA

P13nned Wenand

Number

Difference

O.l3

Q.J6

11)

-

ElC!)Ianation

I

,f,~tr&fH'""tl~ tA.t~l(d

-.tlld
22J

25
~;.;~·~:.::r.:~.::.\ . ·:::~~~:~;;:':~:. ·..;.'::: ~: {:~::·: : ..
·Target:

Uniqueness~Hefitage (UH)

-

1

.

-

J()

Mdlul

('4#'-'" eM~l(tf/

-

If,
tM-ilfU'

Q

EPA Pl'liPil't Mektl

. ·.· · ...

1

,.V, w-/e- ~~ atfNcf#v,._ t4;kl(tf/

""'~? 1

11/t,(k/

ig
..

~

f

;.

-l'~~;;.:~:~:~·r::<; I
TableA.2.(1><0o 3 o( 5)
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Appendix C.

Glossary Terms

Glossary Terms

Bank undercut: furthest point of protrusion of the bank to the furthest undercut of the bank
Basal cover: proportion of the sne included in vertical projections from stems' intersection with average high
water (Figure A.3, p. A 8)
Baseline compariSon: functional capacity of the planned wetland is quantified at one point In time and
compared to functional capacity of a wetland assessment area
Canopy cover: proportion of the site included in vertical projections from the general outline of plants,
Ignoring minor gaps between branches and holes in the center of the plant
Condition: form an EPW element takes in the wetland
Cover type; areas that are distinguished by the dominance of distinct vegetative life-forms or unvegetated
surfaces
·
Detention time: storage volume divided by outflow rate
Diameter breast height (dbh): diameter of a plant measured at breast height (breast height"' 1.4 m; 4.5 ft)
Edge: boundary where one kind of cover type starts and another stops
Element: physical, chemical, or biological characteristic of the wetland or landscape that dominates the
wetlancfs capacity to perform a function
Element score: unitless number from 0.0 to 1.0 or an equation where 1.0 represents the optimal condition for
maximi2.ing functional capacity and 0.0 represents an unsuitable condition
Fetch: maximum distance over which wind can blow, unimpeded, across open water to generate waves
Fish (function): degree to which a wetland habitat meets the food/cover, reproductive, and water quality
requirements of fish
Functional capacity: magnitude or degree to which a wetland performs a function
Functional capacity Index CFCI); a measure of functional capacity expressed as an index, where 0.0
represents no functional capacity and 1.0 represents optimal functional capacity
Functional capacity units (FCUs): measure of functional capacity, expressed in terms of quantity per unit
area, which accounts for difference in space and time (FCUs FCI x AREA)

=

Function weighting area (AREA): portion of the wetland assessment area or planned wetland that has the
capacity to perform a function; this distinction is used for the shoreline bank erosion control and fish functions
which may only pertain to portions of a wetland (Table 3.3, p. 3-8)
Gravel: mixture composed primarily of rock fragments 2 mm (0.8 in) to 7.6 em (3 in} in diameter; usually
contains much sand
Greentree reservoil$ (GTRs): bottomland hardwood area shallowty flooded tor short periods during dormant
growth period for the purpose of attracting waterfowl and increasing mast production ·
Intermittently exposed: surface water is present throughout the year except in years of extreme drought
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Intermittently flooded: the substrate is usually exposed, but surface water is present for variable periods
without detectable seasonal periodicity; weeks, months, or years may intervene between periods of inundation
Interspersion: measure of the extent of intermixing of di~rent cover types {Figure A.9, p. A 41)
Lower shore zon&: vegetated or non-vegetated portion of the shore channelward of the potential lower limit
of emergent or woody vegetation (Figure A.2, p. A 4)
Mean high water: average height of the high water over 19 years (tidal system)
Mean low water: average height of the low water over 19 years (tidal system)
Minimum area: minimum acreage required to satisfy the Target FCUs for each function being considered in
the pi armed wetlal'ld (Minimum Area= Target FCUs/Predicted FCUs)
Mitigation process; steps to deciding upon adequate compeTlsation within the context of the U.S. Army
Corps of engineers Section 404 perm~ review process
Mud: wet soft earth composed predominantly of clay aTid silt-fiTie mineral sediments
Multiplying factor (R): factor used in the equation for calculating Target FCUs; this factor is established by
decision makers to achieve greater compensation compared to FCUs in the wetland assessment area
Non-persistent vegetation: emergent plaflls whose leaves and stems break down at the. end of the growing
season so that most above-ground portions of the plants are easily transported by currents, waves, or ice
Off-site mitigation; replacing a wetland in a different locale (e.g., out of watershed)
Organic soil: soil composed of predominantly organic rather than mineral material
Open water; water of any depth witi1 no emergent vegetation; include mudflat areas which are periodically
inuTidated (Note: in tidal systems, estimate open water coverage at mid-tide)
Out-of-kind mitigation: replacing one wetland type with another
Planned wetland: design or an implemented design for a constructed, restored, or enhanced wetland
Permanently flooded: water covers the land surface ti1roughoutthe year in all years; vegetation is
composed of obligate hydrophytes
Persistent vegetation: vegetation(woody or herbaceous) that normally remains standiTig at least until the
begiTining of tile next growing season
pH: logaritl1m of the reciprocal of the concentralion of free hydrogen ions which is used to express both
acidity and alkalinity on a scale from 0 to 14; "7" represents neutrality; a number less than 7 indicates
increasing acidity; numbers greater ti1an 7 indicate increasing alkalinity
Pool: portion of the water column that has less than average water velocity, a greater than average depth,
and substrates composed of silt/fines
Predicted FCis: FCis that ti1e planned wetland is predicted to achieve
Project area: area in which the activities related to the project occur
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Riffle: portion of the water column that has greater than average water velocity, a less than average depth,
and substrates composed of gravel/rubble/course sand
Sand: composed predominantly of coarse-grained mineral sediments with diameters larger than 0.074 mm
and smaller than 2 mm
Saturated: substrate is saturated to the surface for eX1endl!d periods during the growing season, but surlace
water is seldom present
Seasonally fiooded: surface water is present for extended periods especially early in the growing season,
but is absent by the end of the season in most years; when surface water is absent, the water table is often
near the land surface
Sed im ent Stabilization (function): capaCity to stabilize and retain previously deposited sediments
Sedimentation: process by which particulates and assoclated pollutants are physically deposited on the
wetland soil surface
Seepage: that portion of the rainfall that lnflitrates downward through the subsurface layers of the soil, joining
the ground water How
Semi permanently flooded: surface water persists throughout the growing season in most years; when
surface w!Jter is absent. the waler table is usually at or very near the land surface
Shore: vegetated and unvegetated substrate areas of the wetland located chennelward of the bank

Shoreline banlc steep ascending slope of land ol any height raisad above the adjacent shore that can
experience undercutting if it is in contact with water
Shoreline Bank Erosion Control (function): capacity fo provide erosion control and to dissipate erosive
forces at the shoreline bank
Sink: weUalld that has a net retention of an element or a form of that element (i.e.• inputs are greater than
the outputs)
Snags: dead or partially dead standing trees/shrubs
Source: wetland that exports more of an element downstream (i.e., outputs are greater than inputs)
Target functional capacity Index (Target FCI): functional capacity index goals estab~shed for the planned
wetland
Target functional c;~pacity units (Target FCUs): functional capacity units goals established for the planned
wetland (Target FCUs ~ FCUs x R)
Temporarily flooded: surface water is present for brief periods during the growing season, but the water
table usually lies well below the so~ surface for most of the season
Time interval comparison: functional capacity of the planned wetland is quantified at several points in time
to account for the trend/pattem of change; assessments are done based on predicted conditions at fixed
intervals until the planl'led wetland has reached the Target FCis and Target FCUs
Turbidity; optical property or water that causes light to be scattered or adsorbed in the water. resulting in a
decrease in water transparency
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Uniqueness/Heritage (function): presence of characteristics which render the wetland important to humans
for social or political reasons
Upper sho~ zone: vegetated or non-vegetated portion of the shore located between the bank and the
potential lower limit of emergent or woody vegetation as dictated by water depth or tide level (Figure A.2.
p. A4)

Vegetation overhang; vegetation overhanging the water column within 30 em {12 in) vertical of the water
surface during average high water (Figure 8.4, p. 8-14)
Visual obstruction: height at which a pole is totally obscured by vegetation when viewed from a distance of

4m(13.1 ft)
Water Quality (function): capacity to retain and process dissolved or particulate materials to the benefit of
downstream surface water quality
Wetland assessment area (WAA): designated wetland area to which the planned wetland will be compared
Wetland class: wetland area which is assumea to be functionally similar due to the similarity in hydrologic
conditions; EPW distinguishes four wetland classes (Table 3.2, p. 3--5): tidal, nontidal stream/river, non-tidal
pond/lake, and non-tidal depression
Wildlife (function): degree to which a wetland functions as habitat for wildlife as described by habitat
complexity
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Species List

Species List

Common and scientific names of fauna referred

to in EPW.

Common name • • • • • . • • Scientific name

Common name • • • • • • • • Scientific name

Mammals

Roseate spoonbill ................ Ajais sjaja

Raccoon ...................... Procyon lofer

Greeter snow goose ....... Chen cseru/escens

Weasel . . . . . . . . . . . . . . . . . . . . . . . Mustafa spp.

Northern pintail ................ Anas strepera

Mink ....................... . Mustela vison

Mallard

. . . . . . . . . . . . Anas pl8tyrllynchos

Badger ..................... . Taxidea taxus

Gadwall

. .................. Anas scuta

Skunk ................... . Mephitis mephitis

Blue-winged teal ............... Anas discors

Fox . . . . . . . . . . . . . . . . . . . . . . . . . Vulpes vulpes

Black duck . . . .. . . . . . . . . . .. .. . Anas rubripes

Muskrat . . . . . . . . . . . . . . . . . Ondatra zibethicus

Wood duck . . . . . . . . . . . . . . . . . . . . . Aix sponsa

Nutria .................... Myocastor coypus

Canvasback . . . . . . . . . . . . . . . Aythya valisinsria

Castor canadensis

Lesser scaup . . . . . . . . . . . . . . . . . Aythya affinis

Swamp rabbit . . . . . . . . . . . . Sylvilagus aquaticus

Ring-necked duck . ............ Aytllya collaris

Beaver .............. .

Redhead ................. Aytha americanus
Reptilia

Ruddy duck . • . . . . . . . • . . . Oxyura jamaicensis

Snapping turtle . . . . . . . . . . . Chslydrs sarpantina

Western grebe . . . . . Aachmophorus occidsntslis

Slider turtle . . . . . . . . . . . . . . . Pseudemys scripta

Virginia rail ................... Rallus limicola
Sora ...................... P(}(Zana carolina

Amphibia

Osprey . . . . . . . . . . . . . . . . . . . Pandion ha/iaetus

Bullfrog .................... Rena catesbians

American avocet . . . . .. Recurvirostrs americana

. . . . . . . Notophthslmus
viridescens viridescens

Wilson's phalarope . . . . . . . . . Phalaropus tricolor

Red-spotted newt ...

Forste~s tern

. . . . . . . . . . . . . . . . . Stema forsteri

Birds

Leasttem . . . . . . . . . . . . . . . . . . Sterna sntillarum

Western grebe . . . . . Aechmophorus occidants/is

Belted kingfisher . . . . . . . . . . . . . . Csryle stcyon

Pied-billed grebe . . . . . . . . Podi/ymbus podiceps

American crow . . . . . . . . Corvus brachyrhynchos

Great blue heron . . . . . . . . . . . . . Ardaa hsrodiss

Carolina wren . . . . . . . . Thryothorus tvdovicianus

Green-backed heron . . . . . . . . Butorides striatus

European starling ........... . Stumus vulgaris
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Common name • • • • • • • • Scientific name

Common name •• , • • . • • Scientific name

Red-winged blackbird . . . . . Agelaius phoeniceus

Atlantic menhaden . . . . . . . . Brevoortia lyrannus

Great-tailed grackle . . . . . . Quiscelus mexicanus

Rock bass . . . . . . . . . . . . . . Ambloplites ntpestris

Northern cardinal . . . . . . . . . Cardinali$ cardinalls

Wannouth . . . . . . . . . . . . . . . . . Lepomis gutosus

Swamp sparrow . . . . . . . . . Melospiza georgiana

Bluegill . . . . . . . . . . . . . . . . Lepomis macrochirus

Green sunfish . . . . . . . . . . . . . Lepomis cyane/lus
Fish

Btuespotted sunfish .... Enneacanthus gloriosus

Paddtefish . . . . . . . . . . . . . . . . Polyodon spathula

Smallmoutl! bass . . . . . . . Micropterus dolomi&ui

Gizzard shad ......... Dorosoma c&p&dianum

Largemouth bass

Rainbow trout . . . . . . . . . . . . . . . Salmo gairdneri

Yellow perch . . . . . . . . . . .

.. Micropterus sa/moidas

Perea flavescens

Sa/mo trutta

Falltish ................. Semotilus corpore/is

Brook trout . . . . . . . . . . . . . . Salvelinus fen/ina/is

Red drum . . . . . . . . . . . . . . . Sciaanops OO&IIatus

Chinook salmon .... Oncomynchus tshawytscha

Atlantic croaker . . . . . . . Micropogonias undulatus

Coho salmon . . . . . . . . . . Oncorhynchus kisutc/1

White crappie ............. Pomoxis annularis

. . . . . . . . . Cyprinus carpio

Slough darter ............. Etheostoma gracile

Brown trout ............... .

Common carp ...

Central mudminnow . . . . . . . . . . . . . . Umllralimi

Long nose dace . . .

Golden shiner . . . . . . . Nofllmigonus crysoleucas

SOulhern flounder . .

Bigmoutn buffalo ........... lctiobus cyprlneltus

Northern pike . . . . . .

Smallmoutl! buffalo . . . . . . . . . . . lctiobus bubalus

Spotted seatrout . . . . . . . . . Cynoscion nebulosus

Longnose sucker ...... Catostomvs catostomus

Walleye . . . . . . . . . . Stizostedion vitreum vitr&um

Black bullhead ............... lctalunts metes

Blackcheek tonguefish ..... Symphurus plagiusa

Mummichog ............ Fundulus heteroclilus

Atlantic croaker ....... Micropogonias undulatus

Bartded killifish ........... Fundulus diaphanus

Stripped mullet . . . . . . . . . .

Gulf killifish . . . .

. . . . . . . . . Fundulus grandis

. ... Rhinichthys cataractae

Paralichtllys l&thostigma
. ....... Esox lucius

. Mugil cephalus

Brook stickleback . . . . . . . . . . Cula&a inconstans

Longnose killifish . . . . . . . . . . . . Fundulus simi/is
Killifish . . . . . . . . . . . . . . • . • Fundulus mecu/alur

Arthropods

Mosquito f1sh .....•......... Gambusia afflnis

Fiddler crab . . . . . . . . . . . . . . . . . . . Uca pugnax

Atlantic silverside . . . . . . . . . . . . Menidia m&nidia

Brown shrimp . . . . . . . . . . . . . . P&naaus aztecus

Tidewater silverside . . . . . . . . . Menidia beryl/ina

White shrimp . . . . . . . . . . . . . . . Penaeus setiferus
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Element List

list of elements used to evaluate each function.

•

Element

1a .

Water contact with toe of bank

1b.

Shoreline bank stability

2.

Fetch

~

3.

Shoreline struGtureslobstacles

./

4a.

Disturbance at site (SS)

./

4b.

Disturbance at site (WQ}

4c.

Disturbance of wildlife habitat

4d.

Disturbance in channel/open water

5a.

Surface runoff (bank erosion)

5b.

Surface runoff (wetland erosion)

6.

Boat traffic

~

7a.

Water level fluctuation

./

7b.

Most permanent hydroperiod

./

7c.

Spatially dominant hydroperiod

./

Sa.

Hours of sunlight

./

9a.

Substrate suitability for vegetation
establishment

./

9b.

Dominant substrate

9c.

Substrate suitability for fish

10a.

Plant (basal) cover - upper shore zone

10b.

Plant (basal) cover - entire wetland

SB

ss

WQ

Wl

FT

FS

FP

./

./

./

./

./

./

./

./

./

UH

./

~

./
./

./

./

./

./

./

./

./
./
./

./

E-1

Evaluation for Planned Wellands

,

Eleme nt

tOe.

Leaf litter and debris cover

10d.

Plant (basal) ct:Ner - tidal

tOe.

Rooted vascular aquatic beds in erosion
areas

10f.

Rooted vascular aqutic bed s (lower shore
zone)

10g.

Plant height - upper shore zone

10h.

Plant h eight- entire wetland

10i.

Root structure - upper shore zone

tOj.

Root structure - entire wetland

10k.

Vegetation persistence - upper shore zone

101.

Veg etation pessistence - entire wetlan d

10m.

ss

FS

FP

Vegetation overhang

./

./

100.

Aboveground plant biomass

./

./

11a.

Layers

.;'

11b.

Condition of layer coverage

,/

11C.

Spatial pattern of shrubs and/or trees

,/

l t d .·

Difference in layers

./

12a.

Cover types

,/

12b.

Ratio of cover types

./

12c.

Cover type interspersion

,/

12d.

Undesirable species

./

SB

WQ

WL

./
./
,/

./
,/
,/
,/

./
./
,/

,/

t2e.• Differe nce in cover types

,/

13a.

,/
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Percent o pen water

FT

UH

Element List
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SB

ss

WQ

FT

FS

FP

.t

.t

.t

./

.t

Nutrient/sedimenttcontaminanls

.I

./

./

20d.

Dissolved oxygen

./

.t

./

20e.

pH range

./

.t

20f.

Maximum water temperature

.I

.I

20g.

Turbidity

.I

./

2ta.

Shape of upland/wetland edge

2tb.

Shape of wetland/water edge

.t

.I

.I

22a.

Wildlife attractors

22b

Available fish cover/attractors

./

./

./

#

Element

13b.

Vegetation/water interspersion

14a.•

Steepness of existing shore

.t

14b.

Steepness of planned wetland shore

.t

14c.

Wetland slope

15.

Hydrologic condition

.t

16a.

Wetland width

.t

16b.

Wetland site size

16c.

Fish habitat size

17.

Detention time

./

18.

Sheet vs. channel flow

.I

19

Average water depth

.I

20a.

Gross contamiFlation

20b.

Water quality ratings

20c.

WL

UH

.I

.t

.t

.t

.I

.I

.I

.t
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SB

ss wa

WL

FT

FS

FP

~

~

./

UH

'

Element

23.

Islands

24.

Obstruction to fish passsage

25a.

Percent pool area

./

25b .

Current veklcity within pools

~

26.

Bank undercut

~

27a.

Spawning substrate

./

~

27b.

Spawning sti\Jctures

~

./

27c.

Drawdown

~

28:

Refuge during drought/freeze

~

29.

Endangered species

./

30.

Rarity

~

31 .

Unique features

./

32.

Historical or archaeological significance

./

33.

Natural landmar1<

./

34.

Connected to Wild and Scenic River

~

35.

Pari<, sanctuary, etc.

./

36.

·ScientifiC research site

~

~

TOTAL

16

7

14

17

15

20

19

8

Number 11sed to ea.lcul~otAI FCI

15

7

14

15

15

20

18

8

• Not used to calculate FCI
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EVALUATION OF PLANNED WETLANDS PROCEDURE AT SALT POND 20
INTRODUCTION
Wetland functional assessments are field-based protocols to quantify ecological function of existing
and planned wetland habitats. There are hundreds of wetland functional assessment protocols in
existence; Great Ecology utilized the Evaluation for Planned Wetlands (EPW) to the Salt Pond 20 Site
(Site). The Evaluation for Planned Wetlands (EPW) handbook (Bartoldus et al. 1994) describes EPW
as “...a rapid-assessment procedure used to determine whether a planned wetland has been
adequately designed to achieve defined wetland function goals. The EPW allows the designer and
decision maker to identify characteristics which are important to each function and determine how
and if the planning goals are attainable.” Details on the EPW process described herein derive from the
handbook.
For a mitigation bank, functional assessments are applied to calculate the increase in ecological
function relative to a starting value, or baseline that will stem from a restoration project in order to
calculate the appropriate number of credits generated by the project. Great Ecology applied the EPW
to Salt Pond 20 (Bank Site) to quantify the baseline wetland function of current Site conditions relative
to a designated reference site. The baseline data will be compared to the projected increase in
ecological function, which will be quantified during the 60% design process, to ultimately inform the
final crediting ratio for the Bank.

METHODOLOGY SUMMARY
An EPW evaluation is conducted on a wetland assessment area (WAA). The WAA encompasses a
designated wetland area to which the planned wetland will be compared. The WAAs represent existing
conditions and the planned wetlands are the design concept. The EPW evaluates a site on six (6) major
wetland functions, defined in TABLE 1.
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TABLE 1: DEFINITIONS OF EPW FUNCTIONS
Function

Definition

Shoreline Bank Erosion Control

Capacity to provide erosion control and to dissipate erosive forces at
the shoreline bank.

Sediment Stabilization

Capacity to stabilize and retain previously deposited sediments.

Water Quality

Capacity to retain and process dissolved or particulate materials to the
benefit of downstream surface water quality.

Wildlife

Degree to which a wetland functions as habitat for wildlife as described
by habitat complexity.

Fish
Tidal
Non-tidal Stream/River
Non-tidal Pond/Lake

Degree to which a wetland habitat meets the foot, shelter, reproductive,
and water quality requirements of fish.

Uniqueness/Heritage

Presence of characteristics that distinguish the wetland as unique, rare,
or valuable. This function is not applied to a spatial unit.

To measure ecological function, the EPW applies a unitless element score that represents the
functional capacity of a single physical, chemical or biological characteristic of the habitat. Each
function is comprised of multiple elements. Each element score ranges from 0.0 to 1.0, where 0.0
represents unsuitable conditions and 1.0 represents the “optimal” condition. “Optimal” is a variable
state. In EPW, a nearby reference site is selected to characterize optimal conditions attainable for the
region where a target wetland is located. The reference site acts as a region-specific yardstick against
which progress on the restoration site will be measured; a low functional score for a habitat
characteristic at the reference site indicates a low potential for functional capacity of that habitat at
the restored site. Conversely, a high score at the reference site indicates a greater potential to increase
the habitat’s functional capacity at the restoration site.
The multiple element scores that comprise each EPW function are combined according to the formulas
in TABLE 2 and ultimately averaged to calculate a functional capacity index (FCI). The FCI is a
dimensionless number ranging from 0.0 to 1.0 that describes a wetland’s relative capacity to perform
a function, where 0.0 indicates no functional capacity and 1.0 indicates optimal function capacity. The
FCI and WAA are then used to derive the functional capacity units (FCUs). The FCIs represent the
“quality” of functional capacity per unit area, whereas the FCUs represent the “quantity” of functional
capacity. FCUs are calculated by multiplying FCI times the area of the planned impact area.
The ultimate score for an EPW analysis is one averaged FCI score that is translated into an FCU score
for the total project area.
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TABLE 2: EPW CALCULATIONS (BARTOLDUS ET AL. 1994)
Function

Definition
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑓𝑓𝑓𝑓𝑓𝑓 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝐴𝐴𝐴𝐴𝐴𝐴 (𝑆𝑆𝑆𝑆𝑆𝑆, 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃, 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉)
2

Shoreline Bank Erosion Control

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 + 𝐴𝐴𝐴𝐴𝐴𝐴(𝑉𝑉𝑉𝑉, 𝑆𝑆𝑆𝑆)
2

Sediment Stabilization

Water Quality

Wildlife
Fish – Tidal
Uniqueness/Heritage

𝐴𝐴𝐴𝐴𝐴𝐴 (𝑆𝑆𝑆𝑆𝑆𝑆, 𝑉𝑉𝑉𝑉) + 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
+ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
2
2
𝐴𝐴𝐴𝐴𝐴𝐴(𝑉𝑉𝑉𝑉, 𝑉𝑉𝑉𝑉𝑉𝑉, 𝑉𝑉𝑉𝑉𝑉𝑉, 𝑃𝑃𝑃𝑃) + 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
2

𝐴𝐴𝐴𝐴𝐴𝐴(𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹, 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶, 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄)

SSO = Shoreline Structures/Obstacles
PIRE = Physical Influences on Rate of Erosion
VIRE = Vegetation Influence on Rate of Erosion
VC = Vegetation Characteristics
SS = Slope Stability
SSC = Substrate-Slope Characteristics
VS = Vegetation Strata
VCT = Vegetation Cover Types
VWP = Vegetation/Water Proportions
PF = Physical Features
FRHV = Features that Reduce Habitat Value

𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈/𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻

BASELINE EPW RESULTS FOR SALT POND 20
TABLE 3 provides the baseline FCI scores for the Bank Site and designated reference site (Salt Pond

10), which represent the current wetland ecological function at each site.
The next step in the EPW process will be to score the post-restoration condition of the site using the
60% design set. The score differential between baseline and post-restoration at the site will be used
to calculate uplift, which will form the basis of crediting from the Bank site.
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TABLE 3: BASELINE FCI SCORES FOR SALT POND 20 AND SALT POND 10 REFERENCE SITE
Element

Salt Pond 10 Reference Site
Shoreline Bank Erosion Control
Potential for Erosion
1.00
Shoreline Structures/ Obstacles
1.00
Physical Influence on Rate of Erosion
1.00
Vegetation Influences on Rate of
1.00
Erosion
Influences on Rate of Erosion
1.00
Sediment Stabilization
Disturbance Factors
1.00
Vegetation Characteristics
1.00
Slope Stability
1.00
Wetland Characteristics
1.00
Water Quality
Hydrologic Condition
1.00
Limiting Factors
1.00
Substrate-Slope Characteristics
1.00
Vegetation Characteristics
1.00
Wetland Characteristics
1.00
Wetland Condition
1.00
Water Contact
1.00
Wildlife
Features that Reduce Habitat Value
1.00
Vegetation Strata
1.00
Vegetation Cover Types
1.00
Vegetation/Water Proportions
1.00
Physical Features
1.00
Habitat Complexity
1.00
Fish (Tidal)
Limiting Factors
1.00
Food/Cover
1.00
Water Quality
1.00
Uniqueness/Heritage
Uniqueness/Heritage
0.36
AVERAGE 1.00

Salt Pond 20
0.00
1.00
0.76
0.05
0.61
0.10
0.04
1.00
0.52
0.10
0.23
0.50
0.02
0.26
0.25
0.33
0.10
0.62
0.27
0.17
0.07
0.28
0.16
0.02
Information Not Available
0.24
0.24

REFERENCES
Bartoldus CC, EW Garbisch, ML Kraus. 1994. Evaluation for Planned Wetlands (EPW): A Procedure for
Assessing Wetland Functions and a Guide to Functional Design. Environmental Concern, St.
Michaels, MD: 442 pp.
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1. Introduction

1

Introduction

This report documents the preliminary design of the Salt Pond 20 Wetland Restoration and
transmits the 30%-complete drawings and preliminary construction cost estimate. This Basis of
Design (BOD) report describes the design work completed since the conceptual design presented
in the memorandum titled Conceptual Planning-Level Engineering/Site Analysis for Pond 20
(Concept Memo) prepared for Great Ecology by ESA on April 25, 2016. This BOD report
provides details on the project that can be used to inform the regulatory agency permitting
processes, refine a project description for environmental review, and as a basis for initiating the
final design.

1.1 Project Background
The San Diego Unified Port District (District) owns a 95-acre parcel in South San Diego Bay
called Pond 20. Pond 20 lies in the Otay River Floodplain (Figure 1) and historically supported
rich tidal wetland habitat, but was filled and used as a commercial solar salt evaporator pond from
the late 1800s until the 1940s. The District acquired the parcel in 1998 and, after many years of
study and public outreach, determined the best use of Pond 20 was to restore it and use it as a
commercial wetland mitigation bank.
The Pond 20 project would lower the overall elevation of the 85-acre interior sub-parcel of the
property and reconnect it to tidal flows from San Diego Bay via cut channels. The design would
generate tidal wetlands and upland transitional coastal sage scrub habitat along the perimeter of
the property. The majority of Pond 20 would support mid and high marsh habitat, but the project
would also establish low marsh and intertidal mudflats across the marshplain, and subtidal habitat
within the tidal channels. Sheet 14 of the 30%-complete construction plans shows a distribution
of habitat types and corresponding acreage (Appendix A). To the north of the project site is the
Otay River Floodplain Site (Figure 2), which is part of the Otay River Estuary Restoration Project
(ORERP) proposed by Poseidon Water L.P. (Poseidon) in coordination with the U.S. Fish and
Wildlife Service and the San Diego Bay National Wildlife Refuge. The ORERP is being designed
to addresses Poseidon’s mitigation responsibilities for impacts caused by the construction and
operation of the Carlsbad desalination plant. As of September 2017, the Final EIR for the ORERP
is pending, and 30%-complete drawings of the Otay River Floodplain Site are expected by the
end of the year.
The Pond 20 restoration will need to coordinate restoration design with ORERP for eventual
construction. However, at this stage, the projects are being designed separately, and this memo
does not reflect incorporation of the ORERP. The final version of this report, which will be
submitted along with the 60%-complete drawings, is expected to be updated to include the
ORERP design. Additionally, hydrodynamic modeling of flood conditions and scour potential
will be completed and incorporated into this memo after the ORERP 30%-complete drawings are
received from the Poseidon team. Placeholders have been included in this report to identify
outstanding analyses.
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1.2 Basis of Design Report Scope
This report describes the design work subsequent to the conceptual design. It documents the
constraints and considerations (Section 2) specific to the Pond 20 restoration that formed the basis
for the 30%-complete design. The services completed for the BOD include topographic mapping
by Towill, preliminary geotechnical investigation (Geocon 2017), assessment of soils conditions
(Great Ecology 2017), topographic surveys conducted by ESA, base map creation using a variety
of topographic and utilities information, an assessment of flood conditions, including coastal
flooding, fluvial flooding, and contribution of wind waves, and detailing of restoration elements
to a preliminary (or 30%-complete) level of design. The BOD documents preliminary design
analyses (Section 3) and the preliminary design (Section 4).
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Design Constraints and Considerations

The proposed restoration design was developed to account for multiple design constraints and
considerations. Constraints are defined as factors that must be considered while developing the
design, while considerations are factors that contribute to the design, but are not limiting. The
design constraints and considerations are described in general at planning-level detail below.

2.1 Design Constraints
2.1.1 Flood Management
The restoration must maintain or improve existing levels of flood protection to the properties
along the perimeter of the site. The site is currently separated from the tides by a perimeter levee,
but is low lying and is within the FEMA flood zone for Otay River (see Section 3.1 and 3.2). A
portion of Palm Avenue and the Bayside Palms Mobile home Village are directly adjacent to the
restoration site along the southern boundary. The potential changes in flood risk to these sites
resulting from the restoration will be assessed in Section 3.6, Hydrodynamic Modeling.

2.1.2 Wave Action
Opening the site to tidal action can lead to wind wave impacts on the existing levees along the
perimeter and development leeward of the levees. An assessment of wave conditions was used to
determine appropriate fill slopes that will prevent excessive wave run-up and erosion on the
levees, and is discussed in Section 3.2 below.

2.2 Considerations
2.2.1 Mitigation Banking
Restoration sustainability, mitigation banking success, and the balance between the two have
been considered in the development of this 30%-complete design. The primary goal of the project
is creation of a successful mitigation bank, which will be achieved through the restoration of a
functioning tidal marsh that produces sufficient credits to make the bank financially viable. There
are unique challenges associated with creating sustainable habitat for the maximum number of
mitigation credits at the lowest possible development cost. For example, creating flat slopes
around the edges of a wetland restoration site is generally considered a restoration “best practice”
because it provides higher elevations zones for the marsh to migrate into over time as sea-levels
rise, increasing habitat sustainability. To strike a balance between the financial and restoration
goals of the project, the current 30% design utilizes creditable high marsh wetland, rather than
uncreditable upland, as the beneficial transition zone, providing higher elevation space for lower
marsh levels to migrate into over time, while generating wetland credits today. This approach
creates wetlands with a high proportion of high marsh wetland, to enhance site sustainability
compared to an approach that creates a higher proportion of mid and low marsh wetlands. Due to
the region’s low precipitation rates, establishment of high marsh vegetation may take more time
than low and mid marsh vegetation. Although this tradeoff could result in lower initial credit
availability, we consider the creation of high marsh to provide valuable habitat that balances
sustainability and mitigation banking goals. Note that further assessment of restored wetland
response to sea level rise may be needed in subsequent phases of the mitigation banking process.
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Preliminary Design Analyses

This section describes several of the technical analyses conducted by ESA and others as part of
the preliminary design. These analyses include data analysis and geomorphic assessment of tidal
channels in the San Diego Bay area, and implications on restoration design. As part of these
analyses, ESA collected, reviewed, and analyzed data sets for hydrologic phenomena, such as
tides, coastal and fluvial flooding events, and wave generation occurring at the project site. This
information was used to assess whether the project would likely increase flood risk to adjacent
properties by converting a large, relatively dry former salt pond to a tidal basin with variable bay
water levels. An assessment of scour of the Otay River channel downstream of the project site
was initiated, but additional modeling and study is anticipated to occur at subsequent stages of the
project.

3.1 Water Levels
This section presents a discussion on water levels affecting the project site, including the tidal
datums and published elevations of typical observed and predicted tidal hydrology in San Diego
Bay, and extreme coastal and fluvial water levels that occur during storms and major flood
events.

3.1.1 Tidal Datums and Observed Water Levels
Tide data has been collected by NOAA (ID. 9410170) at the Navy Pier in downtown San Diego
and by the TRNERR monitoring program at the mouth of the Otay River (Crooks et al 2015).
Table 1 summarizes tidal datums from the two locations relative to the North American Vertical
Datum of 1988 (NAVD88) in feet. The NOAA tidal datums are based on a longer period of
record, better vertical control, and a more complete dataset. The NOAA gage has been collecting
water levels from 1906 to present (the longest period of record in San Diego Bay), is surveyed in
NAVD88 datum using NOAA quality control procedures, and provides all relevant tidal datums.
The TRNERR gage has been collecting water levels since 2010, is surveyed into NAVD88
periodically, but may shift slightly between surveys, and provides tidal datums for only the upper
part of the tide range. 1
ESA has made a recommendation to the District to collect water level data in the Otay River next
to the project site. Data would be gathered by installing a tide gage and surveying it into the
project datum. When sufficient data has been collected, it will be compared to the NOAA and
TRNERR data and used to determine the appropriate tidal datums to use at the site. It is
anticipated that the high tides observed in the restoration site will be similar to those observed in
San Diego Bay, but that the low tides may be elevated above low tide observed in the Bay. Since
the elevations where different marsh species occur are dependent on tide water levels, and even a
few inches can make a difference to the success of specific species, understanding water levels at
1 The TRNERR tide gage was surveyed into NAVD on 2/25/15; however, the gage is removed from this location every

2-4 weeks for data download. It is likely that the location of the gage shifts slightly when it is re-installed.
Additionally, the gage is located within the river bed and dries out at the lowest tides (below -1.6 ft NAVD), so the
low tide datums are not calculated.
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the site is essential. Collecting data and conducting modeling will help inform the optimal target
elevations for grading of restoration features.
TABLE 1
TIDAL DATUMS AND OBSERVED WATER LEVELS IN SAN DIEGO BAY
San Diego (NOAA)
ft NAVD88

Otay River Entrance
(TRNERR), ft NAVD88

7.7 (8:12 AM)

7.8 (9:24 AM)

Tidal Datum

Highest observed (12/13/2012)

HOWL

Highest Astronomical Tide

HAT

7.3

-

Mean Higher High Water

MHHW

5.3

5.3

Mean High Water

MHW

4.6

4.6

Mean Tide Level

MTL

2.5

-

Mean Sea Level

MSL

2.5

-

Diurnal Tide Level

DTL

2.4

-

National Geodetic Vertical Datum of 1929

NGVD

2.1

-

Mean Low Water

MLW

0.5

-

North American Vertical Datum of 1988

NAVD

0

0

Mean Lower Low Water

MLLW

-0.4

-

Lowest Astronomical Tide

LAT

-2.5

-

Lowest Observed

LOWL

-3.5

-1.6

3.1.2 Extreme Coastal Flooding
Coastal flooding has been assessed by FEMA, as part of the mapping updates to coastal flood
hazard areas along the coast of California, and by ESA (2016). Table 2 presents extreme still
water levels analyzed by ESA. ESA estimated extreme still water levels from the 51 years of
recorded data at the NOAA San Diego tide gage (1965-2015) (ESA 2016), and found the 100year still water level (SWL) to be approximately 8.1 feet NAVD.
TABLE 2
EXTREME COASTAL STILL WATER LEVELS FOR SAN DIEGO BAY
Still Water Level
(feet NAVD)

Storm Event
0.02%, 500-year1

8.4

1%, 100-year

8.1

2%, 50-year

8.0

5%, 20-year

7.8

10%, 10-year

7.7

20%, 5-year

7.5

50%, 2-year

7.4

1. The “500-year” is the event that has a 0.02% chance of occurrence each year.

Pond 20 Wetland Restoration
Basis of Design Report

9
Preliminary − Subject to Revision

ESA / 150733.00
October 24, 2017

3. Preliminary Design Analyses

Recent mapping by FEMA for the vicinity of the project area indicates that the SWL elevations
presented in Table 2 are in close agreement to the results of their preliminary mapping. Figure 3
presents a map excerpted from the preliminary mapping for south San Diego Bay near Imperial
Beach. As shown in the map, the base flood elevation (BFE) in the AE zones 2 are 8 feet NAVD,
which is close to the 100-year coastal SWL computed by ESA (2016). Different statistical
methods may account for the minor difference in elevations. Also of note in Figure 3 is the AE
zone with BFE of 9 feet NAVD in the northwest portion of the map. This area is a former salt
pond that was restored to tidal wetlands by the US Fish and Wildlife Service. The dotted line
indicates a wave transect where FEMA computed the wave heights and wave runup. The
relatively higher BFE in this area indicates that wave generation in the pond contributed wave
runup, increasing the BFE. This is discussed more in Section 3.2 below.

3.1.3 Fluvial Flooding
In addition to coastal flooding, Figure 3 presents the 100-year fluvial flood extents of the Otay
River, indicated by the red and blue hatching. The estimated 100-year flood water level varies
across Pond 20 from 13.2 ft NAVD on the western side of the project area to14 ft NAVD in the
east. The fluvial flood dominates the flood mechanism at the site, and impacts properties adjacent
to the project site. In its existing state, the Pond 20 basin may provide some storage of floodwater,
but according to the Flood Insurance Study (FIS) for San Diego County, Otay River flows on the
order of a 10-year event will likely damage the pond levees in the area. The effect of converting
the site to tidal conditions on fluvial flood elevations is not known at this time. ESA anticipates
conducting hydraulic modeling at subsequent design stages.

2 FEMA AE zone is a special flood hazard zone with ponded water and without significant wave hazards
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Wetland Restoration of Salt Pond 20 . D150733
SOURCE: FEMA 2017

Figure 3
FEMA Preliminary Flood Insurance Rate Map
With Recently Updated Coastal Analysis
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3.1.4 Combined Flooding
To assess whether combined coastal and fluvial water levels results in an increased water level
for a given return period, extreme values were determined for each source independently then
combined. For a variety of return periods, coastal water levels were calculated as described in the
Concept Memo (ESA 2016), and fluvial water levels were leveraged from the FEMA FIS for the
Otay River (FEMA 2014). An exponential curve was fit through each of these datasets, and the
probability of a given water level was assumed to be the sum of its probabilities from each source
(effectively assuming independence of coastal and fluvial water levels). The result is shown in
Figure 3, which makes it evident that, while the site may experience occasional coastal flooding,
severe floods are almost exclusively fluvial. Although this analysis indicates that the combined
effect of coastal and fluvial flooding is small, this simple approach is not sufficient to fully assess
the joint probability of a coastal and fluvial floods occurring simultaneously, nor has hydraulic
modeling of the interaction of the fluvial flows with coastal water levels been performed. ESA
plans on conducting modeling of the Otay River in subsequent stage of design.

Source: FEMA FIS 2014 and ESA 2016

Figure 4
Combined Flooding Return Periods for Fluvial and Coastal Flood Sources

3.2 Wind and Waves
Figure 5 shows the location of six local wind data stations near San Diego Bay considered in this
project, whose attributes are summarized in Table 3. The San Diego Airport station (SAN) has
over 60 years of data hosted by NOAA, making it the longest of the datasets. While this provides
a good sense of the general wind climate in San Diego, the station is more sheltered (by Point
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Loma) than the project site. The CIMIS station (#184) is too short and too far north to provide
data for the project site directly, but it does offer insight into the strong directionality of wind east
of the bay. Farther south, there is a station at the National City Marine Terminal (NCMT), which
has a shorter record, but is close enough to the project site to provide a representative directional
distribution under normal conditions. The three sites in the Tijuana Estuary are closest to the
project site. The first, maintained by TRNERR, has the shortest record, making the other two
stations preferable. The stations at the Imperial Beach Naval Outlying Field Station, Ream Field
(NRS and KNRS in Figure 4) are both derived from the same NOAA dataset, processed and
maintained by different organizations; thus, the longer dataset obtained directly from NWS ASOS
(NRS) was used in this study. This dataset is long enough to capture normal wind distribution and
extreme conditions near enough to be representative of the project site.
The dominant winds at the project site originate from the west and, to a lesser degree, from the
west-southwest. Extreme wind speeds are estimated to be 39 mph at the 10-year level and 47 mph
at the 100-year recurrence level.
TABLE 3
WIND STATIONS AROUND SAN DIEGO BAY

Station ID

Station Name

Source

Period of
Record

Longitude

Latitude

SAN

Lindbergh Field (SAN
DIEGO/LINDBERG)

ASOS (NWS)

1955-2017

-117.18449

32.73392

CIMIS

CIMIS Station 184

CA Irrigation
Mgmt. Info. Sys.

2002-2013

-117.13949

32.72948

NCMT

National City Marine
Terminal

National City
Marine
Terminal

2011-2014

-117.11700

32.65616

TRJ

Tijuana River Tidal
Linkage

NERR (NOAA)

2001-2017

-117.12700

32.57470

KNRS

Imperial Beach Naval
Outlying Field - Ream
Field

MesoWest
(Univ. of Utah)

1999-2017

-117.11091

32.56302

NRS

Imperial Beach, Ream
Field (IMPERIAL
BEACH/REAM)

ASOS (NWS)

1970-2017

-117.11000

32.56306
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Wetland Restoration of Salt Pond 20. D150733

SOURCE: Google Earth, 2017

Figure 5
San Diego Wind Record Locations
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While the project site is relatively sheltered from San Diego Bay, lying behind the other salt
ponds in the south bay, wind over the newly created wetland is expected to generate waves.
While these may not be as large as waves in the bay, even small waves can cause significant
erosion, especially on levees that have been dry for a long period, such as those separating the
project site from adjacent neighborhoods and infrastructure in Imperial Beach.
To evaluate waves in the restored site, a neighboring site was used as a representative case study,
based on the wind analysis described above. The recent Preliminary FIRM released by FEMA
includes a revised coastal analysis of the San Diego Bay National Wildlife Refuge Complex
(south unit), which includes a wave analysis. The resulting BFE published by FEMA is one foot
higher than protected areas without waves, indicating that the waves provide a one-foot increase
in water levels due to wave runup. Since this project is of a similar scale and in a similar location,
it is assumed that wave action will contribute an additional one foot to the FEMA BFE at the
project site, but will not lead to further inundation of surrounding areas on the other side of the
levees. This may be of interest to regulatory agencies, who could require additional
documentation that the project will not result in an increase in flood risk to neighboring
properties. Overall, the dominance of the fluvial flood indicates that the changes in the site use
will have little impact on the dominant flood elevations.
While flood extents are not expected to change outside of the project site, there is potential for
erosion of the inboard side of levees. To address this hazard, the design includes a transitional
slope to reduce wave power on the levee (see Section 4.3.4 for additional information).

3.3 Sea Level Rise
Performance of the project for future condition with sea level rise will likely need to be
communicated to regulatory agencies for permitting and for understanding the expectations of the
project for meeting mitigation targets. The regulatory permitting needs include assessing sea level
rise impacts, timing, and potential adaptation approaches as part of a Coastal Development Permit
(CDP) issued by the California Coastal Commission (CCC). The assessment should also address
issues with evolution of habitats due to sea level rise, and the potential timing of those changes.
The following information is presented to provide a summary of pertinent and relevant policy
guidance issued by the State of California and the federal government.
The California Coastal Commission Sea Level Rise Policy Guidance (CCC 2015) provides
guidance for California projects on how to use predictions of global sea level rise for long-term
planning purposes. The guidance document recommends using the estimates provided by the
National Research Council’s (NRC) report on Sea-Level Rise for the Coasts of California,
Oregon, and Washington (2012) as a starting place to select values. The NRC (2012) document
presents different sea level rise amounts over time for a range in global emissions scenarios.
Table 4 presents the sea-level rise amounts for the range of projections at the planning horizons of
the NRC study. These sea level rise projections are defined relative to the year 2000. Although
minimal sea level rise has been observed between 2000 and 2017, rapid acceleration of sea level
rise is expected to follow periods of dynamical suppression of sea level rise along the Pacific
coast (Bromirski et al. 2011). Therefore, the sea level rise projections relative to 2000 are used to
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account for potential rapid acceleration of sea level rise that could have a significant effect on the
project.
TABLE 4
SEA LEVEL RISE PROJECTIONS BASED ON NRC (2012)
Emissions Scenario

2030

2050

2100

Low

2 in

5 in

17 in (1.4 ft)

Mid

6 in

11 in

37 in (3.1 ft)

High

12 in

24 in

66 in (5.5 ft)

These estimates account for regionally published vertical land motion based on Los Angeles

Recently, the Ocean Protection Council (OPC) funded an update on Sea-Level Rise Guidance
(Griggs et al. 2017). The recent study provides minor updates to the sea level rise amounts for the
prior emissions scenarios, but also considers a more extreme scenario resulting in rapid sea level
rise of almost 10 feet by 2100. However, the State of California is currently in a process to
determine how and whether to update policy guidance to include the results of the recent study.
Additional sea level rise guidance has been issued by the U.S. Army Corps of Engineers
(USACE) for federally funded projects (USACE 2013). The USACE guidance recommends
values similar to those presented in Table 4, but the low projection is based on historically
observed sea level rise. The USACE guidance is not expected to be required for this project, as
this is not a USACE-funded project
ESA recommends considering sea level rise in the design and planning for the project, and
anticipates that regulatory agencies will request a technical study assessing the performance and
impacts of the project due to sea level rise over the century. The sea level rise amounts should be
based on State Policy Guidance (OPC 2013, CCC 2015), which does not include the extreme
cases recently assessed by Griggs et al. (2017). Typically, the permitting resource agencies, such
as the CCC, request assessing the project over a range of sea level rise amounts at multiple time
periods over the planning horizon of the project, and to include the high emissions scenario.

3.4 Tidal Channel Layout and Sizing
The tidal channel planform layout (e.g., channel length per marsh area and sinuosity) and sizing
(cross-section dimensions) can be designed based on empirical tidal channel layout/sizing data
from reference wetlands. Hydraulic geometry relationships are empirical relationships between
tidal prism or marsh area and channel geometry (e.g., channel depth, width, cross-sectional area).
PWA (now ESA) developed hydraulic geometry relationships for coastal salt marshes based on
survey data collected in relatively undisturbed marshes in San Diego Bay and San Francisco Bay
(PWA 1995, Williams et. al. 2002).
Larger (higher order) tidal channels branch (bifurcate) into smaller (lower order) channels. Based
on wetland area, the Pond 20 channel system can support a third or fourth order channel network,
meaning the channels branch into smaller channels three or four times (ending in the smallest or
first order channels). The 30% design assumes excavation of a full third order system, including
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first order channels. The larger channel systems are generally laid out to drain to the outside
bends of the main third order channel as in natural wetland systems.
Table 5 lists preliminary tidal channel dimensions by channel order. The dimensions are based on
hydraulic geometry relationships, but are adjusted for constructability.
TABLE 5
TIDAL CHANNEL DIMENSIONS BY CHANNEL ORDER
Channel
order

Top width at
marshplain
(ft)

Bottom
width (ft)

Side
slope
(H:V)

Invert
elevation
(ft NAVD)

Depth
(ft below
marshplain)

Note

3

54 to 72

8

4:1

-3.3 to -1.0

6.0 to 8.3

Subtidal

2

30 to 40

4

3:1

-1.0 to 0

5.0 to 6.0

Subtidal

1

14

2

2:1

0.4

4.6

Intertidal

Note: Channels are ordered from smallest (first order) to largest. Two first order channels join to form a second order channel, two second
order channels join to form a third order channel, etc.

3.5 Target Salt Marsh Habitat Elevations
Salt marsh habitat zones can be defined for different areas based on the elevation of the area
relative to tidal datums (i.e., as a surrogate for the frequency of tidal inundation). ESA calculated
estimated habitat elevation ranges at Pond 20 based on vegetation-inundation relationships
measured at other reference sites and a limited number of measurements for the fringing marsh
around Pond 20.
At the Ballona Wetlands in Los Angeles, inundation frequencies were determined for each habitat
zone (ESA 2015). Table 6 presents the percent inundations and the corresponding elevations
based on the NOAA San Diego Bay gage. These elevations may be revised based on the tide data
collected (see Section 3.1.1).
TABLE 6
ELEVATION BANDS AND INUNDATION FREQUENCIES OF DIFFERENT HABITAT TYPES
Habitat Type

Upland

Elevation Band (feet NAVD)

Annual Inundation Frequency
(% time)

> 7.6

< 3-yr tidal inundation

Transition Zone

6.6 to 7.6

1% to 3-yr inundation

High Marsh

5.7 to 6.6

1% to 5%

Mid Marsh

4.1 to 5.7

5% to 26%

Low Marsh

2.9 to 4.1

26% to 51%

Mudflat

-0.4 to 2.9

51% to MLLW

Subtidal

< -0.4

> MLLW
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The habitat elevations in Table 6 were compared to elevations of pickleweed and cordgrass at San
Dieguito Lagoon in San Diego County for verification. At San Dieguito, average pickleweed
elevations (± one standard deviation) ranged from 4.5 to 5.6 feet NAVD, which falls in the mid
marsh category as expected. Average cordgrass elevations at San Dieguito (± one standard
deviation) occurred from 3.5 to 3.9 feet NAVD, which falls in the low category, again as
expected. A brief survey (n = 5) of the fringing marsh around Pond 20 showed pickleweed
occurring down to 4.9 feet NAVD and up to as high as 7.5 feet NAVD in some locations. It is not
uncommon for pickleweed to grow up into the transition zone.
These habitat elevations were used to design the grading of the site to achieve the desired balance
of habitats.

3.6 Hydrodynamic Modeling
<To be completed for 60%-complete design>

3.7 Scour Analysis
Just downstream of the site, a recently retrofitted pedestrian bridge spans the Otay River. Figure 5
presents a photo of the bridge looking downstream the Otay River from the northwest corner of
the project site, near the proposed breach location. Restoration of the Pond 20 site, as well as the
ORERP, will increase tidal flows in the area, which may increase scour at the bridge. An initial
review of the scour analysis conducted by the Poseidon team has been completed (Section 3.7.1),
hydraulic geometry relationships at the bridge have been analyzed (Section 3.7.2), and
hydrodynamic scour modeling will be conducted as part of the 60%-complete design (Section
3.7.3). These different lines of evidence will be used to evaluate the impacts of the increased tidal
flows on the bridge.
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Figure 6
Pedestrian Bridge located downstream of the project site, spanning the Otay River
Small tidal drainage channel connected to the Otay River is shown on the left

3.7.1 Review of the ORERP Bridge Scour Analysis
ESA reviewed the ORERP bridge scour analysis to determine if the analysis was sufficient to rule
out any impacts to the bridge caused by increasing the tidal flow at Pond 20. Poseidon used a
hydrodynamic model to assess tidal hydraulics and potential scour and deposition for the restored
site. They used the TIDE_FEM hydrodynamic model, which showed tidal current velocity
maximums of 0.66 feet per second (fps) under the bridge for the final restoration. Evaluation of
project site sediment grain size indicated a threshold of motion of 0.72 fps. The analysis
concluded that velocities of 0.35 fps to 0.72 fps would result in bedload transport, but not scour.
The Poseidon team concluded that the two pinch points under the bridge (where velocities were
modeled to reach 0.66 fps) were the only potential scour-prone locations. The Poseidon team
suggested some spot channel hardening at the pinch points, but concluded that there were no
other scour or erosion concerns at the project site based on their modeling. Their analysis did not
take into account breaching of the Pond 20 site.
The ORERP bridge scour analysis did not provide enough information to determine whether
restoration at Pond 20 would increase flow velocities above the 0.72 fps threshold. The analysis
does show that the bridge can accommodate some increase in tidal flows- further modeling is
needed to determine how much (see Section 3.7.3).
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3.7.2 Hydraulic Geometry Analysis
The proposed restoration will increase tidal current velocities downstream of the project area.
Based on other restoration experience, it is anticipated that increased tidal velocities will result in
channel deepening until a new channel geometry occurs, which is in equilibrium with the
system’s tidal prism. Hydraulic geometry relationships (PWA 1995) were applied to estimate an
anticipated amount of channel down-cutting and scour along the main channel and near the
railroad bridge following tidal restoration.
Based on the restored tidal prism and hydraulic geometry relationships (PWA 1995), it is
estimated that the downstream channel bed will eventually deepen 3.1 feet and widen 60 feet after
restoration of Pond 20 (Table 7). This is a very approximate estimate and assumes a natural,
cohesive-bay-mud channel bed free of armoring or other obstructions. With the ORERP, the
potential for channel erosion is much greater (Table 7). Assuming the ORERP is constructed first,
the Pond 20 restoration is expected to deepen the channel by an extra 0.4 feet and widen it by 20
feet.
TABLE 7
TIDAL PRISM AND CHANNEL DIMENSIONS DOWNSTREAM OF THE PROJECT SITE
Tidal Prism
(ac-ft)

Channel Depth
(ft below MHHW)

Channel Width @
MHHW (ft)

Channel Area
2
(ft )

Existing Conditions1 (EC)

6

6.1

30

100

EC + Pond 202

60

9.2

90

460

EC + Poseidon Project3

240

11.7

160

1090

All (EC + Poseidon + Pond 20)

300

12.1

180

1250

1. PWA 2003
2. Tidal prism from Great Ecology
3. Tidal prism from Jenkins and Wasyl 2010

Recent calculations by ESA of the tidal prism presented in this preliminary design is less than
previously estimated by Great Ecology, and as presented in the analysis above. The recent tidal
prism is roughly estimated at 30 acre-feet. The analysis here will be updated to reflect these
updates during subsequent stages of design.

3.7.3 Scour Modeling
<To be completed for 60%-complete design>

3.8 Soil Analysis
Great Ecology’s Soil Quality and Plantability Evaluation Report, completed on May 22, 2017,
summarizes the results of soil sampling and analysis for both plant growth suitability and
potential for off-site reuse. Sampling included soils from the approximate future marsh planting
elevations, and lab tests indicated high salinity, boron content, and low organic carbon. The
analysis concluded that soil conditioning, including leaching and incorporation of amendments,
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will likely be necessary due to the existing soil characteristics. Additional analysis should be
completed during the construction phase, after excavation and grading activities, to determine
appropriate soil treatment measures prior to planting.
In addition, testing and analyses of bulk sediment physical characteristics and bulk sediment
chemistry indicated a lack of contamination. Soil arsenic was the only analyte to exceed a
screening value; additional leachability testing indicated that it is tightly bound and does not
present a risk to even the most susceptible aquatic receptors. As a result, the analyses indicate that
the materials are substantially ‘inert’ with regard to beneficial reuse at offsite locations.
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4

Preliminary Design

This section describes the preliminary design and is intended to document several engineering
decisions and assumptions that were made to develop preliminary construction plans to 30%complete, and a preliminary construction cost estimate. The 30%-complete preliminary
construction plans are presented at half-size scale (11” x 17”) in Appendix A. The following
sections refer to the design presented in the attached drawings.

4.1 Approach
The preliminary design describes restoration design elements (Section 4.3), construction access
(Section 4.4), specifications (Section 4.5), and the preliminary construction cost estimate (Section
4.5). The design will be refined during the 60%-complete design and in the final design prior to
construction.

4.2 General Criteria
The following describe general criteria that apply broadly to the preliminary restoration design.

4.2.1 Project Extents
The extents for the mitigation site comprises approximately 76.5 acres of the Pond 20 parcel, and
includes 0.3 acres northwest of the parcel boundary. Excavation of the tributary channel to Otay
River would require agreement from U.S. Fish and Wildlife Service.

4.2.2 Site Survey and Datums
Towill set horizontal and vertical control around the perimeter of the site, and prepared a basemap
based on LIDAR flown in 2017. The project is described using the vertical datum NAVD88 in
feet and the horizontal coordinate system California State Plane Zone VI in feet. ESA conducted
additional ground survey transects of the project site on April 5, 2016 and February 9, 2017,
including attempts to survey the borrow ditch and the existing pond bed. 3 A hard impenetrable
surface was observed in the borrow ditch, and is likely the remnant of salt production where
various material precipitates and creates hard surfaces, such as gypsum. The field survey
collected some elevations of the top of this hard surface, and a couple points extending below this
surface. For the purpose of the design sections that follow, ESA estimated elevations at the
bottom of the borrow ditch. The survey transects show the variation in elevation across the pond
bed, with elevations in the southwestern half of the site between 6 and 10 feet NAVD, and
between 10 to 12 feet NAVD in the northeastern half of the pond.

3 ESA performs land surveys and collects hydrographic data to augment traditional surveying services for the purposes

of geomorphic interpretation, monitoring of project performance, and other specific uses consistent with Geologic
and Landscape Surveys as defined in the Professional Land Surveyors’ Act (California Business and Professionals
Code). ESA does not provide traditional land survey services such as property boundaries and maps for general use
by others. ESA recommends that these traditional surveying services be accomplished by a licensed, professional
land surveyor either under direct contract with the client or as a sub-consultant to ESA.
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4.3 Design Elements
The following sections provide a brief description of various restoration design elements,
including the design geometries, and special considerations for construction. Additional
assessments that are needed to refine the design and reduce uncertainties are included as well.

4.3.1 Marshplain Grading
The primary activity associated with construction of the project is grading and excavation of the
existing pond bed to reach design grades compatible with marsh restoration.
•

Purpose – Provide lower site grades to match the range of elevations for proposed
habitats (Section 3.5) and thereby promote establishment of a range of intertidal marsh
vegetation through planting and natural recruitment.

•

Extents – The marshplain will be graded in the entirety of the project site, with some
areas requiring up to approximately 6 feet of excavation to achieve target marshplain
elevations.

•

Geometry – Marshplain design is based on observations at reference sites and through
assessing the anticipated tidal hydraulics (Section 3.5). The lowest elevation of the
marshplain is 5 feet NAVD at the tops of channels, and the highest elevation is 7 feet
NAVD atop marsh mounds and 6.5 feet NAVD along the toe of the transition slope.

•

Materials – Local soil materials excavated from onsite.

•

Construction Techniques – Excavate site grades to elevations shown on the preliminary
design using large equipment, such as scrapers. Scrapers are used by contractors to move
large quantities of earth, and typically result in a graded surface that is within a precise
vertical range to the upper end of the allowed vertical tolerance of the design. This
practice also can result in a surface that is highly compacted and conditioned to prevent
infiltration of water into the ground, which is not an ideal surface for marsh restoration.
Therefore, the upper 1 foot of soil should be ripped using standard rippers or discs to help
loosen the surface of the marshplain. The ripping activity can result in a slight increase in
the finished grade, which should be accounted for in subsequent design documents that
accommodate the increase in the finished grade to comply with target marsh elevations.
The details on handling material needs to be assessed, to include how material is
excavated and whether it is rehandled from excavation to offhaul. This has a significant
effect on the cost of the project.

•

Additional Issues to Consider
o

Prior to planting, additional analysis of finished grade soils should be completed
to determine specific treatment measures needed to condition the sediment for
successful establishment of marsh and upland vegetation.
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o

Additional soil sampling and analysis should be completed prior to construction
to confirm suitability of off-site reuse of site soils.

4.3.2 Tidal Channels
A tidal channel network will be excavated throughout the site to provide sufficient hydraulic
capacity to allow for changes in tidal water levels.
•

Purpose – Facilitate adequate site drainage and more rapid vegetation establishment by
providing natural tidal exchange through equilibrium channel geometry described in
Section 3.4. Allow for low marsh vegetation establishment along the channel edge.

•

Extents – As depicted on the preliminary design, throughout the entire project site.

•

Geometry – Channel sizing is described in Section 3.4. Design guidelines were used to
develop long-term equilibrium channel dimensions of cross sectional area, depth, and
width, as based on regressions developed for San Diego Bay and San Francisco Bay.
Three channel sizes were selected for construction based on the channel sizing, and are
shown by typical sections in the plans. These channels will have constant side slopes,
constant top elevation of 5 feet NAVD, and a varying bottom elevation that slopes
upward moving into the site from the tidal breach.

•

Materials – Local soil materials excavated from onsite.

•

Construction Techniques – Channel construction will require excavation to reach the
thalweg elevation, and fill only in areas where the channel crosses or utilizes existing
borrow ditches within the site. The excavation of the channels in this design is referred to
as “dredging,” which is applied to excavation lower than elevation 5 feet NAVD. It is
anticipated that dredging will likely utilize low ground pressure track-mounted
excavators that place spoils in trucks to transport material. Elevations within the existing
borrow ditches are unknown due to a thick salt crust that has formed at approximately 5
feet NAVD, which has prevented survey of the ditch below. Grading within this part of
the site may require additional survey data to refine the design or field fitting during
construction.

4.3.3 Levee Breach
Construction of the levee breach will connect the restoration site to the tidal portion of the Otay
River through the tributary channel and ultimately to San Diego Bay. The levee breach is an
important feature that provides a transition between the existing tidal river and the restoration
site, and which will require special construction considerations, including equipment type and
timing.
•

Purpose – Promote exchange of tide, nutrients, and biota to support wetland habitat
development.
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•

Extents – As depicted on the preliminary design, within approximately 100 feet of the
bottom of the levee on both sides of the levee.

•

Geometry – The breach will result in a top width of approximately 32 feet at elevation 5
feet NAVD. The side slopes will vary between 4:1 and 3:1 for excavation through the
levee and the pond or marsh, respectively. The breach will have an 8-foot bottom width
at EL -3.3 ft NAVD. The downstream end of the breach through the tributary channel
will need to daylight upward into the existing Otay River thalweg elevation. Additional
survey of the outboard marsh, tributary channel, Otay River, and the borrow ditch in the
pond would help refine this feature.

•

Materials – Local soil materials excavated from onsite.

•

Construction Techniques – Excavation of the levee breach will require using lowground pressure track-mounted excavators from the levee crest. The areas within
approximately 100 feet of the base of the levee would need to be excavated first, and
when all excavation on the interior of the site is completed, the final levee breaching
would occur to open up the site to the tides. At this point, material excavated would need
to be placed in trucks and offhauled. Additional construction issues should be considered
for this activity, including the ability of the levee to support the equipment, and whether
there are biological or habitat constraints on excavating through the outboard marsh.

•

Additional Issues to Consider
o

The ability or capacity of the existing levee crest to accommodate heavy
construction equipment for final excavation of the levee during breaching of the
site needs to be assessed by the geotechnical engineer for the project. The levee
would need to potentially support one or more excavators and possibly trucks
that would offhaul excavated materials during breaching. The excavators would
then need to “walk” off the site along the outboard levees.

o

Habitat and biological constraints of excavating through the outboard marsh and
into the Otay River.

4.3.4 Ditch Fill and Transitional Slope
Along the border of the project site, a gently sloping transition zone will be constructed to
connect the restoration site to the existing levee and uplands. This element will require filling the
existing borrow ditch and creating a stable slope that would be planted with different plant types
depending on the elevation, and that would be sufficient in dissipating wind wave energy without
being eroded. Additional assessment of the ability of the slope to withstand erosion impacts by
waves is needed during subsequent design phases.
•

Purpose – Provide a gradual transition from the marsh to terrestrial upland vegetation
along the existing berm. Attenuate wave action on the existing berm and minimize wave
run-up and overtopping during storms. Accommodate marsh migration as sea level rises.
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•

Extents – As depicted on the preliminary design along west, south, and east existing
berms.

•

Geometry – Low elevation is 6.5 ft NAVD where it meets the marshplain described
above. High elevation is 10 ft NAVD where it meets the existing berm. The average
slope of the transitional berm shown in the plans is approximately 20:1.

•

Materials – Local materials borrowed from onsite.

•

Construction Techniques – The borrow ditches will be filled with material excavated
from onsite marshplain grading and channel excavation. The ditches are seasonally filled
with water, and therefore recommendations on how to appropriately dewater, fill the
ditches, and construct a stable slope are needed from the project geotechnical engineer.
Also, elevations within the existing borrow ditches are unknown due to a thick crust that
has formed at approximately 5 feet NAVD, and which has prevented survey of the ditch
below. Grading within this part of the site may require additional survey data to refine the
design or field fitting during construction.

•

Additional Issues to Consider
o

Prior to planting, additional analysis of finished grade soils should be completed
to determine specific treatment measures needed to condition the sediment for
successful establishment of marsh and upland vegetation.

o

Methods on filling the borrow ditch to create a stable condition for constructing
the transition slope, including recommendations from geotechnical engineer on
methods, need to dewater or place sediment in water, compaction, settlement, etc.

4.4 Construction Access and Staging
Construction access and staging to the site is shown on the project plans (Appendix A). An area
located east of the project site within District property was preliminarily identified as a potential
suitable location for construction staging and site access.
The construction staging area will require preparation, including minor grading, clearing and
grubbing, and surfacing using gravel or similar. The construction staging area should be large
enough to accommodate equipment storage and stockpile for a reasonable amount of project
materials imported for the project. The staging area should not be used as a stockpile location for
materials excavated from the site. The contractor will need to comply with best management
practices to control stormwater runoff, potential contamination during equipment refueling, and
other issues.
Access to the site will require additional site investigations, but at this point it is anticipated that
the access will require at least two utilities crossings, a temporary bridge, allowance for overhead
electric lines, and grading of access from the levee to the pond bed. Utilities crossings would
likely consist of a minimum vertical coverage of 4 to 6 feet, with 3 feet of crushed gravel, and
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covered with a steel plate. The utility crossings will need to be coordinated with the respective
utility district to meet their requirements and obtain approvals.
At the completion of the project, the access and staging areas will need to be restored to existing
conditions, or those identified by the District.

4.5 Specifications Outline
Below is a possible applicable example of how specifications will be developed for the project.
This example outline specifications were prepared using the 1997 Construction Specifications
Institute (CSI) format. Although the final format desired by the District may vary from the format
presented, the primary sections are likely to be similar to those included below. ESA will update
the specifications outline and format at 60% design based on input by the District.
DIVISION 1 – GENERAL REQUIREMENTS
Section 01020 - Summary
Section 01025 - Measurement and Payment
Section 01050 - Field Engineering
Section 01315 - Project Meetings
Section 01330 - Submittals Procedures
Section 01500 - Temporary Facilities and Controls Section 01770 - Closeout Procedures
Section 01800 - Environmental Protection
TECHNICAL SPECIFICATIONS - DIVISION 2 - SITE WORK
Section 02060 - Order of Work
Section 02100 - Mobilization
Section 02110 - Site Access
Section 02300 - Earthwork
Section 02900 - Planting
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4.6 Engineering Cost Estimate
Table 8 presents a summary of the preliminary opinion of probable construction costs. This cost
estimate is considered preliminary and representative of the 30%-complete level of design. The
construction cost estimated in Table 8 presents a total base project estimate, which excludes costs
to offhaul the net surplus excavated material and other related activities, and a total additional
cost that includes an approximate allowance for offhaul. As shown in the table, the cost to offhaul
and reuse, place, or stockpile the surplus material is on the order of $10M, approximately equal to
the cost for all other construction activities. ESA understands that the District and others involved
in a separate project at the Chula Vista Bayfront have potential candidate sites for receiving the
surplus material. Based on discussions with District staff (L. Scott, pers. comm.), a framework
has not been established for the accounting and sharing of project costs for potentially off-hauling
surplus material from the Pond 20 Project to the Chula Vista Bayfront Project. ESA has therefore
included the additional estimate with material offhaul and reuse for the Pond 20 estimate in Table
8 for the purposes of the 30% design and the District’s consideration, planning, and accounting.
Placement of material at the Chula Vista Bayfront, whether from the Pond 20 project or any other
potential sources, will require site preparation and clearing and grubbing at the placement site,
compaction at 8-inch lifts, erosion control (hydro-seeding with special native seed mix),
biological surveys (birds), geotechnical testing for compatibility with suitable material, and
environmental testing to test for potential contamination. 4 The unit cost of $14 per cubic yard for
offhauling plus the 10% mobilization and 30% contingency is likely sufficient to cover these
various requirements associated with the placement site. As discussed above, these placement
costs are included as an additional cost for the Pond 20 Project because a framework has not been
established for the accounting and sharing of Pond 20 and Chula Vista Bayfront Project costs. For
planning purposes, the District does assign a net benefit of $25 to $50 per cubic yard for material
that is placed in their Chula Vista Bayfront receiver sites to these requirements, meaning that the
430,000 cubic yards (in-situ volume, after trucking) would offset the Pond 20 costs by
$10,750,000 to $21,500,000.

4 Personal Communication, Linda Scott, Capital Project Manager II, Engineering-Construction, Port of San Diego,

October 9, 2017.
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TABLE 8
PRELIMINARY CONSTRUCTION COST ESTIMATE
Item

Description

Quantity

Unit

Unit Price

Extended Cost

Base Project Estimate
1

Mobilization

2

Clearing and Demo

1

Clear and Grub

800,000

Dredging
Breach Excavation
Fill Placement

$

800,000

$

49,000

AC

$

300

$

24,000

5

EA

$

5,000

$

25,000

$

5,579,500

405,000

CY

$

12

$

4,860,000

43,000

CY

$

9

$

365,500

6,000

CY

$

15

$

90,000

24,000

CY

$

6

$

144,000

80

AC

$

1,500

$

120,000

1

LS

$ 1,700,000

$

1,700,000

Earthwork
Mass Excavation

Fine Grading

4

$

80

Miscellaneous Demo (allow)

3

LS

Planting

Subtotal

$

8,128,500

Contingency (30%)

$

2,438,550

Total Base Estimate

$

10,567,050

Total Base Estimate (Rounded)

$

10,600,000

Additional Estimate with Material Offhaul and Reuse
Mobilization

1

LS

$

752,500

$

752,500

537,500

CY

$

14

$

7,525,000

Subtotal

$

8,277,500

Material Offhaul and Reuse

Contingency (30%)

$

2,483,250

Total Additional Estimate

$

10,760,750

Total Additional Estimate (Rounded)

$

10,800,000

Total Base + Additional Estimate (Rounded)

$

21,400,000

This cost estimate is intended to provide an approximation of total project costs appropriate for
the preliminary level of design. This cost estimate is considered to be approximately -15% to
+30% accurate, and include a 30% contingency to account for project uncertainties (such as final
design, permitting restrictions and bidding climate). These estimates are subject to refinement and
revisions as the design is developed in future stages of the project. This table does include
estimated project costs for permitting, design, monitoring and/or ongoing maintenance. Estimated
costs are presented in 2017 dollars, and would need to be adjusted to account for price escalation
for implementation in future years. This opinion of probable construction cost is based on ESA’s
previous experience, bid prices from similar projects, consultation with contractors and suppliers,
and R.S. Means. Please note that in providing opinions of probable construction costs, ESA has
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no control over the actual costs at the time of construction. The actual cost of construction may be
impacted by the availability of construction equipment and crews and fluctuation of supply prices
at the time the work is bid. ESA makes no warranty, expressed or implied, as to the accuracy of
such opinions as compared to bids or actual costs.
Besides the cost of material offhaul, the primary cost of construction is earthwork, which includes
mass excavation, dredging, and onsite reuse. The following are a summary of the assumptions
used to determine the unit costs associated with the earthwork sub-items:
•

The mass excavation associated with marshplain grading at elevations greater than elevation
5 feet NAVD will likely be accomplished using scrapers.

•

Below elevation 5 feet NAVD, excavators will dredge the channels and transport excavated
material using low-ground pressure trucks.

•

Onsite fill will be placed in areas where there are existing ditches and depressions. For any
onsite fill, losses on the order of 20% are assumed for various losses and compaction.
Therefore, the volume was increased from the “neat,” or bank volume, by 20% to account for
compaction.

•

In determining the volume and unit cost for offhauling to stockpile, the following was
assumed:
–

Material expands by 25% from bank or in-situ volume to truck volume

–

Unit cost includes hauling, dumping, and spreading into a stockpile, and no additional
handling after initial excavation.

–

Unit cost includes erosion control at stockpile location

–

Hauling distance determined assuming stockpile location is 3.5 miles from the project
site for the Chula Vista Bayfront Project (CVBP).

The total project cost is heavily influenced by the assumptions in how the pond materials are
excavated and transported. Additional information can help reduce the cost of the project
significantly. As discussed above, the cost-share between the Salt Pond 20 Wetland Restoration
and the Chula Vista Bayfront Project needs to be identified.
The 30% contingency is included to account for many project uncertainties. Reducing the
contingency would require additional details on several uncertain issues, including standard
contractor practices and availability of water for dust control, environmental issues and potential
restrictions to the construction, or issues that may require ongoing biological monitoring of the
site, and other engineering details that may be affected by recommendations from the
geotechnical engineer on site improvements. ESA understands that no contamination is known at
the site, but recommends preparation of a material sampling and testing plan that will need to be
implemented to facilitate offhaul of materials from the site.
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4.7 Additional Design Issues and Next Steps
As described in various sections above, additional issues need to be addressed during subsequent
stages of the design process. The issues identified in this report include the following:
•

Additional survey data in Otay River and within the site at borrow ditches.

•

Verification of water levels at the project site, and resulting modifications to habitat
elevations, and final design grades.

•

Refinement to channel design at subsequent design stages to include updates to geometries,
refinement of plan view to include variable thalweg elevation and resulting change in top
width, and updated information for horizontal control tables.

•

Geotechnical recommendations on current design geometries, including slopes of channels,
mass grading information, including the expansion factors, methods for filling the borrow
ditch and constructing the transitional slope, and suitability of the existing levee for
accommodating heavy equipment for construction of the levee breach.

•

Sediment sampling and analysis plan to test the offhaul materials for suitability of reuse.

•

Confirmation of environmental needs, such as biological constraints to construction,
including any monitoring or special considerations of habitat windows for construction
activities.

•

Refinements to the cost estimate to include better understanding of material offhaul.
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1

Introduction

This Air Quality and Greenhouse Gas (GHG) Emission Study was completed for the proposed Wetland
Mitigation Bank at Pond 20 and Port Master Plan Amendment (PMPA) Project (project) to identify
potential impacts to nearby sensitive land uses. This study provides a description of the project, the
regulatory framework for air quality and global climate change, the physical setting of the project site,
and the environmental consequences of implementing the project.
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2

Project Location and Description

2.1

Project Location

The project site consists of approximately 95 acres of San Diego Unified Port District (District)-owned
and federally managed land located in the City of San Diego, east of the City of Imperial Beach and
south of the confluences of Otay River and San Diego Bay (Figure 2-1). The project site is located
within the Imperial Beach United States (U.S.) Geological Survey 7.5-minute quadrangle and is entirely
within the Coastal Zone.
There is no official address for the project site; however, it is located immediately north of Palm Avenue
(State Route 75), south of the San Diego Bay National Wildlife Refuge South San Diego Bay Unit
managed by U.S. Fish and Wildlife Service, east of 13th Street, and west of 16th Street, and southwest
of Otay Valley Regional Park. Interstate 5 is located approximately 1 mile east of the project site
(Figure 2-2).
The project site is composed of six parcels of land identified as assessor parcel numbers:
•

616-020-(08/12)

•

616-021-08

•

616-021-09 (portion)

•

621-020-(04/08)

2.2

Project Description

The proposed project includes two primary project components: the creation of the Wetland Mitigation
Bank at Pond 20 (Bank Site) and a PMPA. The project site is divided into three main areas, as shown
on Figure 2-2: the Bank Parcel, Parcels A, B, and C, and the berm breach location. The Bank Parcel
is 83.5 acres and contains the southern portion of the former salt evaporation pond known as Pond
20 and extends beyond the existing salt pond berms to also include Nestor Creek and the Otay River
Tributary. The Bank Site would be developed within the existing Pond 20 berms in the Bank Parcel
and would be up to 80 acres in size. Parcels A, B, and C are immediately adjacent to the Bank Parcel
but entirely outside the Pond 20 berms. The proposed project includes a “project-level” and
“program-level” environmental evaluation.

2.2.1

Project-Level Components – Wetland Mitigation Bank at Pond 20

The District is proposing the creation of a wetland mitigation bank within a portion of District-owned
property, which was historically used as salt evaporation pond (Bank Parcel). The project includes
associated construction and long-term operation and maintenance activities of the mitigation bank.
The District is proposing a PMPA to incorporate the Bank Parcel into the District’s Port Master Plan
(PMP), and assign a land use designation of wetlands. The creation of the wetland mitigation bank,
as well as the incorporation and land use designation of the wetland mitigation bank into the PMP, is
evaluated at a “project level” in this report.
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Construction Schedule and Workforce
Construction of the proposed project is anticipated to take approximately 17 months. Construction
would start following certification of the environmental impact report and issuance of a finding of no
significant impact by the U.S. Fish and Wildlife Service, final design engineering, and receipt of all
applicable permits. It is anticipated these would be complete by early 2021, and construction would
commence in 2021. The estimated duration of each construction activity is summarized in Table 2-1.
Construction would occur during daytime hours, Monday through Saturday from 7 a.m. to 4 p.m. Work
restrictions may occur because of exceptionally high tides or delays due to rain or post rain until the
ground is dry enough for earth moving equipment to travel safely. A construction crew of approximately
14 people would be on site for the majority of construction, with up to 24 personnel on site for
approximately 6 months during mass grading and 4 months during fine grading. The peak number of
personnel on site during landscaping activities would be 36 people. Construction is anticipated to
commence in early 2021, with clearing and grubbing which would occur in April and May and utilize
40 hauling trucks per day for 2 months. Mass grading would occur June through November and utilize
80 hauling trucks per day for 6 months. Fine grading would occur in December and January and utilize
10 to 15 hauling trucks per day for 2 to 3 weeks.

Table 2-1. Proposed Construction Schedule
Estimated Duration
(Months)

Activity
Clearing and grubbing

2

Mass grading

6

Fine grading

4

Landscaping

4

Breech excavation/opening

1

Construction Equipment
A variety of equipment and vehicles would be used during construction. Table 2-2 lists the construction
equipment and vehicles and their estimated schedule during construction. Hauling trucks would be
double trailers.

Table 2-2. Construction Equipment and Duration of Use
Type of Equipment

Quantity

Estimated Schedule
(Months)

Excavator

2

7

Graders

2

4

Scrapers

1

4

Bull dozers

3

11
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Table 2-2. Construction Equipment and Duration of Use
Type of Equipment

Quantity

Estimated Schedule
(Months)

Loaders

4

10

Backhoes

2

3

Water trucks

2

15

20 to 80

10

Hauling trucks

Operation
Once construction of the wetland mitigation bank is complete, a 5-year monitoring program would
begin. During this 5-year period, one vehicle would visit the project site monthly to monitor
performance standards and success criteria. After all performance standards have been met, the
long-term maintenance and monitoring phase would begin, which assumes one vehicle would visit the
site annually. Long-term management may be needed for maintenance of:
•

Invasive species monitoring and removal;

•

Trash removal;

•

Maintenance of site control measures (e.g., fencing); or

•

Restoration of any damage from human or maintenance activities or natural phenomenon.

2.2.2

Program-Level Components – Parcels A, B, and C Port Master
Plan Amendment

As part of the PMPA, the District is proposing to incorporate Parcels A, B, and C into the District’s
PMP and assign land use designations. The Bank Site and Parcels A, B, and C are under California
Coastal Commission jurisdiction and are District-owned property; however, currently these areas are
not formally incorporated into the PMP. Parcels A, B, and C would be assigned a commercial
recreation land use designation. Incorporation of Parcels A, B, and C is evaluated at a “program level,”
and the incorporation of the Bank Site is evaluated at a “project level” in this report.
The program-level analysis of Parcels A, B, and C evaluates the reasonable development scenario.
No construction is proposed on these parcels at this time; however, the analysis considers reasonable
development assumptions as follows:
•

Parcel A – maximum commercial development of 25,000 square feet and 2 stories

•

Parcel B – maximum commercial development of 5,000 square feet and 2 stories

•

Parcel C – maximum commercial development of 75,000 square feet and 2 stories

This analysis assumes construction of future commercial development would occur after the
construction of the wetland mitigation bank. No projects have been identified on Parcels A, B, and C,
and any future commercial development proposals would need to go through District review, including
California Environmental Quality Act (CEQA) compliance.
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Figure 2-1. Regional Location and Project Vicinity
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Figure 2-2. Project Site Characteristics
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3

Regulatory Framework

3.1

Federal

3.1.1

Federal Clean Air Act

The Federal Clean Air Act (FCAA), as amended, is the primary federal law that governs air quality.
These laws, and related regulations by the U.S. Environmental Protection Agency (EPA) and California
Air Resources Board (CARB), set standards for the concentration of pollutants in the air. At the federal
level, these standards are called National Ambient Air Quality Standards (NAAQS). NAAQS standards
have been established for six transportation-related criteria pollutants that have been linked to
potential health concerns: carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), particulate
matter which is broken down for regulatory purposes into particles of 10 micrometers and smaller
(PM10) and particles of 2.5 micrometers and smaller (PM2.5), and sulfur dioxide (SO2). In addition,
national standards exist for lead (Pb). The NAAQS standards are set at levels that protect public health
with a margin of safety and are subject to periodic review and revision. Toxic air contaminants (TAC;
air toxics) are covered as well.
Federal air quality standards and regulations provide the basic scheme for project-level air quality
analysis under the National Environmental Policy Act. In addition to this environmental analysis, a
parallel “conformity” requirement under the FCAA also applies.
The FCAA requires U.S. EPA to designate areas as attainment, nonattainment, or maintenance
(previously nonattainment and currently attainment) for each criteria pollutant based on whether the
NAAQS have been achieved. The federal standards are summarized in Table 3-1. The U.S. EPA has
classified the San Diego Air Basin (SDAB) as attainment/unclassified for CO, PM10, PM2.5, SO2, Pb,
and NO2 and nonattainment for O3.

3.1.2

Federal General Conformity

The conformity requirement is based on FCAA Section 176(c), which prohibits federal agencies from
funding, authorizing, or approving plans, programs, or projects that do not conform to the State
Implementation Plan (SIP) for attaining NAAQS.
Conformity requirements apply only in nonattainment and maintenance areas for NAAQS and only for
the specific NAAQS that are or were violated. U.S. EPA regulations at 40 Code of Federal Regulations
(CFR) 93 govern the conformity process. Conformity requirements do not apply in
unclassifiable/attainment areas for NAAQS and do not apply at all for state standards regardless of
the status of the area.
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The U.S. EPA General Conformity Rule (40 CFR 93 Subpart B) applies to Federal actions, other than
those related to highway and transit planning and projects, that result in emissions of nonattainment
or maintenance pollutants or their precursors, in federally designated nonattainment or maintenance
areas. The U.S. EPA General Conformity Rule establishes a process to demonstrate that federal
actions would be consistent with applicable SIPs and would not cause or contribute to new violations
of NAAQS, increase the frequency or severity of existing violations of NAAQS, or delay the timely
attainment of NAAQS. The emissions thresholds that trigger requirements of the General Conformity
Rule for Federal actions emitting nonattainment or maintenance pollutants, or their precursors, are
called de minimis levels. The general conformity de minimis thresholds are defined in 40 CFR
93.153(b).
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Table 3-1. State and Federal Criteria Air Pollutant Standards, Effects, and Sources

Pollutant
O3b

Averaging
Time
1 hour
8 hours

State
Standardh
0.09 ppm
0.070 ppm

Federal
Standardi
--0.070

ppmd

(4th highest in
3 years)

CO

Respirable
Particulate
Matter
(PM10)b

1 hour

20 ppm

35 ppm

8 hours

9.0 ppma

9 ppm

8 hours
(Lake Tahoe)

6 ppm

---

24 hours

50 µg/m3

150 µg/m3

Annual

20 µg/m3

---b

(expected
number of
days above
standard < or
equal to 1)

Principal Health and Atmospheric
Effects

Typical Sources

SDAB
Attainment
Status

High concentrations irritate lungs.
Long-term exposure may cause lung
tissue damage and cancer. Long-term
exposure damages plant materials and
reduces crop productivity. Precursor
organic compounds include many known
TACs. Biogenic VOC may also
contribute.

Low-altitude O3 is almost entirely
formed from ROG or VOC and
NOX in the presence of sunlight
and heat. Major sources include
motor vehicles and other mobile
sources, solvent evaporation, and
industrial and other combustion
processes.

Federal:

CO interferes with the transfer of oxygen
to the blood and deprives sensitive
tissues of oxygen. CO also is a minor
precursor for photochemical O3.

Combustion sources, especially
gasoline-powered engines and
motor vehicles. CO is the
traditional signature pollutant for
on-road mobile sources at the local
and neighborhood scale.

Federal:

Dust- and fume-producing
industrial and agricultural
operations; combustion smoke and
vehicle exhaust; atmospheric
chemical reactions; construction
and other dust-producing activities;
unpaved road dust and
re-entrained paved road dust;
natural sources.

Federal:

Irritates eyes and respiratory tract.
Decreases lung capacity. Associated
with increased cancer and mortality.
Contributes to haze and reduced
visibility. Includes some TACs. Many
aerosol and solid compounds are part of
PM10.

Marginal
Nonattainment
(8-hour)
State:
Nonattainment
(1-hour and
8-hour)

Attainment
State:
Attainment

Unclassified
State:
Nonattainment
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Table 3-1. State and Federal Criteria Air Pollutant Standards, Effects, and Sources
Averaging
Time

Pollutant
Fine
Particulate
Matter
(PM2.5)b

24 hours
Annual
Secondary

State
Standardh

35 µg/m3

—
12

µg/m3

—

Standard
(annual)

NO2

1 hour

Federal
Standardi

12.0
15

µg/m3

µg/m3

(98th
percentile
over 3 years)
0.18 ppm

100 ppbf
(98th
percentile
over 3 years)

Principal Health and Atmospheric
Effects

Typical Sources

SDAB
Attainment
Status

Increases respiratory disease, lung
damage, cancer, and premature death.
Reduces visibility and produces surface
soiling. Most diesel exhaust particulate
matter – a TAC – is in the PM2.5 size
range. Many toxic and other aerosol and
solid compounds are part of PM2.5.

Combustion including motor
vehicles, other mobile sources,
and industrial activities; residential
and agricultural burning; also
formed through atmospheric
chemical (including photochemical)
reactions involving other pollutants
including NOX, SOX, ammonia, and
ROG.

Federal:

Irritating to eyes and respiratory tract.
Colors atmosphere reddish-brown.
Contributes to acid rain. Part of the NOX
group of O3 precursors.

Motor vehicles and other mobile
sources; refineries; industrial
operations.

Federal:

Attainment
State:
Nonattainment

Attainment
State:
Attainment

SO2

Annual

0.030 ppm

0.053 ppm

1 hour

0.25 ppm

75 ppbg
(99th
percentile
over 3 years)

Pbc

3 hours

—

0.5 ppmi

24 hours

0.04 ppm

0.14 ppm

Annual
Arithmetic
Mean

—

0.03 ppm

Monthly

1.5 µg/m3

Fuel combustion (especially coal
and high-sulfur oil), chemical
plants, sulfur recovery plants,
metal processing; some natural
sources like active volcanoes.
Limited contribution possible from
heavy-duty diesel vehicles if
ultra-low sulfur fuel not used.

Federal:
Attainment

State:
Attainment

—
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Irritates respiratory tract; injures lung
tissue. Can yellow plant leaves.
Destructive to marble, iron, steel.
Contributes to acid rain. Limits visibility.

—1.5 µg/m3

Disturbs gastrointestinal system. Causes
anemia, kidney disease, and
neuromuscular and neurological

Pb-based industrial processes like
battery production and smelters.
Pb paint, leaded gasoline. Aerially

Federal:
Attainment
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Table 3-1. State and Federal Criteria Air Pollutant Standards, Effects, and Sources

Pollutant

Averaging
Time
Calendar
Quarter

State
Standardh

Federal
Standardi

—

0.15

25 µg/m3

—

µg/m3j

Principal Health and Atmospheric
Effects

SDAB
Attainment
Status

Typical Sources

dysfunction. Also a TAC and water
pollutant.

deposited Pb from gasoline may
exist in soils along major roads.

State:

Premature mortality and respiratory
effects. Contributes to acid rain. Some
TACs attach to sulfate aerosol particles.

Industrial processes, refineries and
oil fields, mines, natural sources
like volcanic areas, salt-covered
dry lakes, and large sulfide rock
areas.

Federal:

Attainment

Rolling
3-month
average
Sulfate

24 hours

—
State:
Attainment

Hydrogen
Sulfide
(H2S)

Visibility
Reducing
Particles

1 hour

8 hours

0.03 ppm

Visibility of 10
miles or more
(Tahoe: 30
miles) at
relative
humidity less
than 70
percent

—

—

Colorless, flammable, poisonous.
Respiratory irritant. Neurological damage
and premature death. Headache,
nausea.

Reduces visibility. Produces haze.
NOTE: not related to the Regional Haze
program under the FCAA, which is
oriented primarily toward visibility issues
in National Parks and other “Class I”
areas.

Industrial processes such as:
refineries and oil fields, asphalt
plants, livestock operations,
sewage treatment plants, and
mines. Some natural sources like
volcanic areas and hot springs.

Federal:

See particulate matter above.

Federal:

—
State:
Attainment/
Unclassified

—

State:
Attainment/
Unclassified
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Table 3-1. State and Federal Criteria Air Pollutant Standards, Effects, and Sources
Averaging
Time

Pollutant
Vinyl
Chloridec

24 hours

State
Standardh
0.01 ppm

Federal
Standardi
—

Principal Health and Atmospheric
Effects
Neurological effects, liver damage,
cancer.

SDAB
Attainment
Status

Typical Sources
Industrial processes

Federal:
—

Also considered a TAC.
State:
Attainment/
Unclassified
Sources: CARB 2016, CARB 2018
a
b

c

d

e

f

g
h

Rounding to an integer value is not allowed for the state 8-hour CO standard. Violation occurs at or above 9.05 ppm.
Annual PM10 NAAQS revoked October 2006; was 50 µg/m3. 24-hour. PM2.5 NAAQS tightened October 2006; was 65 µg/m3. Annual PM2.5 NAAQS tightened
from 15 µg/m3 to 12 µg/m3 December 2012, and secondary standard set at 15 µg/m3.
The CARB has identified vinyl chloride and the particulate matter fraction of diesel exhaust as TACs. Diesel exhaust particulate matter is part of PM10 and, in
larger proportion, PM2.5. Both the CARB and the EPA have identified Pb and various organic compounds that are precursors to O3 and PM2.5 as TACs. There are
no exposure criteria for substantial health effects due to TACs, and control requirements may apply at ambient concentrations below any criteria levels specified
above for these pollutants or the general categories of pollutants to which they belong.
Prior to June 2005, the 1-hour NAAQS was 0.12 ppm. Emission budgets for 1-hour O3 are still in use in some areas where 8-hour O3 emission budgets have not
been developed, such as the San Francisco Bay Area. On October 1, 2015, the national 8-hour O3 primary and secondary standards were lowered from 0.075 to
0.070 ppm.
The 0.08 ppm 1997 O3 standard is revoked FOR CONFORMITY PURPOSES ONLY when area designations for the 2008 0.75 ppm standard become effective
for conformity use (July 20, 2013). Conformity requirements apply for all NAAQS, including revoked NAAQS, until emission budgets for newer NAAQS are found
adequate, SIP amendments for the newer NAAQS are approved with an emission budget, EPA specifically revokes conformity requirements for an older
standard, or the area becomes attainment/unclassified. SIP-approved emission budgets remain in force indefinitely unless explicitly replaced or eliminated by a
subsequent approved SIP amendment. During the “Interim” period prior to availability of emission budgets, conformity tests may include some combination of
build vs. no build, build vs. baseline, or compliance with prior emission budgets for the same pollutant.
Final 1-hour NO2 NAAQS published in the Federal Register on February 9, 2010, effective March 9, 2010. Initial area designation for California (2012) was
attainment/unclassifiable throughout. Project-level hot-spot analysis requirements do not currently exist. Near-road monitoring starting in 2013 may cause
redesignation to nonattainment in some areas after 2016.
The EPA finalized a 1-hour SO2 standard of 75 ppb in June 2010. Nonattainment areas have not yet been designated as of September 2012.
California standards for O3, carbon monoxide (except 8-hour Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, and particulate matter (PM10, PM2.5,
and visibility reducing particles), are values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient air quality standards are
listed in the Table of Standards in Section 70200 of Title 17 of the California Code of Regulations.
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Table 3-1. State and Federal Criteria Air Pollutant Standards, Effects, and Sources

Pollutant

Averaging
Time

State
Standardh

Federal
Standardi

Principal Health and Atmospheric
Effects

Typical Sources

SDAB
Attainment
Status

i

National standards (other than O3, particulate matter, and those based on annual arithmetic mean) are not to be exceeded more than once a year. The O3
standard is attained when the fourth highest 8-hour concentration measured at each site in a year, averaged over three years, is equal to or less than the
standard. For PM10, the 24 hour standard is attained when the expected number of days per calendar year with a 24-hour average concentration above 150
µg/m3 is equal to or less than one. For PM2.5, the 24 hour standard is attained when 98 percent of the daily concentrations, averaged over three years, are equal
to or less than the standard. Contact the U.S. EPA for further clarification and current national policies.
j Pb NAAQS are not considered in Transportation Conformity analysis.
CO=carbon monoxide; FCAA=Federal Clean Air Act; NO2=nitrogen dioxide; NOX=nitrogen oxides; O3=ozone; Pb=lead; PM10=particles of 10 micrometers and
smaller; PM2.5=particles of 2.5 micrometers and smaller; ppm=parts per million; ROG=reactive organic gases; SDAB=San Diego Air Basin; SO2=sulfur dioxide;
SOX=sulfur oxides; TAC=toxic air contaminant; VOC=volatile organic compound; —=not applicable
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3.2

State

3.2.1

California Clean Air Act

In California, the California Clean Air Act (CCAA) is administered by the CARB at the state level and
by the air quality management districts and air pollution control districts at the regional and local levels.
The CARB, which became part of the California EPA in 1991, is responsible for meeting the state
requirements of the FCAA, administering the CCAA, and establishing the California Ambient Air
Quality Standards (CAAQS). The CCAA, as amended in 1992, requires all air districts in the state to
endeavor to achieve and maintain CAAQS. CAAQS are generally more stringent than the
corresponding federal standards and incorporate additional standards for sulfates, hydrogen sulfide,
vinyl chloride, and visibility-reducing particles.
CARB regulates mobile air pollution sources, such as motor vehicles. CARB is responsible for setting
emission standards for vehicles sold in California and for other emission sources, such as consumer
products and certain off-road equipment. CARB established passenger vehicle fuel specifications,
which became effective in March 1996. CARB oversees the functions of local air pollution control
districts and air quality management districts, which, in turn, administer air quality activities at the
regional and county levels.
The state standards are summarized in Table 3-1. CCAA requires CARB to designate areas within
California as either attainment or nonattainment for each criteria pollutant based on whether CAAQS
have been achieved. Under CCAA, areas are designated as nonattainment for a pollutant if air quality
data shows that a state standard for the pollutant was violated at least once during the previous
3 calendar years. Exceedances that are impacted by highly irregular or infrequent events are not
considered violations of a state standard and are not used as a basis for designating areas as
nonattainment. Under CCAA, SDAB is designated as a nonattainment area for O3, PM2.5, and PM10.

3.2.2

California State Implementation Plan

The 1990 amendments to the FCAA set new deadlines for attainment based on the severity of the
pollution problem and launched a comprehensive planning process for attaining NAAQS. The
promulgation of the national 8-hour O3 standard and PM2.5 standards in 1997 resulted in additional
statewide air quality planning efforts. In response to new federal regulations, SIPs also began to
address ways to improve visibility in national parks and wilderness areas. SIPs are not single
documents but rather a compilation of new and previously submitted plans, programs, district rules,
state regulations, and federal controls.
Many of California’s SIPs rely on the same core set of control strategies, including emission standards
for cars and heavy trucks, fuel regulations, and limits on emissions from consumer products. State law
makes CARB the lead agency for all purposes related to the SIP. Local air districts and other agencies
prepare SIP elements and submit them to CARB for review and approval. CARB then forwards SIP
revisions to the U.S. EPA for approval and publication in the Federal Register. CFR Title 40, Chapter
I, Part 52, Subpart F, Section 52.220 lists all of the items which are included in the California SIP.
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3.3

Regional

3.3.1

San Diego Air Pollution Control District

The San Diego Air Pollution Control District (SDAPCD) is the local agency responsible for the
administration and enforcement of air quality regulations for the SDAB, which includes all of San Diego
County. SDAPCD regulates most air pollutant sources, except for motor vehicles, marine vessels,
aircraft, and agricultural equipment, which are regulated by CARB or the U.S. EPA. State and local
government projects, as well as projects proposed by the private sector, are subject to SDAPCD
requirements if the sources are regulated by the SDAPCD. Additionally, SDAPCD, along with CARB,
maintains and operates ambient air quality monitoring stations at numerous locations throughout San
Diego County. These stations are used to measure and monitor ambient criteria and toxic air pollutant
levels.
The San Diego Association of Governments (SANDAG) is the San Diego region's primary public
planning, transportation, and research agency, providing the public forum for regional policy decisions
about growth, transportation planning and construction, environmental management, housing, open
space, energy, public safety, and binational topics. SANDAG directors are mayors, councilmembers,
and a supervisor from each of the region’s 18 cities and county government. SDAPCD and SANDAG
are responsible for developing and implementing the clean air plan for attainment and maintenance of
NAAAQS in the SDAB. The San Diego County Regional Air Quality Strategy (RAQS) was initially
adopted in 1991, and is updated on a triennial basis. The RAQS was updated in 1995, 1998, 2001,
2004, 2009, and most recently in December 2016 (SDAPCD 2016). The RAQS outlines SDAPCD’s
plans and control measures designed to attain the state air quality standards for O3. SDAPCD has
also developed the SDAB’s input to the SIP, which is required under FCAA for pollutants that are
designated as being in nonattainment for national air quality standards for the SDAB.
The RAQS relies on information from CARB and SANDAG, including mobile and area source
emissions, as well as information regarding projected growth in the county, to project future emissions
and then establish the strategies necessary for the reduction of emissions through regulatory controls.
CARB mobile source emission projections and SANDAG growth projections are based on population
and vehicle trends and land use plans developed by the cities and by the county as part of the
development of their general plans. As such, projects that propose development consistent with the
growth anticipated by the general plans would be consistent with the RAQS. In the event that a project
would propose development that is less dense than anticipated within the general plan, the project
would likewise be consistent with the RAQS. If the project proposes development that is greater than
that anticipated in the general plan and SANDAG’s growth projections, the project might be in conflict
with the RAQS and SIP, and might have a potentially significant impact related to air quality.
The SIP relies on the same information from SANDAG to develop emission inventories and emission
reduction strategies that are included in the attainment demonstration for the SDAB. The SIP also
includes rules and regulations that have been adopted by SDAPCD to control emissions from
stationary sources. These SIP-approved rules may be used as a guideline to determine whether a
project’s emissions would have the potential to conflict with the SIP and, thereby, hinder attainment of
NAAQS for O3.
In December 2005, SDAPCD adopted the Measures to Reduce Particulate Matter in San Diego
County. This document identifies fugitive dust as the major source of directly emitted particulate matter
in the county, with mobile sources and residential wood combustion as minor contributors. Data on
PM2.5 source apportionment indicates that the main contributors to PM2.5 in the county are combustion
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organic carbon, and ammonium sulfate and ammonium nitrate from combustion sources. The main
contributors to PM10 include resuspended soil and road dust from unpaved and paved roads,
construction and demolition sites, and mineral extraction and processing. Based on the report’s
evaluation of control measures recommended by CARB to reduce particulate matter emissions, the
SDAPCD adopted Rule 55, the Fugitive Dust Rule, in June 2009. SDAPCD requires that construction
activities implement the measures listed in Rule 55 to minimize fugitive dust emissions. Rule
55 requires the following:
1. No person shall engage in construction or demolition activity in a manner that discharges
visible dust emissions into the atmosphere beyond the property line for a period or periods
aggregating more than 3 minutes in any 60 minute period; and
2. Visible roadway dust as a result of active operations, spillage from transport trucks, erosion,
or track-out/carry-out shall be minimized by the use of any of the equally effective
track-out/carry-out and erosion control measures listed in Rule 55 that apply to the project or
operation. These measures include: track-out grates or gravel beds at each egress point;
wheel-washing at each egress during muddy conditions; soil binders, chemical soil stabilizers,
geotextiles, mulching, or seeding; watering for dust control; and using secured tarps or cargo
covering, watering, or treating of transported material for outbound transport trucks. Erosion
control measures must be removed at the conclusion of each work day when active operations
cease, or every 24 hours for continuous operations.

3.3.2

City of San Diego Municipal Code

The San Diego Municipal Code addresses odor impacts at Chapter 14, Article 2, Division 7 paragraph
142.0710, “Air Contaminant Regulations,” which states:
Air contaminants including smoke, charred paper, dust, soot, grime, carbon, noxious acids, toxic
fumes, gases, odors, and particulate matter, or any emissions that endanger human health,
cause damage to vegetation or property, or cause soiling shall not be permitted to emanate
beyond the boundaries of the premises upon which the use emitting the contaminants is located.

3.4

Climate Change

3.4.1

State Regulations

Executive Order S-3-05 – Statewide Greenhouse Gas Emission Targets
On June 1, 2005, the Governor issued Executive Order (EO) S-3-05 which set the following GHG
emission reduction targets:
•

By 2010, reduce GHG emissions to 2000 levels

•

By 2020, reduce GHG emissions to 1990 levels

•

By 2050, reduce GHG emissions to 80 percent below 1990 levels

This EO also directed the secretary of the California EPA to oversee the efforts made to reach these
targets and to prepare biannual reports on the progress made toward meeting the targets and the
impacts to California related to global warming. The first such Climate Action Team Assessment
Report was produced in March 2006 and has been updated every 2 years thereafter.
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California Global Warming Solutions Act (Assembly Bill 32)
In 2006, the California State Legislature enacted the California Global Warming Solutions Act of
2006, also known as Assembly Bill (AB) 32. AB 32 focuses on reducing GHG emissions in California.
GHGs, as defined under AB 32, include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O),
Hydrofluorocarbons (HFC), perfluorocarbons, and sulfur hexafluoride (SF6). AB 32 requires that GHGs
emitted in California be reduced to 1990 levels by the year 2020. CARB is the state agency charged
with monitoring and regulating sources of emissions of GHGs that cause global warming in order to
reduce emissions of GHGs. AB 32 also requires that by January 1, 2008, CARB must determine what
the statewide GHG emissions level was in 1990, and it must approve a statewide GHG emissions limit
so it may be applied to the 2020 benchmark. CARB approved a 1990 GHG emissions level of
427 million metric tons (MT) of carbon dioxide equivalents (CO2e) on December 6, 2007 in its Staff
Report. Therefore, in 2020, emissions in California are required to be at or below 427 million MT of
CO2e.
Under the business as usual (BAU) scenario established in 2008, statewide emissions were increasing
at a rate of approximately 1 percent per year, as noted below. It was estimated that the 2020 estimated
BAU of 596 million MT of CO2e would have required a 28 percent reduction to reach the 1990 level of
427 million MT of CO2e.

Executive Order B-30-15
On April 20, 2015, Governor Edmund G. Brown Jr. signed EO B-30-15 to establish a California GHG
reduction target of 40 percent below 1990 levels by 2030. The Governor’s EO aligns California’s GHG
reduction targets with those of leading international governments, such as the 28-nation European
Union, which adopted the same target in October 2014. California is on track to meet or exceed its
legislated target of reducing GHG emissions to 1990 levels by 2020, as established in the California
Global Warming Solutions Act of 2006 (AB 32, summarized above).
California’s new emission reduction target of 40 percent below 1990 levels by 2030 will make it
possible to reach the ultimate goal of reducing emissions 80 percent below 1990 levels by 2050. This
is in line with the scientifically established levels needed in the U.S. to limit global warming below
2°Celcius, the warming threshold at which there will likely be major climate disruptions, such as super
droughts and rising sea levels.

Senate Bill 32
Senate Bill (SB) 32 was signed into law on September 8, 2016, and expands upon AB 32 to reduce
GHG emissions. SB 32 sets into law the mandated GHG emissions target of 40 percent below
1990 levels by 2030 written into EO B-30-15.

Climate Change Scoping Plan
The Scoping Plan released by CARB in 2008 outlined the state’s strategy to achieve the AB 32 goals.
This Scoping Plan, developed by CARB in coordination with the Climate Action Team, proposed a
comprehensive set of actions designed to reduce overall GHG emissions in California, improve the
environment, reduce dependence on oil, diversify our energy sources, save energy, create new jobs,
and enhance public health. It was adopted by CARB at its meeting in December 2008. According to
the Scoping Plan, the 2020 target of 427 million MT of CO2e requires the reduction of 169 million MT
of CO2e, or approximately 28.3 percent, from the state’s projected 2020 BAU emissions level of
596 million MT of CO2e.
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In August 2011, the Scoping Plan was re-approved by CARB and includes the Final Supplement to
the Scoping Plan Functional Equivalent Document. This document includes expanded analysis of
project alternatives, as well as updates the 2020 emission projections in light of the current economic
forecasts. Considering the updated 2020 BAU estimate of 507 million MT of CO2e, only a 16 percent
reduction below the estimated new BAU levels would be necessary to return to 1990 levels by
2020. The 2011 Scoping Plan expands the list of 9 early action measures into a list of
39 recommended actions.
In May 2014, CARB developed, in collaboration with the Climate Action Team, the first update to
California’s Climate Change Scoping Plan (Update), which shows that California is on track to meet
the near-term 2020 GHG limit and is well positioned to maintain and continue reductions beyond
2020, as required by AB 32. In accordance with the United Nations Framework Convention on Climate
Change, CARB is beginning to transition to the use of the fourth assessment report’s 100-year Global
Warming Potentials (GWP) in its climate change programs. CARB has recalculated the 1990 GHG
emissions level with the AR4 GWPs to be 431 million MT of CO2e; therefore, the 2020 GHG emissions
limit established in response to AB 32 is now slightly higher than the 427 million MT of CO2e in the
initial Scoping Plan.
In 2016, legislature passed SB 32, which codifies a 2030 GHG emissions reduction target of
40 percent below 1990 levels. With SB 32, the legislature passed companion legislation AB 197, which
provides additional direction for developing the Scoping Plan. CARB is moving forward with a second
update to the Scoping Plan to reflect the 2030 target set by EO B-30-15 and codified by SB
32. According to the 2017 Scoping Plan, the 2030 target of 260 million MT of CO2e requires the
reduction of 129 million MT of CO2e, or approximately 33.2 percent, from the state’s projected
2030 BAU emissions level of 389 million MT of CO2e.

Assembly Bill 1493 – Light-duty Vehicle Greenhouse Gas Emissions Standards
AB 1493 (commonly known as Pavley) requires CARB to develop and adopt regulations that achieve
“the maximum feasible reduction of GHGs emitted by passenger vehicles and light-duty truck and
other vehicles determined by CARB to be vehicles whose primary use is noncommercial personal
transportation in the state.”
On September 24, 2009, CARB adopted amendments to the Pavley regulations that intend to reduce
GHG emissions in new passenger vehicles from 2009 through 2016. The amendments bind
California’s enforcement of AB 1493 (starting in 2009), while providing vehicle manufacturers with new
compliance flexibility. The amendments also prepare California to merge its rules with the federal
Corporate Average Fuel Economy rules for passenger vehicles. In January 2012, CARB approved a
new emissions-control program for model years 2017 through 2025. The program combines the
control of smog, soot, and global warming gases and requirements for greater numbers of
zero-emission vehicles into a single packet of standards called Advanced Clean Cars.

Executive Order S-01-07
This EO, signed by Governor Schwarzenegger on January 18, 2007, directs that a statewide goal be
established to reduce the carbon intensity of California’s transportation fuels by at least 10 percent by
the year 2020. It orders that a low carbon fuel standard for transportation fuels be established for
California and directs the CARB to determine whether a low carbon fuel standard can be adopted as
a discrete early action measure pursuant to AB 32.
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CARB approved the low carbon fuel standard as a discrete early action item with a regulation adopted
and implemented in April 2010.

Renewable Portfolio Standard
The Renewable Portfolio Standard (RPS) promotes diversification of the state’s electricity supply and
decreased reliance on fossil fuel energy sources. Originally adopted in 2002, with a goal to achieve a
20 percent renewable energy mix by 2020 (referred to as the initial RPS), the goals have been
accelerated and increased by EO S-14-08 and EO S-21-09 to a goal of 33 percent by 2020.
In April 2011, the Governor signed SB 2 (1X) codifying California’s 33 percent RPS goal; Section
399.19 requires the California Public Utilities Commission, in consultation with the California Energy
Commission, to report to the legislature on the progress and status of RPS procurement and other
benchmarks. The purpose of the RPS upon full implementation is to provide 33 percent of the state’s
electricity needs through renewable energy sources. Renewable energy includes, but is not limited to,
wind, solar, geothermal, small hydroelectric, biomass, anaerobic digestion, and landfill gas.
The RPS is included in CARB’s Scoping Plan list of GHG reduction measures to reduce energy sector
emissions. It is designed to accelerate the transformation of the electricity sector through such means
as investment in the energy transmission infrastructure and systems to allow integration of large
quantities of intermittent wind and solar generation. Increased use of renewables would decrease
California’s reliance on fossil fuels, thus reducing emissions of GHGs from the electricity sector. In
2008, as part of the Scoping Plan original estimates, CARB estimated that full achievement of the RPS
would decrease statewide GHG emissions by 21.3 million MT of CO2e. In 2010, CARB revised this
number upwards to 24.0 million MT of CO2e. The state’s RPS was further augmented through the
adoption of SB 350 and SB 100.

Senate Bill 350
SB 350 was signed into law in September 2015. SB 350 establishes tiered increases to the RPS of
40 percent by 2024, 45 percent by 2027, and 50 percent by 2030. SB 350 also set a new goal to
double the energy efficiency savings in electricity and natural gas through energy efficiency and
conservation measures.

Senate Bill 100
SB 100, adopted in September 2018, requires the state’s retail electricity to achieve a 60 percent
renewable energy portfolio by 2030 (an increase from 50 percent set forth by SB 350) and 100 percent
carbon-free renewable energy portfolio by 2045.

Senate Bill 375 – Regional Emissions Targets
SB 375 was signed into law in September 2008 and requires CARB to set regional targets for reducing
passenger vehicle GHG emissions in accordance with the Scoping Plan. The purpose of SB 375 is to
align regional transportation planning efforts, regional GHG reduction targets, and fair-share housing
allocations under state housing law. SB 375 requires Metropolitan Planning Organizations to adopt a
Sustainable Communities Strategy or Alternative Planning Strategy to address GHG reduction targets
from cars and light-duty trucks in the context of that Metropolitan Planning Organization's Regional
Transportation Plan.
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Senate Bill 97 – CEQA Greenhouse Gas Amendments
SB 97 acknowledges that climate change is a prominent environmental issue that requires analysis
under CEQA. The California Natural Resources Agency adopted amendments to the CEQA
Guidelines to address GHG emissions, consistent with the Legislature’s directive in Public Resources
Code Section 21083.05.

State of California Building Energy Efficiency Standards (Title 24, Part 6)
California’s Energy Efficiency Standards for Residential and Nonresidential Buildings (24 California
Code of Regulations Part 6) were first established in 1978 in response to a legislative mandate to
reduce California’s energy consumption. The standards are updated periodically to allow consideration
and possible incorporation of new energy efficiency technologies and methods. The premise for the
standards is that energy efficient buildings require less electricity, natural gas, and other fuels.
Electricity production from fossil fuels and on-site fuel combustion (typically for space and water
heating) results in GHG emissions.
The California Energy Commission adopted new 2019 Building Energy Efficiency Standards effective
January 1, 2020. The 2019 Building Energy Efficiency Standards improve upon the 2016 Energy
Standards for new construction of, and additions and alterations to, residential and nonresidential
buildings. The most significant efficiency improvements to the residential standards include the
introduction of photovoltaic into the prescriptive package and improvements for attics, walls, water
heating, and lighting.

California Integrated Waste Management Act
The California Integrated Waste Management Act (AB 939), passed in 1989, repealed portions of the
Title 7.3 of the Government Code governing solid waste management and portions of the Health and
Safety Code related to garbage and refuse disposal. The Integrated Waste Management Act
established an integrated waste management hierarchy to guide local agencies in implementing
source reduction, recycling and composting, and environmentally safe transformation and land
disposal. The Integrated Waste Management Act created the California Integrated Waste
Management Board and required counties to create a task force for the development of Source
Reduction and Recycling Elements. Additionally, it established a mandated waste diversion target of
50 percent of all solid waste from landfills by 2020.

3.4.2

Local Regulations

San Diego Unified Port District Climate Action Plan
The District adopted a Climate Action Plan in December 2013. The Climate Action Plan includes an
inventory of existing emissions broken into smaller sectors including: energy, water use and waste
water, on road transportation, off road transportation, and waste. The Climate Action Plan includes
projections for emissions for 2020 and 2035 dates, specific targets to reduce GHGs by 2020 and 2035
in order to achieve statewide 2020 and 2030 targets, and putting the District on the trajectory of
meeting its share of the 2050 statewide target. The District’s reduction measures include those
required by state and federal regulations, and District-specific policies and measures focus on the
following:
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•

Transportation Land Use Planning: Support alternatively fueled technology and implement

management systems that increase the efficiency of transportation and reduce energy
consumption
•

Energy Conservation and Efficiency: Employ energy strategies in buildings and exterior

spaces that save money on utility costs, reduce GHG emissions, and provide other community
benefits
•

Water Conservation and Recycling: Conserve, treat, and reuse water to minimize GHG

emissions and conserve a scarce resource
•

Alternative Energy Generation: Meet energy demands through renewable energy generation

•

Waste Reduction and Recycling: Promote behavioral changes that encourage conserving

resources, reuse, and recycling

City of San Diego Municipal Code
On July 1, 2008, Chapter 6, Article 6, Division 6: Construction and Demolition Debris Diversion Deposit
Program took effect. The ordinance requires that the majority of construction, demolition and
remodeling projects requiring building or demolition permits:
•

Pay a refundable construction and demolition debris recycling deposit

•

Divert their debris by recycling, reusing, or donating usable materials

•

Keep construction and demolition materials out of local landfills and ensure they get recycled
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4

Methodology

The air quality analysis contained herein evaluates the proposed project’s short-term construction and
long-term operation emissions using the following methodologies and significance thresholds.

4.1

Methods

4.1.1

Criteria Air Pollutants

Emissions of criteria air pollutants were estimated using existing conditions information, project
construction details, and project operations information, as well as a combination of emission factors
from the following sources:
•

California Emissions Estimator Model (CalEEMod; Version 2016.3.2) emission model for
estimating exhaust emissions from off-road construction equipment and on-road motor
vehicles

4.1.2

Quantification of Greenhouse Gases

As with the criteria air pollutants, the proposed project’s GHG emissions were estimated using the
CalEEMod emission model. Construction emissions were amortized over the life of the project (defined
as 20 years) added to the operational emissions, and compared to the applicable GHG significance
thresholds.

4.1.3

Federal General Conformity Rule

As discussed in Section 3.1.2, the emissions thresholds that trigger requirements of the General
Conformity Rule for federal actions emitting nonattainment or maintenance pollutants, or their
precursors, are called de minimis levels. The general conformity de minimis thresholds are defined in
40 CFR 93.153(b). The Federal General Conformity Rule does not apply to federal actions in areas
designated as nonattainment for only CAAQS.
Based on the attainment status listed in Table 3-1, the de minimis thresholds that apply to the SDAB
are listed in Table 4-1. These thresholds apply to all direct and indirect emissions generated during
construction and operation of a project. The SDAB is currently designated as attainment/unclassified
for the PM10, PM2.5, and CO NAAQS. Therefore, there are no de minimis thresholds for those
pollutants.

Table 4-1. De Minimis Thresholds for the San Diego Air Basin
Pollutant

Threshold (Tons/year)

NOX

100

VOC

100

PM10

—

PM2.5

—
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Table 4-1. De Minimis Thresholds for the San Diego Air Basin
Pollutant

Threshold (Tons/year)

CO

—

Source: U.S. EPA 2017
Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; VOC=volatile organic compound

4.2

Thresholds of Significance

Appendix G of the CEQA Guidelines contains significance criteria for evaluation of the air quality
impacts of a project. Impacts would be considered significant if the project would result in any of the
following:
1. Conflict with or obstruct implementation of the applicable air quality plan;
2. Result in a cumulatively considerable net increase of any criteria pollutant for which the project
region is nonattainment under an applicable federal or state ambient air quality standard;
3. Expose sensitive receptors to substantial pollutant concentrations; or
4. Result in other emissions such as those leading to odors adversely affecting a substantial
number of people.
Similarly, Appendix G of the CEQA Guidelines contains two significance criteria for evaluation GHG
emissions of a project:
5. Would the project generate GHG emissions, either directly or indirectly, that may have a
significant impact on the environment?
6. Would the project conflict with an applicable plan, policy, or regulation adopted for the
purposes of reducing the emissions of GHGs?

4.2.1

Significance Thresholds – Air Quality

Criteria Pollutant Emissions
Neither the City of San Diego nor the District has developed CEQA thresholds of significance for air
quality. SDAPCD does not provide specific quantitative thresholds for determining the significance of
air quality impacts under CEQA. However, SDAPCD does specify Air Quality Impact Analysis (AQIA)
trigger levels for new or modified stationary sources (SDAPCD Rules 20.2 and 20.3). If these
incremental levels for stationary sources are exceeded, an AQIA must be performed for the source.
Although these trigger levels do not generally apply to mobile sources or general land development
projects, for comparative purposes these levels may be used to evaluate increases in emissions.
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SDAPCD Rule 20.2, which outlines these significance level thresholds, states that any project which
results in an emissions increase equal to or greater than any of these levels, must:
…demonstrate through an AQIA… that the project will not (A) cause a violation of a State or
national ambient air quality standard anywhere that does not already exceed such standard,
nor (B) cause additional violations of a national ambient air quality standard anywhere the
standard is already being exceeded, nor (C) cause additional violations of a State ambient air
quality standard anywhere the standard is already being exceeded, nor (D) prevent or interfere
with the attainment or maintenance of any State or national ambient air quality standard.

For projects whose stationary-source emissions are below these criteria, no AQIA is typically required,
and project-level emissions are presumed to be less than significant. For CEQA purposes, these
screening-level thresholds can be used to demonstrate that a project’s total emissions (e.g., stationary
and fugitive emissions, as well as emissions from mobile sources) would not result in a significant
impact to air quality.
SDAPCD Rules 20.2 and 20.3 do not have AQIA thresholds for emissions of volatile organic
compounds (VOC) and PM2.5. The County of San Diego notes that the use of the screening level for
VOCs specified by the South Coast Air Quality Management District, which generally has stricter
emissions thresholds than SDAPCD, is recommended for evaluating projects in San Diego County.
For PM2.5, the U.S. EPA “Proposed Rule to Implement the Fine Particle National Ambient Air Quality
Standards” published September 8, 2005, which quantifies significant emissions as 10 tons per year,
was identified by the County of San Diego as an appropriate screening threshold. If project emissions
exceed these screening level thresholds, specific modeling will be required for NO2, SO2, CO, and Pb
to demonstrate that the project’s ground-level concentrations, including appropriate background
levels, do not exceed NAAQS and CAAQS. For O3 precursors, PM10 and PM2.5, exceedances of the
screening level thresholds result in a significant impact. The reason for this is that the SDAB is currently
not in attainment for PM10, PM2.5, and O3.
Table 4-2 shows the significance thresholds that have been established by SDAPCD. Projects in the
SDAB with construction- or operation-related emissions that exceed any of the emission thresholds
are considered a significant impact under CEQA.

Table 4-2. San Diego Air Pollution Control District Pollution Thresholds
for Stationary Sources
Emission Rate
Pollutant

pounds/hour

pounds/day

tons/year

CO

100

550

100

NOX

25

250

40

PM10

—

100

15

SOX

25

250

40

Pb and Pb compounds

—

3.2

0.6

PM2.5

—

55*

—
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Table 4-2. San Diego Air Pollution Control District Pollution Thresholds
for Stationary Sources
Emission Rate
Pollutant
VOC or ROG

pounds/hour

pounds/day

tons/year

—

75

15

Source: SDAPCD 1999
Notes:
* The SDAPCD do not list a threshold for PM2.5; therefore, the threshold from the South Coast Air Quality
Management District is used for determining significance.
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides; Pb=lead; VOC=volatile organic
compound

Carbon Monoxide Hot-Spots
For CO hotspot impacts, the significance of localized project impacts under CEQA depend on whether
ambient CO levels in the vicinity of the project are above or below state and federal CO standards.
The local emission concentration standards for CO are:
•

California state 1-hour CO standard of 20.0 parts per million (ppm); and/or

•

California state 8-hour CO standard of 9.0 ppm.

A project with daily emission rates, risk values, or concentrations below these thresholds is generally
considered to have a less than significant impact on air quality.

Odors
Determining the significance of potential odor impacts should be based on what is known about the
quantity of the odor compounds that would result from the project‘s proposed uses, the types of
neighboring uses potentially impacted, the distances between the project‘s point sources and the
neighboring uses (such as sensitive receptors), and the resultant concentrations at the receptors. A
more detailed odor analysis may be required to fully evaluate and determine significance of the
potential impacts if the proposed project would result in objectionable odors to nearby sensitive
receptors.
For a project proposing placement of sensitive receptors near an existing odor source, a significant
odor impact will be identified if the project site is closer to the odor source than any existing sensitive
receptor where there has been more than 1 confirmed or 3 confirmed complaints per year (averaged
over a 3 week period) about the odor source.
For projects proposing placement of sensitive receptors near a source of odors where there is currently
no nearby existing receptors, the determination of significance should be based on the distance and
frequency at which odor complaints from the public have occurred in the vicinity of a similar odor
source at another location.
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4.2.2

Significance Thresholds – Greenhouse Gases

Neither CARB nor SDAPCD has adopted significance criteria applicable to land use development
projects for the evaluation of GHG emissions under CEQA. California’s Office of Planning and
Research’s Technical Advisory titled "CEQA and Climate Change: Addressing Climate Change
through CEQA Review" states, “public agencies are encouraged, but not required to adopt thresholds
of significance for environmental impacts. Even in the absence of clearly defined thresholds for GHG
emissions, the law requires that such emissions from CEQA projects must be disclosed and mitigated
to the extent feasible whenever the lead agency determines that the project contributes to a significant,
cumulative climate change impact.” Furthermore, the advisory document indicates, “in the absence of
regulatory standards for GHG emissions or other scientific data to clearly define what constitutes a
‘significant impact,’ individual lead agencies may undertake a project-by-project analysis, consistent
with available guidance and current CEQA practice.”
The District, as the CEQA lead agency for this project, is analyzing the proposed project using the San
Diego County Recommended Approach for Addressing Climate Change, which uses a screening
threshold of 900 MT of CO2e per year (County of San Diego 2015). A project that exceeds the 900 MT
of CO2e per year screening threshold would be required to conduct a more detailed GHG analysis.
Screening thresholds are recommended based on various land use densities and project types.
Projects that meet or fall below the screening thresholds are expected to result in 900 MT of CO2e per
year or less and would not require additional analysis; the GHG emissions-related impacts would be
considered less than significant.
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5

Affected Environment

5.1

Climate

The project site is located in the City of San Diego in San Diego County, which is part of the SDAB
and is under the jurisdiction of SDAPCD.
Air quality in the planning area is not only affected by various emission sources (mobile, industry, etc.)
but also by atmospheric conditions, such as wind speed, wind direction, temperature, rainfall, etc.
Climate in the SDAB is determined by its terrain and geographical location. The boundaries of the
SDAB are contiguous with the political boundaries of San Diego County. The County of San Diego
encompasses approximately 4,260 square miles and is bounded on the north by Orange and Riverside
Counties, on the east by Imperial County, on the west by the Pacific Ocean, and on the south by the
Mexican State of Baja California. The San Diego County is divided by the Laguna Mountain Range,
which runs approximately parallel to the coast about 45-miles inland and separates the coastal area
from the desert portion of the county. The Laguna Mountains have peaks reaching over 6,000 feet,
with the highest point in the county being Hot Springs Mountain, rising to 6,533 feet.
The coastal region is made up of coastal terraces that rise from the ocean into wide mesas which then,
moving farther east, transition into the Laguna Foothills. Farther east, the topography gradually rises
to the rugged mountains. On the east side, the mountains drop off rapidly to the Anza-Borrego Desert,
which is characterized by several broken mountain ranges with desert valleys in between. To the north
of San Diego County are the Santa Ana Mountains, which run along the coast of Orange County,
turning east to join with the Laguna Mountains near the San Diego-Orange County border.
The climate of the SDAB, as with all of Southern California, is largely dominated by the strength and
position of the semi-permanent high-pressure system over the Pacific Ocean, known as the Pacific
High. This high-pressure ridge over the West Coast often creates a pattern of late-night and
early-morning low clouds, hazy afternoon sunshine, daytime onshore breezes, and little temperature
variation year round. The climatic classification for San Diego is a Mediterranean climate, with warm,
dry summers and mild, wet winters. Average annual precipitation ranges from approximately 10 inches
on the coast to over 30 inches in the mountains to the east (the desert regions of San Diego County
generally receive between 4 and 6 inches per year).
The annual average temperature varies little throughout the SDAB, ranging from the low to middle
60s, measured in degrees Fahrenheit (°F). With a more pronounced oceanic influence, coastal areas
show less variability in annual minimum and maximum temperatures than inland areas. The annual
average maximum temperature recorded at the San Diego Airport, the closest climatological station
to the project site, is 69.9°F, and the annual average minimum is 56.5°F. January is typically the
coldest month in this area of the SDAB (Western Regional Climate Center 2016).
The majority of annual rainfall in the SDAB occurs between November and April. Average rainfall
measured at the San Diego Airport Station varied from 2.0 inches in January to 0.21 inches or less
between May and September, with an average annual total of 10.13 inches.

5.2

Monitored Air Quality

The SDAPCD monitors air quality conditions at 12 locations throughout the SDAB. The closest
monitoring station to the project site is the Chula Vista – 80 East J Street station. This station monitors
NO2, O3, PM10, and PM2.5. The closest station that monitors CO and SO2 is the El Cajon station.
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Table 5-1 shows pollutant levels, the state and federal standards, and the number of exceedances
recorded at the Chula Vista and El Cajon Monitoring Stations from 2016 to 2018.

Table 5-1. Ambient Air Quality Monitoring Concentrations
Maximum Concentration
Pollutant
CO

O3

NO2

SO2

PM10

PM2.5
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Pollutant Concentration and Standard

2016

2017

2018

1.6

1.5

1.5

Days> 20 ppm (state 1-hr standard)

0

0

0

Days> 35 ppm (federal 1-hr standard)

0

0

0

Maximum 8-hour Concentration (ppm)

1.3

1.4

1.1

Days> 9 ppm (state 8-hr standard)

0

0

0

Days> 9 ppm (federal 8-hr standard)

0

0

0

Maximum 1-hour Concentration (ppm)

0.073

0.085

0.076

Days> 0.09 ppm (state 1-hr standard)

0

0

0

Maximum 8-hour Concentration (ppm)

0.068

0.074

0.064

Days> 0.070 ppm (state 8-hr standard)

0

1

0

Days> 0.070 ppm (federal 8-hr standard)

0

1

0

Maximum 1-hour Concentration (ppb)

54.0

57.0

52.0

Days> 180 ppb (state 1-hr standard)

0

0

0

Days> 100 ppb (federal 1-hr standard)

0

0

0

Annual Arithmetic Mean (ppb)

9

9

9

Exceed 30 ppb? (state Annual Standard)

No

No

No

Exceed 53 ppb? (federal Annual Standard)

No

No

No

Maximum 1-hour Concentration (ppb)

0.6

1.1

3.5

Days> 250 ppb (state 1-hr standard)

0

0

0

Days> 75 ppb (federal 1-hr standard)

0

0

0

48.0

61.0

45.0

Days> 50 µg/m3 (state 24-hr standard)

0

1

0

Days> 150 µg/m3 (federal 24-hr standard)

0

0

0

Annual Arithmetic Mean (µg/m3)

21.8

21.7

20.7

Exceed 20 µg/m3? (state Annual Standard)

Yes

Yes

Yes

Maximum 24-hour Concentration (µg/m3)

23.9

42.7

41.9

Days> 35 µg/m3 (federal 24-hr standard)

0

1

1

Maximum 1-hour Concentration (ppm)

Maximum 24-hour Concentration (µg/m3)
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Table 5-1. Ambient Air Quality Monitoring Concentrations
Maximum Concentration
Pollutant

Pollutant Concentration and Standard
Annual Arithmetic Mean (µg/m3)

2016

2017

2018

8.7

—

9.9

Exceed 12

µg/m3?

(state Annual Standard)

No

—

No

Exceed 12

µg/m3?

(federal Annual Standard)

No

—

No

Source: CARB 2020; U.S. EPA 2020a
Notes:
CO=carbon monoxide; NO2=nitrogen dioxide; O3=ozone; PM10=particles of 10 micrometers and smaller;
PM2.5=particles of 2.5 micrometers and smaller; ppb=parts per billion; ppm=parts per million; SO2=sulfur dioxide

5.2.1

Carbon Monoxide

CO is a colorless and odorless gas formed by the incomplete combustion of fossil fuels. CO is emitted
almost exclusively from motor vehicles, power plants, refineries, industrial boilers, ships, aircraft, and
trains. CO is a nonreactive air pollutant that dissipates relatively quickly, so ambient CO concentrations
generally follow the spatial and temporal distributions of vehicular traffic. CO concentrations are
influenced by local meteorological conditions, primarily wind speed, topography, and atmospheric
stability. As shown in Table 5-1, the CO concentrations in the vicinity of the project have not exceeded
the federal or state standards in the past 3 years.

5.2.2

Ozone

O3 is a colorless gas that is formed in the atmosphere when reactive organic gas (ROG), which
includes VOC, and NOX react in the presence of ultraviolet sunlight. O3 is not a primary pollutant; it is
a secondary pollutant formed by complex interactions of two pollutants directly emitted into the
atmosphere. The primary sources of ROG and NOX, the components of O3, are automobile exhaust
and industrial sources. Meteorology and terrain play major roles in O3 formation. Ideal conditions occur
during summer and early autumn on days with low wind speeds or stagnant air, warm temperatures,
and cloudless skies. The greatest source of smog-producing gases is the automobile. Short-term
exposure (lasting for a few hours) to O3 at levels typically observed in Southern California can result
in breathing pattern changes, reduction of breathing capacity, increased susceptibility to infections,
inflammation of the lung tissue, and some immunological changes. As shown in Table 5-1, the 8-hour
O3 standards were exceeded in 2017.

5.2.3

Nitrogen Dioxide

NO2, like O3, is not directly emitted into the atmosphere but is formed by an atmospheric chemical
reaction between nitric oxide and atmospheric oxygen. Nitric oxide and NO2 are collectively referred
to as NOX and are major contributors to O3 formation. NO2 also contributes to the formation of
PM10. High concentrations of NO2 can result in a brownish-red cast to the atmosphere with reduced
visibility and can cause breathing difficulties. As shown in Table 5-1, there have been no exceedances
of the state or federal NO2 standards within the past 3 years.
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5.2.4

Oxides of Sulfur

SO2 is a colorless, pungent gas formed primarily by the combustion of sulfur-containing fossil fuels.
Main sources of SO2 are coal and oil used in power plants and industries. Generally, the highest levels
of SO2 are found near large industrial complexes. In recent years, SO2 concentrations have been
reduced by the increasingly stringent controls placed on stationary source emissions of SO2 and limits
on the sulfur content of fuels. SO2 is an irritant gas that attacks the throat and lungs. It can cause acute
respiratory symptoms and diminished ventilator function in children. As shown in Table 5-1, there were
no exceedances of the state or federal SO2 standards within the past 3 years.

5.2.5

Coarse Particulate Matter

Particulate matter pollution consists of very small liquid and solid particles floating in the air, which can
include smoke, soot, dust, salts, acids, and metals. Particulate matter also forms when gases emitted
from industries and motor vehicles undergo chemical reactions in the atmosphere. Inhalable
particulate matter, or PM10, is about 1/7 the thickness of a human hair. Major sources of PM10 include
crushing or grinding operations; dust stirred up by vehicles traveling on roads; wood burning stoves
and fireplaces; dust from construction, landfills, and agriculture; wildfires and brush/waste burning;
industrial sources; windblown dust from open lands; and atmospheric chemical and photochemical
reactions. When inhaled, PM10 particles can penetrate the human respiratory system’s natural
defenses and damage the respiratory tract. PM10 can increase the number and severity of asthma
attacks, cause or aggravate bronchitis and other lung diseases, and reduce the body’s ability to fight
infections. As shown in Table 5-1, the 24-hour state standard was exceeded once in 2017 and the
annual state standard was exceeded in all 3 years. The federal PM10 standard was not exceeded.

5.2.6

Fine Particulate Matter

Fine particulate matter, or PM2.5, is roughly 1/28 the diameter of a human hair. PM2.5 results from fuel
combustion (e.g., motor vehicles, power generation, and industrial facilities), residential fireplaces, and
wood stoves. In addition, PM2.5 can be formed in the atmosphere from gases such as SO2, NOX, and
VOC. Very small particles of substances, such as Pb, sulfates, and nitrates can cause lung damage
directly. These substances can be absorbed into the blood stream and cause damage elsewhere in
the body. These substances can transport absorbed gases, such as chlorides or ammonium, into the
lungs and cause injury. Whereas PM10 tends to collect in the upper portion of the respiratory system,
PM2.5 is so tiny that it can penetrate deeper into the lungs and damage lung tissues. Suspended
particulates also damage and discolor surfaces on which they settle, as well as produce haze and
reduce regional visibility. As shown in Table 5-1, the 24-hour federal standard was exceeded once in
2017 and 2018. The state and federal annual standards were not exceeded in the past 3 years.

5.2.7

Volatile Organic Compounds or Reactive Organic Gases

VOCs are carbon-containing compounds that evaporate into the air. VOCs contribute to the formation
of smog and/or may be toxic. VOCs often have an odor and examples include gasoline, alcohol, and
the solvents used in paints. SDAPCD does not directly monitor VOCs. There are no specific state or
federal VOC thresholds, as they are regulated by individual air districts as O3 precursors.
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5.3

Global Climate Change and Greenhouse Gas
Emission Inventory

5.3.1

Global Climate Change

Climate change refers to long-term changes in temperature, precipitation, wind patterns, and other
elements of the earth's climate system. An ever-increasing body of scientific research attributes these
climatological changes to GHG emissions, particularly those generated from the production and use
of fossil fuels.
While climate change has been a concern for several decades, the establishment of the
Intergovernmental Panel on Climate Change by the United Nations and World Meteorological
Organization in 1988 has led to increased efforts devoted to GHG emissions reduction and climate
change research and policy. These efforts are primarily concerned with the emissions of GHGs
generated by human activity, including CO2, CH4, N2O, tetrafluoromethane, hexafluoroethane, sulfur
hexafluoride, fluoroform, 1,1,1,2-tetrafluoroethane, and difluoroethane.
In the U.S., the main source of GHG emissions is electricity generation, followed by transportation. In
California, transportation sources (including passenger cars, light-duty trucks, other trucks, buses, and
motorcycles) make up the largest source of GHG-emitting sources. The dominant GHG emitted is
CO2, mostly from fossil fuel combustion (Intergovernmental Panel on Climate Change 2014).
GHGs vary considerably in terms of GWP, which is a concept developed to compare the ability of each
GHG to trap heat in the atmosphere relative to another gas. The GWP is based on several factors,
including the relative effectiveness of a gas to absorb infrared radiation and the length of time that the
gas remains in the atmosphere (atmospheric lifetime). The GWP of each gas is measured relative to
CO2, the most abundant GHG. The definition of GWP for a particular GHG is the ratio of heat trapped
by 1 unit mass of the GHG to the ratio of heat trapped by 1 unit mass of CO2 over a specified time
period. GHG emissions are typically measured in terms of pounds or tons of CO2e.
GHGs are global pollutants, unlike criteria air pollutants, which occur locally or globally, and local
concentrations respond to locally implemented control measures. The long atmospheric lifetimes of
GHGs allows them to be transported great distances from sources and become well mixed and do not
exhibit strong concentration gradients from point sources. GHG and global climate change represent
cumulative impacts; therefore, GHG emissions contribute cumulatively to the significant adverse
environmental impacts of global climate change.

5.3.2

Principal Greenhouse Gases

There are numerous GHGs, both naturally occurring and human-made. The Intergovernmental Panel
on Climate Change and CEQA Section 15364.5 identify the principal GHGs of concern. The primary
GHGs of concern are described below:
•

CO2 enters the atmosphere through the burning of fossil fuels (oil, natural gas, and coal), solid
waste, trees and wood products, respiration, and as a result of other chemical reactions (e.g.,
manufacture of cement). CO2 is also removed from the atmosphere when it is absorbed by
plants as part of the biological carbon cycle.

•

CH4 is emitted during the production and transportation of fossil fuels. CH4 also results from
livestock and other agricultural practices and by the decay of organic waste in municipal solid
waste landfill.
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•

N2O is emitted during agricultural and industrial activities, as well as during the burning of fossil
fuels and solid waste.

•

HFC are human-made chemicals used in commercial, industrial, and consumer products and
have high GWP. HFCs are generally used as substitutes for O3-depleting substances in
automobile air conditioners and refrigerants.

•

SF6 are human-made chemicals used as an electrical insulating fluid for power distribution
equipment, in the magnesium industry, in semiconductor manufacturing, and also as a tracer
chemical for the study of oceanic and atmospheric processes.

Table 5-2 shows the GWPs for each type of GHG. For example, SF6 is 23,900 times more potent at
contributing to global warming than CO2.

Table 5-2. Global Warming Potential of Greenhouse Gases
Gas

Atmospheric Lifetime
(Years)

GWP
(100-year Time Horizon)

CO2

50–200

1

CH4

12

21

N2O

114

310

HFC-23

270

11,700

HFC-134a

14

1,300

HFC-152a

1.4

140

PFC: Tetrafluoromethane (CF4)

50,000

6,500

PFC: Hexafluoromethane (C2F6)

10,000

9,200

SF6

3,200

23,900

Source: Intergovernmental Panel on Climate Change 2007
Notes:
CH4=methane; CO2=carbon dioxide; GWP=Global Warming Potential; HFC=Hydrofluorocarbons; N2O=nitrous
oxide; PCF=perfluorocarbons; SF6=sulfur hexafluoride

5.3.3

Greenhouse Gas Emissions Inventory

An emissions inventory that identifies and quantifies the primary human-generated sources and sinks
of GHGs is a well-recognized and useful tool for addressing climate change. This section summarizes
the latest information on global, national, California, and local GHG emission inventories.

Global Emissions
Worldwide emissions of GHGs in 2017 were 32.5 billion MT of CO2e per year (International Energy
Agency 2019). Global estimates are based on country inventories developed as part of programs of
the United Nations Framework Convention on Climate Change.
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Federal Emissions
In 2018, total U.S. GHG emissions were 6,677 million MT of CO2e (U.S. EPA 2020b). Emissions
increased from 2017 to 2018 by 3.1 percent (after accounting for sequestration from the land sector).
This increase was largely driven by an increase in emissions from fossil fuel combustion, which was
a result of multiple factors, including more electricity use due to greater heating and cooling needs due
to a colder winter and hotter summer in 2018 in comparison to 2017. GHG emissions in 2018 (after
accounting for sequestration from the land sector) were 10.2 percent below 2005 levels.

State Emissions
According to CARB emission inventory estimates, California emitted approximately 429 million MT of
CO2e emissions in 2016 (CARB 2019). Emissions in 2016 are down 13.3 percent from the 2004 peak
of 495 million MT of CO2e.
CARB has established that the level of annual GHG emissions in 1990 was 431 million MT of CO2e
(CARB 2017). Therefore, the state has achieved its goal of meeting 1990 levels by the 2020 goal set
by AB 32.

Project Site
The project site consists of approximately 95 acres of District-owned and federally managed land that
is currently vacant. Therefore, the GHG emissions from the project site are currently negligible.

5.4

Toxic Air Contaminants

A substance is considered toxic if it has the potential to cause adverse health effects in humans,
including increasing the risk of cancer upon exposure, or acute and/or chronic noncancer health
effects. A toxic substance released into the air is considered a TAC. Examples include certain aromatic
and chlorinated hydrocarbons, certain metals, and asbestos. TACs are generated by a number of
sources, including stationary sources such as dry cleaners, gas stations, combustion sources, and
laboratories; mobile sources such as automobiles; and area sources such as landfills. Adverse health
effects associated with exposure to TACs may include carcinogenic (i.e., cancer-causing) and
noncarcinogenic effects. Noncarcinogenic effects typically affect one or more target organ systems
and may be experienced either on short-term (acute) or long-term (chronic) exposure to a given TAC.
CARB has identified diesel engine exhaust particulate matter as the predominant TAC in California.
Diesel particulate matter is emitted into the air by diesel-powered mobile vehicles, including heavy-duty
diesel trucks, construction equipment, and passenger vehicles. Certain ROGs may also be designated
as TACs.

5.5

Sensitive Receptors

Sensitive populations are more susceptible to the effects of air pollution than the general population.
Sensitive populations (sensitive receptors) that are in proximity to localized sources of toxics,
particulate matter, and CO are of particular concern. Land uses considered sensitive receptors include
residences, schools, playgrounds, childcare centers, athletic facilities, long-term health care facilities,
rehabilitation centers, convalescent centers, and retirement homes. The majority of the sensitive
receptors within or adjacent to the project site are residential uses.

August 2020 | 39

Air Quality and Greenhouse Gas Emissions Study
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

This page is intentionally blank.

40 | August 2020

Air Quality and Greenhouse Gas Emissions Study
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

6

Environmental Consequences

6.1

Air Quality

Air pollutant emissions associated with construction of the proposed project would be released from
the exhausts of construction equipment, soil hauling trucks, delivery trucks, and worker commute
vehicles. Particulate matter emissions would result from soil movement and wind-blown dust from
disturbed surfaces. Operational emissions would be generated by the employee trips required for
long-term management and maintenance of the mitigation bank. At this time, no construction is
proposed on Parcels A, B, or C; however, the land use designation of commercial recreation would
allow for future commercial development of these parcels. Operational emissions associated with
future commercial development would be generated by project-related vehicular trips and stationary
source emissions from on-site energy consumption.

6.1.1

Impact Analysis

Threshold (1)

Would the project conflict with or obstruct implementation of the
applicable air quality plan?

Project Level – Wetland Mitigation Bank
The applicable air quality plans are the SIP and RAQS. As discussed in Section 3, the SIP includes
strategies and tactics to be used to attain and maintain acceptable air quality in the SDAB. The RAQS
is a separate document that contains a list of strategies to maintain acceptable air quality. Consistency
with the RAQS is typically determined by two standards. The first standard is whether the proposed
project would exceed assumptions contained in the RAQS. The second standard is whether the
proposed project would increase the frequency or severity of existing air quality violations, contribute
to new violations, or delay the timely attainment of air quality standards or interim reductions as
specified in the RAQS.
The RAQS and SIP are intended to address cumulative impacts in the SDAB based on future growth
predicted by SANDAG in the 2050 Regional Growth Forecast Update (SANDAG 2010). SANDAG uses
growth projections from the local jurisdictions’ adopted general plans; therefore, development
consistent with the applicable general plan would be generally consistent with the growth projections
in the air quality plans. Cumulative development would generally not be expected to result in a
significant impact in terms of conflicting with RAQS, because the cumulative projects would be
required to demonstrate that the proposed development is consistent with local planning documents.
However, some projects may involve plan amendments that would exceed the growth assumptions in
the planning document and RAQS. Therefore, cumulative development in the SDAB may have the
potential to exceed the growth assumptions in the RAQS and result in a conflict with applicable air
quality plans.
As described in Section 2.2.1, very minimal maintenance would be required for operation of the facility,
amounting to only one employee-related trip to the facility monthly for 5 years and then once annually
in the long term. Therefore, the wetland mitigation bank is not expected to result in any long-term
regional air quality impacts. The wetland mitigation bank is consistent and would not conflict with
implementation of the SIP and RAQS. No significant impact would occur with implementation of the
wetland mitigation bank.
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Program Level – Parcels A, B, and C Port Master Plan Amendment
As the future commercial development of Parcels A, B, and C would not generate emissions that
exceed the SDAPCD’s thresholds or the de minimis criteria is not expected to result in any long-term
regional air quality impacts. Therefore, the program-level PMPA for Parcels A, B, and C would not
conflict with implementation of the SIP and RAQS. No significant impact would occur with
implementation of the proposed PMPA.

Project-Level and Program-Level Buildout
Construction
The activities associated with the construction of the proposed wetland mitigation bank would not
overlap with the construction of the future commercial development, which is not scheduled as there
is no proposal being considered at this time. Therefore, the construction emissions associated with
the project-level component would not combine with the emissions generated by the program-level
component.

Operation
The proposed wetland mitigation bank would be completed prior to the opening day of the future
commercial development. However, as there are no long-term operational emissions associated with
the wetland mitigation bank, it would not increase long-term emissions beyond the estimated longterm emissions that would be generated by the future commercial development. The impact from the
combined emissions from both the project-level and program-level components

Threshold (2)

Would the project result in a cumulatively considerable net increase of any
criteria pollutant for which the project region is non-attainment under an
applicable federal or state ambient air quality standard?

Project Level – Wetland Mitigation Bank
Construction
Construction activities produce combustion emissions from various sources such as site grading, utility
engines, on-site heavy-duty construction vehicles, equipment hauling materials to and from the site,
and motor vehicles transporting the construction crew. Exhaust emissions from construction activities
envisioned on site would vary daily as construction activity levels change. The use of construction
equipment on site would result in localized exhaust emissions. A description of the construction
phases, expected equipment, and duration is included in Section 2.2.1.
The most recent version of the CalEEMod model (Version 2016.3.2) was used to calculate the
construction emissions. The results of the modeling are shown in Table 6-1 and Table 6-2 for the peak
daily and annual conditions for the project site. The analysis assumes that construction would take
approximately 17 months and begin in 2021.
In order to minimize dust emissions, all active grading areas would be watered at least twice per day,
as required by SDAPCD Rule 55, which requires that visible dust emissions do not extend beyond the
property line for more than 3 minutes in any 60-minute period. Appendix A presents the CalEEMod
output reports with more detail.
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Table 6-1. Peak Day Construction Emissions
(pounds/day)
Year

CO

NOX

ROG

SOX

PM10

PM2.5

2021

44.1

88.1

6.9

0.1

13.4

7.8

2022

21.2

38.8

3.8

0.0

7.1

4.1

SDAPCD
Threshold

550

250

75

250

100

55

Significant?

NO

NO

NO

NO

NO

NO

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides

Table 6-2. Annual Construction Emissions
(tons/year)
Year

CO

NOX

ROG

SOX

PM10

PM2.5

2021

6.1

11.7

1.0

0.0

1.9

1.2

2022

1.2

1.7

0.2

0.0

0.4

0.2

SDAPCD
Threshold

100

40

15

40

15

—

Significant?

NO

NO

NO

NO

NO

—

De Minimis
Criteria

—

100

100

—

—

—

Exceedance

—

NO

NO

—

—

—

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides

As shown in Table 6-1 and Table 6-2, the wetland mitigation bank’s construction emissions would not
exceed either the SDAPCD’s daily or annual emission thresholds. In addition, as shown in
Table 6-2, the annual construction emissions would not exceed the de minimis criteria for the SDAB.
Therefore, short-term air quality impacts from the creation of the wetland mitigation bank would be
less than significant.
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Operation
Long-term air pollutant emission impacts are those associated with stationary sources and mobile
sources involving any project-related changes. Once all performance standards have been met, the
wetland mitigation bank is anticipated to be self-sustaining. However, because of the urban
surroundings, long-term management may be needed for maintenance of:
•

Invasive species monitoring and removal;

•

Trash removal;

•

Maintenance of site control measures (e.g., fencing); and

•

Restoration of any damage from human or maintenance activities or natural phenomenon.

As described in Section 2.2.1, very minimal maintenance would be required for operation of the facility,
amounting to only one employee-related trip to the facility monthly for 5 years and then once annually
in the long term. Therefore, the project’s operational emissions would not exceed SDAPCD’s
thresholds or the de minimis criteria, and impacts would be less than significant.

Program Level – Parcels A, B, and C Port Master Plan Amendment
At this time, no construction or operational activities are proposed on Parcels A, B, or C; however, the
land use designation of commercial recreation would allow for future commercial development of these
parcels. This impact analysis evaluates the reasonable development scenario for Parcels A, B, and
C, which is a future commercial land use.

Construction
Construction activities produce combustion emissions from various sources such as site grading, utility
engines, on-site heavy-duty construction vehicles, equipment hauling materials to and from the site,
asphalt paving, and motor vehicles transporting the construction crew. Exhaust emissions from
construction activities envisioned on site would vary daily as construction activity levels change. The
use of construction equipment on site would result in localized exhaust emissions.
The most recent version of the CalEEMod model (Version 2016.3.2) was used to calculate the
construction emissions. The potential impacts were estimated using the default construction
equipment and durations in CalEEMod for 105,000 square feet of total commercial development
across all three parcels. The results of the modeling are shown in Table 6-3 and Table 6-4 for the peak
daily and annual conditions for the project site.
In order to minimize dust emissions, all active grading areas would be watered at least twice per day,
as required by SDAPCD Rule 55, which requires that visible dust emissions do not extend beyond the
property line for more than 3 minutes in any 60-minute period. Appendix A presents the CalEEMod
output reports with more detail.
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Table 6-3. Program Level – Peak Day Construction Emissions
(pounds/day)
Year

CO

NOX

ROG

SOX

PM10

PM2.5

2023

28.5

34.6

3.4

0.1

9.5

5.7

2024

19.2

16.0

28.8

0.0

1.1

0.8

SDAPCD
Threshold

550

250

75

250

100

55

Significant?

NO

NO

NO

NO

NO

NO

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides

Table 6-4. Program Level – Annual Construction Emissions
(tons/year)
Year

CO

NOX

ROG

SOX

PM10

PM2.5

2023

2.3

2.2

0.2

0.0

0.2

0.1

2024

1.1

0.9

1.3

0.0

0.1

0.0

SDAPCD
Threshold

100

40

15

40

15

—

Significant?

NO

NO

NO

NO

NO

—

De Minimis
Criteria

—

100

100

—

—

—

Exceedance

—

NO

NO

—

—

—

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides

As shown in Table 6-3 and Table 6-4, the program-level construction emissions would not exceed
either SDAPCD’s daily or annual emission thresholds. In addition, as shown in Table 6-4, the annual
construction emissions would not exceed the de minimis criteria for the SDAB. Therefore, the
program-level, short-term air quality impacts would be less than significant.

Operation
Long-term air pollutant emission impacts are those associated with stationary sources and mobile
sources involving any project-related changes. Future commercial development would have potential
long-term operational air quality impacts from mobile source emissions associated with project-related
vehicular trips and stationary source emissions from on-site energy consumption. The most recent
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version of the CalEEMod model (Version 2016.3.2) was used to calculate the operational emissions.
The potential impacts were estimated using the traffic volumes included in the transportation study
memo (Chen Ryan 2020) and the default settings in CalEEMod for 105,000 square feet total of
specialty retail/strip commercial development across all three parcels. The results of the modeling are
shown in Table 6-5 and Table 6-6 for the peak daily and annual conditions for the project site.

Table 6-5. Program Level – Peak Day Operation Emissions
(pounds/day)
Source

CO

NOX

ROG

SOX

PM10

PM2.5

Area

0.01

0.0

2.9

0.0

0.0

0.0

Energy

0.05

0.1

0.0

0.0

0.0

0.0

Mobile

45.0

17.3

4.9

0.2

13.8

3.8

Total

45.1

17.4

7.8

0.2

13.8

3.8

SDAPCD
Threshold

550

250

75

250

100

55

Significant?

NO

NO

NO

NO

NO

NO

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides
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Table 6-6. Program Level – Annual Operation Emissions
(tons/year)
Source

CO

NOX

ROG

SOX

PM10

PM2.5

Area

0.0

0.0

0.5

0.0

0.0

0.0

Energy

0.0

0.0

0.0

0.0

0.0

0.0

Mobile

7.6

3.0

0.8

0.02

2.3

0.6

Total

7.6

3.0

1.3

0.02

2.3

0.6

SDAPCD
Threshold

100

40

15

40

15

—

Significant?

NO

NO

NO

NO

NO

—

De Minimis
Criteria

—

100

100

—

—

—

Exceedance

—

NO

NO

—

—

—

Notes:
CO=carbon monoxide; NOX=nitrogen oxides; PM10=particles of 10 micrometers and smaller; PM2.5=particles of 2.5
micrometers and smaller; ROG=reactive organic gas; SOX=sulfur oxides

As shown in Table 6-5 and Table 6-6, the program-level operational emissions would not exceed either
SDAPCD’s daily or annual emission thresholds. In addition, as shown in Table 6-4, the annual
operational emissions would not exceed the de minimis criteria for the SDAB. Therefore, the
program-level operational air quality impacts would be less than significant.

Project-Level and Program-Level Buildout
Construction
The activities associated with the construction of the proposed wetland mitigation bank are not
anticipated to overlap with the construction of the future commercial development, which is not
scheduled as there is no proposal being considered at this time. Therefore, the construction emission
associated with the project-level component would not combine with the emissions generated by the
program-level component.

Operation
The proposed wetland mitigation bank would be completed prior to the opening day of the future
commercial development. However, as there are no long-term operational emissions associated the
wetland mitigation bank it would not increase long-term emissions beyond the estimated long-term
emissions that would be generated by the future commercial development.
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Threshold (3)

Would the project expose sensitive receptors to substantial pollutant
concentrations?

Project Level – Wetland Mitigation Bank
Toxic Air Contaminants
Project construction would result in emissions of diesel particulate matter from heavy-duty construction
equipment and trucks operating at the project site (e.g., water trucks and haul trucks). Diesel
particulate matter is characterized as a TAC by CARB. The Office of Environmental Health Hazard
Assessment has identified carcinogenic and chronic noncarcinogenic effects from long-term (chronic)
exposure, but it has not identified health effects due to short-term (acute) exposure to diesel particulate
matter. There are several residential communities located within close proximity to the proposed
construction areas. However, due to the size of the project, the construction duration adjacent to any
one sensitive land use would be minimal. Over the entire project construction period the average
distance to the off-site sensitive receptors would be 250 feet. In addition, as shown in Table 2-1, the
mass grading phase, the phase with the largest equipment, would require only six months to complete.
Additionally, as shown in Table 6-1 and Table 6-2, the wetland mitigation bank’s construction
emissions would not exceed either the SDAPCD’s daily or annual emission thresholds. Therefore, the
project construction would not expose sensitive receptors to substantial pollutant concentrations.
Impacts would be less than significant.

Naturally Occurring Asbestos
The project is located in San Diego County, which is not among the counties listed as containing
serpentine and ultramafic rock (Van Gosen and Clinkenbeard 2011). Therefore, an impact from
naturally occurring asbestos during construction of the project on the project site would not occur. A
less than significant impact associated with this issue would occur with implementation of the project.

Long-Term Microscale (Carbon Monoxide Hot Spot) Analysis
Typically, high CO concentrations are associated with roadways or intersections operating at
unacceptable levels of service or with extremely high traffic volumes. In areas with high ambient
background CO concentrations, modeling is recommended, to determine a project’s impact on local
CO levels.
An assessment of project-related impacts on localized ambient air quality requires that future ambient
air quality levels be projected. Existing CO concentrations in the immediate project vicinity are not
available. Ambient CO levels monitored in the Chula Vista – 80 East J Street station showed a highest
recorded 1-hour concentration of 1.6 ppm (state standard is 20 ppm) and a highest 8-hour
concentration of 1.4 ppm (state standard is 9 ppm) during the past 3 years (Table 5-1). The highest
CO concentrations would normally occur during peak traffic hours; therefore, CO impacts calculated
under peak traffic conditions represent a worst-case analysis.
Given the extremely low level of CO concentrations in the vicinity of the project site, the minimal
maintenance trips required for the project site are not expected to result in the CO concentrations
exceeding the state or federal CO standards. Impacts would be less than significant.
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Program Level – Parcels A, B, and C Port Master Plan Amendment
At this time, no construction or operational activities are proposed on Parcels A, B, or C; however, the
land use designation of commercial recreation would allow for commercial development of these
parcels. This impact analysis evaluates the reasonable development scenario for Parcels A, B, and
C, which is a future commercial land use.

Toxic Air Contaminants
There are several residential communities located within close proximity to the proposed construction
areas. However, due to the size of the project, the construction duration adjacent to any one sensitive
land use would be minimal. As shown in Table 6-3, Table 6-4, Table 6-5, and Table 6-6, construction
and operation of future commercial development would not exceed either SDAPCD’s daily or annual
emission thresholds. Therefore, the future commercial development construction would not expose
sensitive receptors to substantial pollutant concentrations. Impacts would be less than significant.

Naturally Occurring Asbestos
The project is located in San Diego County, which is not among the counties listed as containing
serpentine and ultramafic rock. Therefore, the impact from naturally occurring asbestos during
construction of future commercial development on the project site would be minimal to none. A less
than significant impact would occur with implementation of the project.

Long-Term Microscale (Carbon Monoxide Hot Spot) Analysis
Typically, high CO concentrations are associated with roadways or intersections operating at
unacceptable levels of service or with extremely high traffic volumes. In areas with high ambient
background CO concentrations, modeling is recommended, to determine a project’s impact on local
CO levels.
An assessment of project-related impacts on localized ambient air quality requires that future ambient
air quality levels be projected. Existing CO concentrations in the immediate project vicinity are not
available. Ambient CO levels monitored in the Chula Vista – 80 East J Street station showed a highest
recorded 1-hour concentration of 1.6 ppm (state standard is 20 ppm) and a highest 8-hour
concentration of 1.4 ppm (state standard is 9 ppm) during the past 3 years (Table 5-1). The highest
CO concentrations would normally occur during peak traffic hours; therefore, CO impacts calculated
under peak traffic conditions represent a worst-case analysis.
Given the extremely low level of CO concentrations in the vicinity of the project site, the 126 a.m. and
378 p.m. peak hour trips associated with the future commercial developments are not expected to
result in the CO concentrations exceeding the state or federal CO standards. Impacts would be less
than significant.

Project-Level and Program-Level Buildout
Construction
The activities associated with the construction of the proposed wetland mitigation bank would not
overlap with the construction of the future commercial development, which is not scheduled as there
is no proposal being considered at this time. Therefore, the construction emissions associated with
the project-level component would not combine with the emissions generated by the program-level
component.
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Operation
The proposed wetland mitigation bank would be completed prior to the opening day of the future
commercial development. However, as there are no long-term operational emissions associated the
wetland mitigation bank, it would not increase long-term emissions beyond the estimated long-term
emissions that would be generated by the future commercial development.

Threshold (4)

Would the project result in other emissions (such as those leading to
odors) adversely affecting a substantial number of people?

Project Level – Wetland Mitigation Bank
Construction of the wetland mitigation bank could result in emission of odors from construction
equipment and vehicles (e.g., diesel exhaust). It is anticipated that these odors would be short term,
limited in extent at any given time, and distributed throughout the project site during the duration of
construction, and therefore, would not affect a substantial number of individuals. Therefore, a less
than significant impact would occur with implementation of the project.

Program Level – Parcels A, B, and C Port Master Plan Amendment
At this time, no construction is proposed on Parcels A, B, or C; however, the land use designation of
commercial recreation would allow for commercial development of these parcels. This impact analysis
evaluates the worst-case development scenario for Parcels A, B, and C, which is a future commercial
land use.
The future commercial development construction activities could result in emission of odors from
construction equipment and vehicles (e.g., diesel exhaust). It is anticipated that these odors would be
short term, limited in extent at any given time, and distributed throughout the project site during the
duration of construction and would not affect a substantial number of individuals. Once operation, the
commercial/retail uses are not expected to be a significant source of long-term odors. Therefore, a
less than significant impact would occur with implementation of the program-level developments.

Project-Level and Program-Level Buildout
Construction
The activities associated with the construction of the proposed wetland mitigation bank would not
overlap with the construction of the future commercial development, which is not scheduled as there
is no proposal being considered at this time. Therefore, the construction emissions associated with
the project-level component would not combine with odors generated by the project-level component.

Operation
The proposed wetland mitigation bank would be completed prior to the opening day of the future
commercial development. However, as there are no long-term operational odors associated with the
wetland mitigation bank it would not increase any odors generated within the future commercial
development.

50 | August 2020

Air Quality and Greenhouse Gas Emissions Study
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

6.2

Greenhouse Gas Emissions

6.2.1

Impact Analysis

Threshold (1)

Would the project generate greenhouse gas emissions, either directly or
indirectly, that may have an adverse effect on the environment?

Project Level – Wetland Mitigation Bank
Construction
Construction of the wetland mitigation bank would result in temporary emissions associated with diesel
engine combustion from mass grading, and site preparation construction equipment is assumed to
occur for engines running at the correct fuel-to-air ratios (the ratio whereby complete combustion of
the diesel fuel occurs).
The project site would be cleared, graded, and constructed over the course of approximately
17 months. The most recent version of the CalEEMod model (Version 2016.3.2) was used to calculate
the construction emissions. Table 6-7 quantifies the expected GHG emissions from construction
activities. As shown, construction of the proposed project would generate 1,760.6 MT of CO2e.

Table 6-7. Project Construction Greenhouse Gas Emissions
Pollutant Emissions (MT/year)
Year

CO2

CH4

N2O

CO2e

2021

1,549.5

0.4

0.0

1,558.6

2022

200.4

0.1

0.0

202.0

Total

1,749.9

0.5

0.0

1,760.6

Notes:
CH4=methane; CO2=carbon dioxide; CO2e=carbon dioxide equivalents; MT=metric tons; N2O=nitrous oxide

In accordance with the county’s guidelines, the proposed project is analyzed under a 900 MT of CO2e
per year screening threshold. As stated in the county guidelines, construction emissions may be
distributed over the expected (long-term) operational life of a project, which can conservatively be
estimated at 20 years (County of San Diego 2015). Thus, the yearly contribution to GHG from the
aggregate of construction on the project site would be 88.0 MT of CO2e per year. This is below the
900 MT of CO2e per year screening threshold established by the county. Impacts would be less than
significant.

Operations
As discussed in Section 6.1, very minimal maintenance is required for operation of the facility.
Therefore, when added to the construction emissions, the project operations would not generate GHG
emissions in excess of the county’s 900 MT of CO2e per year screening threshold. Impacts would be
less than significant.
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Program Level – Parcels A, B, and C Port Master Plan Amendment
At this time, no construction or operational activities is proposed on Parcels A, B, or C; however, the
land use designation of commercial recreation would allow for commercial development of these
parcels. This impact analysis evaluates the reasonable development scenario for Parcels A, B, and
C, which is a future commercial land use.

Construction
Construction of the future commercial developments would result in temporary emissions associated
with diesel engine combustion from mass grading, site preparation, and building construction.
The project site would be cleared, graded, and constructed after the completion of the wetland
mitigation bank. The most recent version of the CalEEMod model (Version 2016.3.2) was used to
calculate the construction emissions. The potential impacts were estimated using the default settings
in CalEEMod for 105,000 square feet of specialty retail/strip commercial development for all 3 parcels.
Table 6-8 quantifies the expected GHG emissions from construction activities. As shown, construction
of the future commercial developments would generate 584.0 MT of CO2e.

Table 6-8. Program Level – Construction Greenhouse Gas Emissions
Pollutant Emissions (MT/year)
Year

CO2

CH4

N2O

CO2e

2023

397.8

0.1

0.0

400.1

2024

182.3

0.0

0.0

183.2

Total

580.1

0.1

0.0

583.3

Notes:
CH4=methane; CO2=carbon dioxide; CO2e=carbon dioxide equivalents; N2O=nitrous oxide

In accordance with the county’s guidelines, the future commercial development is analyzed under a
900 MT of CO2e per year screening threshold. As stated in the county guidelines, construction
emissions may be distributed over the expected (long-term) operational life of a project, which can
conservatively be estimated at 20 years, for the purposes of determining a cumulatively considerable
contribution (County of San Diego 2015). Thus, the yearly contribution to GHG from the aggregate of
construction on the project site would be 29.2 MT of CO2e per year. This is below the 900 MT of CO2e
per year screening threshold established by the county.

Operations
The operational GHG emission estimates were also calculated using CalEEMod. The potential
impacts were estimated using the traffic volumes included in the project’s transportation memorandum
(Chen Ryan Associates 2020) and the default settings in CalEEMod for 105,000 square feet total of
specialty retail/strip commercial development across all three parcels. The following activities
associated with the project could directly or indirectly contribute to the generation of GHG emissions:
•

Gas, Electricity, and Water Use – Natural gas use results in the emissions of two GHGs:
CH4 (the major component of natural gas) and CO2 from the combustion of natural gas.
Electricity use can result in GHG production if the electricity is generated by combusting fossil
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fuel. Annual electricity emissions were estimated using the reported GHG emissions per
kilowatt-hour for San Diego Gas and Electric; the supplier would provide electricity for the
project.
•

Solid Waste Disposal – Solid waste generated by the project could contribute to GHG
emissions in a variety of ways. Landfilling and other methods of disposal use energy for
transporting and managing the waste, and they produce additional GHGs to varying degrees.
Landfilling, the most common waste management practice, results in the release of CH4 from
the anaerobic decomposition of organic materials. CH4 is 21 times more potent a GHG than
CO2. However, landfill CH4 can also be a source of energy. In addition, many materials in
landfills do not decompose fully, and the carbon that remains is sequestered in the landfill and
not released into the atmosphere.

•

Motor Vehicle Use – Transportation associated with the program developments would result
in GHG emissions from the combustion of fossil fuels in vehicle trips. The developments would
result in GHG emissions through the vehicular traffic generated.

•

Combined Emissions – The GHG emission estimates presented in Table 6-9 show the
emissions associated with the level of development at build-out. Table 6-9 shows that
program-level project operations would result in total estimated annual emissions of 2,910 MT
of CO2e per year.

Table 6-9. Program Level – Projected Annual Greenhouse Gas Emissions
Pollutant Emissions (MT/year)
Biogenic
CO2

Nonbiogenic
CO2

CO2

CH4

N2O

CO2e

0.0

29.0

29.0

0.0

0.0

29.2

Area sources

0.0

0.0

0.0

0.0

0.0

0.0

Energy sources

0.0

443.5

443.5

0.02

0.0

445.1

Mobile sources

0.0

2,315.6

2,315.6

0.1

0.0

2,318.8

Waste sources

22.4

0.0

22.4

1.3

0.0

55.4

Water usage

2.5

50.4

52.9

0.3

0.01

61.2

Total operational
emissions

24.8

2,809.5

2,834.4

1.7

0.01

2,880.4

Total program-level
project emissions

24.8

2,838.5

2,863.4

1.7

0.01

2,909.6

Source
Construction emissions
amortized over 20 years
Operational Emissions

Notes:
Columns may not add up due to rounding.
CH4=methane; CO2=carbon dioxide; CO2e=carbon dioxide equivalent; MT=metric tons; N2O=nitrous oxide
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Construction activities would generate GHG emissions from equipment use and transportation of
workers travelling to and from the project site, as described above. The amount of GHG emissions
that would be generated is not anticipated to be substantial due to the temporary nature of
construction. Operation of the future commercial development would result in annual emissions of
2,880.4 MT of CO2e per year. Combined, construction and operational emissions would result in
2,909.6 MT of CO2e per year, which exceeds the 900 MT of CO2e per year screening threshold
established by the county. Therefore, the future commercial development would have a potentially
significant impact relative to GHG emissions. Refer to Section 7.2.2 for proposed mitigation.

Project-Level and Program-Level Buildout
The creation of the wetland mitigation bank would result in 88.0 MT of CO2e per year, which is below
the 900 MT of CO2e per year screening threshold established by the county. Under a reasonable
scenario of Parcels A, B, and C being developed with 105,000 combined construction and operational
emissions would result in 2909.6 MT of CO2e per year. The amortized construction emissions
associated with the wetland mitigation bank would add 88.0 MT of CO2e per year to the 2,909.6MT of
CO2e per year generated by the construction and operation of the future commercial development.
The total annual emissions of 2,997.6 MT of CO2e would potentially exceed the 900 MT of CO2e per
year screening threshold. Therefore, as the proposed project could conflict with state GHG reduction
goals, impacts would be considered significant, and mitigation is required. Refer to Section 7.2.2 for
proposed mitigation.
Threshold (2)

Would the project conflict with an applicable plan, policy, or regulation
adopted for the purpose of reducing the emissions of greenhouse gases?

Project Level – Wetland Mitigation Bank
As indicated above, the wetland mitigation bank’s short-term construction and long-term operational
emissions would not exceed the 900 MT of CO2e per year screening threshold established by the
county. Therefore, the wetland mitigation bank would not conflict with the GHG reduction goals of the
state. Impacts would be less than significant.

Program Level – Parcels A, B, and C Port Master Plan Amendment
As indicated above, the short-term construction and long-term operational emissions associated with
the future commercial developments would potentially exceed the 900 MT of CO2e per year screening
threshold established by the county. Therefore, as the proposed project could conflict with state GHG
reduction goals, impacts would be considered significant, and mitigation is required. Refer to Section
7.2.2 for proposed mitigation.
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Project-Level and Program-Level Buildout
The creation of the wetland mitigation bank would result in 88.0 MT of CO2e per year, which is below
the 900 MT of CO2e per year screening threshold established by the county. Under a reasonable
scenario of Parcels A, B, and C being developed with 105,000 combined construction and operational
emissions would result in 2909.6 MT of CO2e per year. The amortized construction emissions
associated with the wetland mitigation bank would add 88.0 MT of CO2e per year to the 2,909.6 MT
of CO2e per year generated by the construction and operation of the future commercial development.
The total annual emissions of 2,997.6 MT of CO2e would potentially exceed the 900 MT of CO2e per
year screening threshold. Therefore, as the proposed project could conflict with state GHG reduction
goals, impacts would be considered significant, and mitigation is required. Refer to Section 7.2.2 for
proposed mitigation.
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7

Mitigation Measures

7.1

Air Quality

7.1.1

Project Level – Wetland Mitigation Bank

No mitigation measures are required for the short-term construction or long-term operation of the
proposed project.

7.1.2

Program Level – Parcels A, B, and C Port Master Plan
Amendment

No mitigation measures are required for the short-term construction or long-term operation of future
commercial developments.

7.2

Greenhouse Gas Emissions

7.2.1

Project Level – Wetland Mitigation Bank

No mitigation measures are required for the short-term construction or long-term operation of the
proposed project.

7.2.2

Program Level – Parcels A, B, and C Port Master Plan
Amendment

The following mitigation measures are proposed for future commercial development:
GHG-1

GHG Emission-Reducing Design. Prior to approval, future commercial
developments shall list all GHG emission-reducing measures and demonstrate where
these measures would be located in the plans. A report demonstrating compliance
shall be submitted to the District’s Planning Department.
The following is a list of proposed sustainability measures from the District CAP that
shall be required and incorporated into the Coastal Development Permit for the project.
•

General measures:
o

•

No commercial drive-through shall be implemented.

Water:
o

Indoor water consumption shall be reduced by 20 percent lower than baseline
buildings (defined by Leadership in Energy and Environmental Design as
indoor water use after meeting Energy Policy Act of 1992 fixture performance
requirements) through use of low-flow fixtures in all administrative and
common area bathrooms.

o

Low-water plantings and drip irrigation shall be installed, and domestic water
demand from the city system for landscaping purposes shall be minimized.
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•

•

Waste:
o

Compliance with AB 939 shall be mandatory and include recycling at least
50 percent of solid waste; recycling of demolition debris shall be mandatory
and include recycling at least 65 percent of all construction and demolition
debris.

o

All commercial, restaurant, and retail uses shall implement recycling,
composting of food waste and other organics, and the use of reusable products
instead of disposable products to divert solid waste from the landfill stream.

o

Recycled, regional, and rapidly renewable materials shall be used where
appropriate during project construction.

Energy:
o

•
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Energy efficiency design features shall be incorporated that exceed the most
recent Title 24 California Building Energy Efficiency Standards. Measures that
may be implemented include:


Only fluorescent, light-emitting diodes, compact fluorescent lights, or the
most energy-efficient lighting that meets required lighting standards and is
commercially available shall be used.



Occupancy sensors for all vending machines shall be installed in new
buildings at the project site.



On-site renewable energy to new buildings shall be implemented, unless
the system cannot be built due to structural and operational constraints;
evidence must be provided if not feasible, subject to District concurrence.



Cogeneration systems (i.e., combined heat and power systems) shall be
installed in new buildings constructed at the project site.



High-performance glazing with a low solar heat gain coefficient value that
reduces the amount of solar heat allowed into the building shall be
installed, without compromising natural illumination.



Increased insulation shall be installed.



Cool roofs with an R value of 30 or better shall be installed.



Sun-shading devices shall be installed, as appropriate.



High-efficiency heating, ventilating, and air conditioning systems and
controls shall be installed.



Programmable thermostats shall be installed.



Variable frequency drives shall be installed.



Energy Star-rated appliances shall be installed.

Mobile sources:
o

A minimum 6 percent of parking spaces shall be electric vehicle-ready.

o

A transportation demand management plan for each project component that
requires mandatory employer commuting measures, such as carpooling,

Air Quality and Greenhouse Gas Emissions Study
Wetland Mitigation Bank at Pond 20 and Port Master Plan Amendment

transit subsidies, and vanpools, shall be implemented to reduce worker trips
and parking demand.
o
•

Carbon sequestration and land use:
o

GHG-2

Bicycle parking shall be included in project design. The number of spaces shall
be, at a minimum, 5 percent of new automobile parking spaces.

Trees and shrub planters shall be installed throughout the project area as part
of the landscape plan.

Electric Heating and Zero Net Energy Building. The District shall require all
development to meet the state’s Zero Net Energy standards, if the standards are
adopted prior to commencement of construction.
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Appendix A. California Emissions Estimator Model
Emission Calculations
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

Port of San Diego Mitigation Bank
San Diego Air Basin, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Other Non-Asphalt Surfaces

95.00

Acre

95.00

4,138,200.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2022

N2O Intensity
(lb/MWhr)

0.006
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
Project Characteristics Land Use Construction Phase - Phasing and durations based on project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Grading - Total area graded is 80 acres
Off-road Equipment Trips and VMT - Haul truck trips and employee trips are from the project description
Construction Off-road Equipment Mitigation Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

60.00

47.00

tblConstructionPhase

NumDays

155.00

107.00

tblConstructionPhase

NumDays

155.00

101.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

PhaseEndDate

3/18/2022

8/27/2021

tblConstructionPhase

PhaseEndDate

8/13/2021

2/26/2021

tblConstructionPhase

PhaseStartDate

8/14/2021

3/1/2021

tblConstructionPhase

PhaseStartDate

5/22/2021

1/4/2021

tblGrading

AcresOfGrading

310.00

80.00

tblGrading

AcresOfGrading

0.00

80.00
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
tblGrading

AcresOfGrading

214.00

80.00

tblGrading

AcresOfGrading

0.00

80.00

tblGrading

MaterialExported

0.00

537,500.00

tblOffRoadEquipment

OffRoadEquipmentType

Excavators

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblTripsAndVMT

HaulingTripNumber

0.00

216.00

tblTripsAndVMT

HaulingTripNumber

67,188.00

12,480.00

tblTripsAndVMT

HaulingTripNumber

0.00

1,920.00

2.0 Emissions Summary
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

2.1 Overall Construction
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2021

0.9712

11.6947

6.0857

0.0169

3.1162

0.4530

3.5692

1.5974

0.4169

2.0143

0.0000

1,549.520
6

1,549.520
6

0.3624

0.0000

1,558.580
0

2022

0.1679

1.6844

1.1778

2.2800e003

0.6581

0.0812

0.7393

0.3409

0.0747

0.4156

0.0000

200.4147

200.4147

0.0630

0.0000

201.9887

Maximum

0.9712

11.6947

6.0857

0.0169

3.1162

0.4530

3.5692

1.5974

0.4169

2.0143

0.0000

1,549.520
6

1,549.520
6

0.3624

0.0000

1,558.580
0

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

2021

0.9712

11.6947

6.0857

0.0169

1.4903

0.4530

1.9432

0.7428

0.4169

1.1598

0.0000

1,549.519
4

1,549.519
4

0.3624

0.0000

1,558.578
8

2022

0.1679

1.6844

1.1778

2.2800e003

0.3003

0.0812

0.3814

0.1545

0.0747

0.2292

0.0000

200.4145

200.4145

0.0630

0.0000

201.9884

Maximum

0.9712

11.6947

6.0857

0.0169

1.4903

0.4530

1.9432

0.7428

0.4169

1.1598

0.0000

1,549.519
4

1,549.519
4

0.3624

0.0000

1,558.578
8

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

52.56

0.00

46.04

53.71

0.00

42.84

0.00

NBio-CO2 Total CO2

0.00

0.00
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
Quarter

Start Date

End Date

Maximum Unmitigated ROG + NOX (tons/quarter)

Maximum Mitigated ROG + NOX (tons/quarter)

1

1-4-2021

4-3-2021

2.6679

2.6679

2

4-4-2021

7-3-2021

3.7029

3.7029

3

7-4-2021

10-3-2021

3.3517

3.3517

4

10-4-2021

1-3-2022

2.8444

2.8444

5

1-4-2022

4-3-2022

1.0411

1.0411

6

4-4-2022

7-3-2022

0.7749

0.7749

Highest

3.7029

3.7029

2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Waste

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Water

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Total

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

2.2 Overall Operational
Mitigated Operational

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Waste

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Water

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Total

Percent
Reduction

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Clearing and Grubbing

Site Preparation

1/4/2021

2/26/2021

6

47

2

Mass Grading

Grading

3/1/2021

8/27/2021

6

155

3

Fine Grading

Grading

8/30/2021

12/31/2021

6

107

4

Landscaping

Grading

1/3/2022

4/29/2022

6

101

5

Breech Excavation

Trenching

5/2/2022

5/27/2022

6

23

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 95
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural
Coating ±sqft)
OffRoad Equipment

CalEEMod Version: CalEEMod.2016.3.2
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Fine Grading

Excavators

2

8.00

158

0.38

Landscaping

Excavators

2

8.00

158

0.38

Fine Grading

Graders

2

8.00

187

0.41

Landscaping

Graders

0

8.00

187

0.41

Mass Grading

Excavators

2

8.00

158

0.38

Fine Grading

Rubber Tired Dozers

3

8.00

247

0.40

Landscaping

Rubber Tired Dozers

2

8.00

247

0.40

Mass Grading

Graders

2

8.00

187

0.41

Fine Grading

Scrapers

1

8.00

367

0.48

Landscaping

Scrapers

0

8.00

367

0.48

Fine Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Landscaping

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Mass Grading

Rubber Tired Dozers

3

8.00

247

0.40

Clearing and Grubbing

Rubber Tired Dozers

3

8.00

247

0.40

Mass Grading

Scrapers

1

8.00

367

0.48

Breech Excavation

Excavators

2

8.00

158

0.38

Mass Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Clearing and Grubbing

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Trips and VMT
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Fine Grading

12

30.00

0.00

216.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Landscaping

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Breech Excavation

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

12

30.00

0.00

12,480.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

7

18.00

0.00

1,920.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Mass Grading
Clearing and Grubbing

3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Clearing and Grubbing - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.4670

Off-Road

0.0914

0.9517

0.4971

8.9000e004

Total

0.0914

0.9517

0.4971

8.9000e004

0.4670

CH4

N2O

CO2e

MT/yr

0.0000

0.4670

0.0480

0.0480

0.0480

0.5150

0.2380

0.2380

0.0000

0.2380

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0442

0.0442

0.0000

78.5739

78.5739

0.0254

0.0000

79.2092

0.0442

0.2822

0.0000

78.5739

78.5739

0.0254

0.0000

79.2092

CalEEMod Version: CalEEMod.2016.3.2

Page 10 of 29

Date: 1/27/2020 9:37 PM

Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

3.2 Clearing and Grubbing - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

7.2100e003

0.2507

0.0618

7.3000e004

0.0164

7.6000e004

0.0172

4.5100e003

7.2000e004

5.2400e003

0.0000

73.1156

73.1156

6.6000e003

0.0000

73.2806

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.4700e003

1.0500e003

0.0106

3.0000e005

3.3900e003

2.0000e005

3.4200e003

9.0000e004

2.0000e005

9.2000e004

0.0000

2.9632

2.9632

8.0000e005

0.0000

2.9653

Total

8.6800e003

0.2518

0.0724

7.6000e004

0.0198

7.8000e004

0.0206

5.4100e003

7.4000e004

6.1600e003

0.0000

76.0788

76.0788

6.6800e003

0.0000

76.2459

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.2101

Off-Road

0.0914

0.9517

0.4971

8.9000e004

Total

0.0914

0.9517

0.4971

8.9000e004

0.2101

MT/yr

0.0000

0.2101

0.0480

0.0480

0.0480

0.2582

0.1071

0.1071

0.0000

0.1071

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0442

0.0442

0.0000

78.5738

78.5738

0.0254

0.0000

79.2092

0.0442

0.1513

0.0000

78.5738

78.5738

0.0254

0.0000

79.2092
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

3.2 Clearing and Grubbing - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

7.2100e003

0.2507

0.0618

7.3000e004

0.0164

7.6000e004

0.0172

4.5100e003

7.2000e004

5.2400e003

0.0000

73.1156

73.1156

6.6000e003

0.0000

73.2806

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.4700e003

1.0500e003

0.0106

3.0000e005

3.3900e003

2.0000e005

3.4200e003

9.0000e004

2.0000e005

9.2000e004

0.0000

2.9632

2.9632

8.0000e005

0.0000

2.9653

Total

8.6800e003

0.2518

0.0724

7.6000e004

0.0198

7.8000e004

0.0206

5.4100e003

7.4000e004

6.1600e003

0.0000

76.0788

76.0788

6.6800e003

0.0000

76.2459

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

3.3 Mass Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

1.4803

Off-Road

0.4791

5.2201

2.9634

5.9500e003

Total

0.4791

5.2201

2.9634

5.9500e003

1.4803

MT/yr

0.0000

1.4803

0.2360

0.2360

0.2360

1.7163

0.7799

0.7799

0.0000

0.7799

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.2171

0.2171

0.0000

522.8943

522.8943

0.1691

0.0000

527.1222

0.2171

0.9971

0.0000

522.8943

522.8943

0.1691

0.0000

527.1222
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

3.3 Mass Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0469

1.6297

0.4020

4.7800e003

0.1068

4.9200e003

0.1117

0.0293

4.7100e003

0.0340

0.0000

475.2516

475.2516

0.0429

0.0000

476.3239

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

8.0800e003

5.7700e003

0.0581

1.8000e004

0.0186

1.3000e004

0.0188

4.9500e003

1.2000e004

5.0800e003

0.0000

16.2872

16.2872

4.7000e004

0.0000

16.2988

Total

0.0549

1.6354

0.4601

4.9600e003

0.1254

5.0500e003

0.1305

0.0343

4.8300e003

0.0391

0.0000

491.5388

491.5388

0.0434

0.0000

492.6227

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.6661

Off-Road

0.4791

5.2201

2.9634

5.9500e003

Total

0.4791

5.2201

2.9634

5.9500e003

0.6661

MT/yr

0.0000

0.6661

0.2360

0.2360

0.2360

0.9021

0.3510

0.3510

0.0000

0.3510

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.2171

0.2171

0.0000

522.8937

522.8937

0.1691

0.0000

527.1216

0.2171

0.5681

0.0000

522.8937

522.8937

0.1691

0.0000

527.1216
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Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

3.3 Mass Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0469

1.6297

0.4020

4.7800e003

0.1068

4.9200e003

0.1117

0.0293

4.7100e003

0.0340

0.0000

475.2516

475.2516

0.0429

0.0000

476.3239

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

8.0800e003

5.7700e003

0.0581

1.8000e004

0.0186

1.3000e004

0.0188

4.9500e003

1.2000e004

5.0800e003

0.0000

16.2872

16.2872

4.7000e004

0.0000

16.2988

Total

0.0549

1.6354

0.4601

4.9600e003

0.1254

5.0500e003

0.1305

0.0343

4.8300e003

0.0391

0.0000

491.5388

491.5388

0.0434

0.0000

492.6227

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

3.4 Fine Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

1.0090

Off-Road

0.3307

3.6035

2.0457

4.1100e003

Total

0.3307

3.6035

2.0457

4.1100e003

1.0090

MT/yr

0.0000

1.0090

0.1629

0.1629

0.1629

1.1719

0.5359

0.5359

0.0000

0.5359

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1499

0.1499

0.0000

360.9658

360.9658

0.1167

0.0000

363.8844

0.1499

0.6858

0.0000

360.9658

360.9658

0.1167

0.0000

363.8844
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3.4 Fine Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

8.1000e004

0.0282

6.9600e003

8.0000e005

1.8500e003

9.0000e005

1.9300e003

5.1000e004

8.0000e005

5.9000e004

0.0000

8.2255

8.2255

7.4000e004

0.0000

8.2441

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

5.5800e003

3.9800e003

0.0401

1.2000e004

0.0129

9.0000e005

0.0130

3.4200e003

8.0000e005

3.5000e003

0.0000

11.2434

11.2434

3.2000e004

0.0000

11.2514

Total

6.3900e003

0.0322

0.0471

2.0000e004

0.0147

1.8000e004

0.0149

3.9300e003

1.6000e004

4.0900e003

0.0000

19.4689

19.4689

1.0600e003

0.0000

19.4955

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.4540

Off-Road

0.3307

3.6035

2.0457

4.1100e003

Total

0.3307

3.6035

2.0457

4.1100e003

0.4540

MT/yr

0.0000

0.4540

0.1629

0.1629

0.1629

0.6169

0.2411

0.2411

0.0000

0.2411

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1499

0.1499

0.0000

360.9653

360.9653

0.1167

0.0000

363.8839

0.1499

0.3910

0.0000

360.9653

360.9653

0.1167

0.0000

363.8839
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3.4 Fine Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

8.1000e004

0.0282

6.9600e003

8.0000e005

1.8500e003

9.0000e005

1.9300e003

5.1000e004

8.0000e005

5.9000e004

0.0000

8.2255

8.2255

7.4000e004

0.0000

8.2441

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

5.5800e003

3.9800e003

0.0401

1.2000e004

0.0129

9.0000e005

0.0130

3.4200e003

8.0000e005

3.5000e003

0.0000

11.2434

11.2434

3.2000e004

0.0000

11.2514

Total

6.3900e003

0.0322

0.0471

2.0000e004

0.0147

1.8000e004

0.0149

3.9300e003

1.6000e004

4.0900e003

0.0000

19.4689

19.4689

1.0600e003

0.0000

19.4955

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

3.5 Landscaping - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.6507

Off-Road

0.1216

1.2369

0.9166

1.7000e003

Total

0.1216

1.2369

0.9166

1.7000e003

0.6507

MT/yr

0.0000

0.6507

0.0599

0.0599

0.0599

0.7106

0.3389

0.3389

0.0000

0.3389

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0551

0.0551

0.0000

149.1931

149.1931

0.0483

0.0000

150.3994

0.0551

0.3941

0.0000

149.1931

149.1931

0.0483

0.0000

150.3994
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3.5 Landscaping - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.4900e003

1.7100e003

0.0176

6.0000e005

6.0700e003

4.0000e005

6.1200e003

1.6100e003

4.0000e005

1.6500e003

0.0000

5.1119

5.1119

1.4000e004

0.0000

5.1154

Total

2.4900e003

1.7100e003

0.0176

6.0000e005

6.0700e003

4.0000e005

6.1200e003

1.6100e003

4.0000e005

1.6500e003

0.0000

5.1119

5.1119

1.4000e004

0.0000

5.1154

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.2928

Off-Road

0.1216

1.2369

0.9166

1.7000e003

Total

0.1216

1.2369

0.9166

1.7000e003

0.2928

MT/yr

0.0000

0.2928

0.0599

0.0599

0.0599

0.3527

0.1525

0.1525

0.0000

0.1525

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0551

0.0551

0.0000

149.1929

149.1929

0.0483

0.0000

150.3992

0.0551

0.2077

0.0000

149.1929

149.1929

0.0483

0.0000

150.3992
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3.5 Landscaping - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.4900e003

1.7100e003

0.0176

6.0000e005

6.0700e003

4.0000e005

6.1200e003

1.6100e003

4.0000e005

1.6500e003

0.0000

5.1119

5.1119

1.4000e004

0.0000

5.1154

Total

2.4900e003

1.7100e003

0.0176

6.0000e005

6.0700e003

4.0000e005

6.1200e003

1.6100e003

4.0000e005

1.6500e003

0.0000

5.1119

5.1119

1.4000e004

0.0000

5.1154

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

3.6 Breech Excavation - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.0432

0.4454

0.2396

5.1000e004

0.0212

0.0212

0.0195

0.0195

0.0000

44.9455

44.9455

0.0145

0.0000

45.3090

Total

0.0432

0.4454

0.2396

5.1000e004

0.0212

0.0212

0.0195

0.0195

0.0000

44.9455

44.9455

0.0145

0.0000

45.3090
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3.6 Breech Excavation - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

5.7000e004

3.9000e004

4.0000e003

1.0000e005

1.3800e003

1.0000e005

1.3900e003

3.7000e004

1.0000e005

3.8000e004

0.0000

1.1641

1.1641

3.0000e005

0.0000

1.1649

Total

5.7000e004

3.9000e004

4.0000e003

1.0000e005

1.3800e003

1.0000e005

1.3900e003

3.7000e004

1.0000e005

3.8000e004

0.0000

1.1641

1.1641

3.0000e005

0.0000

1.1649

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.0432

0.4454

0.2396

5.1000e004

0.0212

0.0212

0.0195

0.0195

0.0000

44.9455

44.9455

0.0145

0.0000

45.3089

Total

0.0432

0.4454

0.2396

5.1000e004

0.0212

0.0212

0.0195

0.0195

0.0000

44.9455

44.9455

0.0145

0.0000

45.3089
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3.6 Breech Excavation - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

5.7000e004

3.9000e004

4.0000e003

1.0000e005

1.3800e003

1.0000e005

1.3900e003

3.7000e004

1.0000e005

3.8000e004

0.0000

1.1641

1.1641

3.0000e005

0.0000

1.1649

Total

5.7000e004

3.9000e004

4.0000e003

1.0000e005

1.3800e003

1.0000e005

1.3900e003

3.7000e004

1.0000e005

3.8000e004

0.0000

1.1641

1.1641

3.0000e005

0.0000

1.1649

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

Other Non-Asphalt Surfaces

0.00

0.00

0.00

Total

0.00

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Other Non-Asphalt Surfaces

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

0.00

0.00

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

0.00

0

0

0

4.4 Fleet Mix
Land Use
Other Non-Asphalt Surfaces

5.0 Energy Detail
Historical Energy Use: N

LDA
0.598645

LDT1
0.040929

LDT2
0.181073

MDV
0.106149

LHD1
0.015683

LHD2
0.005479

MHD
0.016317

HHD
0.023976

OBUS
0.001926

UBUS
0.001932

MCY
0.006016

SBUS
0.000753

MH
0.001122

CalEEMod Version: CalEEMod.2016.3.2

Page 21 of 29

Date: 1/27/2020 9:37 PM

Port of San Diego Mitigation Bank - San Diego Air Basin, Annual

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Electricity
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Electricity
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Fugitive
PM10

Exhaust
PM10

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

PM10
Total

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

kWh/yr

Other NonAsphalt Surfaces

0

Total

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

Land Use

Exhaust
PM10

tons/yr

5.3 Energy by Land Use - Electricity

Electricity
Use

Fugitive
PM10

Total CO2

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.3 Energy by Land Use - Electricity
Mitigated

Electricity
Use
Land Use

kWh/yr

Other NonAsphalt Surfaces

0

Total

Total CO2

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Unmitigated

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Architectural
Coating

0.1439

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.2675

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

8.0000e005

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Total

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Architectural
Coating

0.1439

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.2675

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

8.0000e005

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

Total

0.4114

1.0000e005

8.7000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.7000e003

1.7000e003

0.0000

0.0000

1.8100e003

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

Total CO2

CH4

Category

N2O

CO2e

MT/yr

Mitigated

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

CH4

N2O

CO2e

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use
Land Use

Mgal

Other NonAsphalt Surfaces

0/0

Total

Total CO2

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Date: 1/27/2020 9:37 PM
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7.2 Water by Land Use
Mitigated

Indoor/Out
door Use
Land Use

Mgal

Other NonAsphalt Surfaces

0/0

Total

Total CO2

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

8.0 Waste Detail
8.1 Mitigation Measures Waste

Category/Year

Total CO2

CH4

N2O

CO2e

MT/yr

Mitigated

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

Date: 1/27/2020 9:37 PM
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8.2 Waste by Land Use
Unmitigated

Waste
Disposed
Land Use

tons

Other NonAsphalt Surfaces

0

Total CO2

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total CO2

CH4

N2O

CO2e

Total

Mitigated

Waste
Disposed
Land Use

tons

Other NonAsphalt Surfaces

0

Total

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type
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10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number

Fuel Type
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Port of San Diego Mitigation Bank
San Diego Air Basin, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Other Non-Asphalt Surfaces

95.00

Acre

95.00

4,138,200.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2022

N2O Intensity
(lb/MWhr)

0.006
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Project Characteristics Land Use Construction Phase - Phasing and durations based on project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Grading - Total area graded is 80 acres
Off-road Equipment Trips and VMT - Haul truck trips and employee trips are from the project description
Construction Off-road Equipment Mitigation Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

60.00

47.00

tblConstructionPhase

NumDays

155.00

107.00

tblConstructionPhase

NumDays

155.00

101.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

PhaseEndDate

3/18/2022

8/27/2021

tblConstructionPhase

PhaseEndDate

8/13/2021

2/26/2021

tblConstructionPhase

PhaseStartDate

8/14/2021

3/1/2021

tblConstructionPhase

PhaseStartDate

5/22/2021

1/4/2021

tblGrading

AcresOfGrading

310.00

80.00

tblGrading

AcresOfGrading

0.00

80.00
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tblGrading

AcresOfGrading

214.00

80.00

tblGrading

AcresOfGrading

0.00

80.00

tblGrading

MaterialExported

0.00

537,500.00

tblOffRoadEquipment

OffRoadEquipmentType

Excavators

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblTripsAndVMT

HaulingTripNumber

0.00

216.00

tblTripsAndVMT

HaulingTripNumber

67,188.00

12,480.00

tblTripsAndVMT

HaulingTripNumber

0.00

1,920.00

2.0 Emissions Summary
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2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2021

6.8834

88.0622

44.0818

0.1413

20.7543

3.1098

23.8641

10.5145

2.8633

13.3778

0.0000

14,490.74
32

14,490.74
32

3.0138

0.0000

14,566.08
90

2022

3.8023

38.7593

21.2082

0.0456

13.0074

1.8421

14.1950

6.7438

1.6948

7.8365

0.0000

4,425.855
9

4,425.855
9

1.3966

0.0000

4,460.769
6

Maximum

6.8834

88.0622

44.0818

0.1413

20.7543

3.1098

23.8641

10.5145

2.8633

13.3778

0.0000

14,490.74
32

14,490.74
32

3.0138

0.0000

14,566.08
90

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

2021

6.8834

88.0622

44.0818

0.1413

10.2488

3.1098

13.3586

4.9796

2.8633

7.8429

0.0000

14,490.74
31

14,490.74
31

3.0138

0.0000

14,566.08
90

2022

3.8023

38.7593

21.2082

0.0456

5.9211

1.8421

7.1087

3.0527

1.6948

4.1453

0.0000

4,425.855
9

4,425.855
9

1.3966

0.0000

4,460.769
6

Maximum

6.8834

88.0622

44.0818

0.1413

10.2488

3.1098

13.3586

4.9796

2.8633

7.8429

0.0000

14,490.74
31

14,490.74
31

3.0138

0.0000

14,566.08
90

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

52.11

0.00

46.22

53.46

0.00

43.49

0.00

NBio-CO2 Total CO2

0.00

0.00
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2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

2.2549

9.0000e005

9.7100e003

0.0000

0.0000

3.0000e005

3.0000e005

0.0000

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0000

0.0222

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

0.0000

0.0000

0.0000

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

2.2549

9.0000e005

9.7100e003

0.0000

0.0000

3.0000e005

3.0000e005

0.0000

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

0.0000

0.0000

0.0000

0.0000

0.0222
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Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Clearing and Grubbing

Site Preparation

1/4/2021

2/26/2021

6

47

2

Mass Grading

Grading

3/1/2021

8/27/2021

6

155

3

Fine Grading

Grading

8/30/2021

12/31/2021

6

107

4

Landscaping

Grading

1/3/2022

4/29/2022

6

101

5

Breech Excavation

Trenching

5/2/2022

5/27/2022

6

23

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 95
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural
Coating ±sqft)
OffRoad Equipment
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Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Fine Grading

Excavators

2

8.00

158

0.38

Landscaping

Excavators

2

8.00

158

0.38

Fine Grading

Graders

2

8.00

187

0.41

Landscaping

Graders

0

8.00

187

0.41

Mass Grading

Excavators

2

8.00

158

0.38

Fine Grading

Rubber Tired Dozers

3

8.00

247

0.40

Landscaping

Rubber Tired Dozers

2

8.00

247

0.40

Mass Grading

Graders

2

8.00

187

0.41

Fine Grading

Scrapers

1

8.00

367

0.48

Landscaping

Scrapers

0

8.00

367

0.48

Fine Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Landscaping

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Mass Grading

Rubber Tired Dozers

3

8.00

247

0.40

Clearing and Grubbing

Rubber Tired Dozers

3

8.00

247

0.40

Mass Grading

Scrapers

1

8.00

367

0.48

Breech Excavation

Excavators

2

8.00

158

0.38

Mass Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Clearing and Grubbing

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Trips and VMT
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Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Fine Grading

12

30.00

0.00

216.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Landscaping

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Breech Excavation

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

12

30.00

0.00

12,480.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

7

18.00

0.00

1,920.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Mass Grading
Clearing and Grubbing

3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Clearing and Grubbing - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

19.8714

Off-Road

3.8882

40.4971

21.1543

0.0380

Total

3.8882

40.4971

21.1543

0.0380

19.8714

CH4

N2O

CO2e

lb/day

0.0000

19.8714

2.0445

2.0445

2.0445

21.9158

10.1256

10.1256

0.0000

10.1256

0.0000

0.0000

1.8809

1.8809

3,685.656
9

3,685.656
9

1.1920

3,715.457
3

1.8809

12.0065

3,685.656
9

3,685.656
9

1.1920

3,715.457
3
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3.2 Clearing and Grubbing - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.3032

10.4715

2.5618

0.0315

0.7138

0.0320

0.7458

0.1956

0.0306

0.2262

3,454.693
9

3,454.693
9

0.3052

3,462.323
2

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0623

0.0405

0.4774

1.4700e003

0.1479

1.0200e003

0.1489

0.0392

9.4000e004

0.0402

146.5994

146.5994

4.1800e003

146.7040

Total

0.3655

10.5119

3.0392

0.0330

0.8617

0.0330

0.8947

0.2349

0.0315

0.2664

3,601.293
3

3,601.293
3

0.3094

3,609.027
2

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.9421

Off-Road

3.8882

40.4971

21.1543

0.0380

Total

3.8882

40.4971

21.1543

0.0380

8.9421

CH4

N2O

CO2e

lb/day

0.0000

8.9421

2.0445

2.0445

2.0445

10.9866

4.5565

4.5565

0.0000

4.5565

0.0000

0.0000

1.8809

1.8809

0.0000

3,685.656
9

3,685.656
9

1.1920

3,715.457
3

1.8809

6.4374

0.0000

3,685.656
9

3,685.656
9

1.1920

3,715.457
3
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3.2 Clearing and Grubbing - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.3032

10.4715

2.5618

0.0315

0.7138

0.0320

0.7458

0.1956

0.0306

0.2262

3,454.693
9

3,454.693
9

0.3052

3,462.323
2

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0623

0.0405

0.4774

1.4700e003

0.1479

1.0200e003

0.1489

0.0392

9.4000e004

0.0402

146.5994

146.5994

4.1800e003

146.7040

Total

0.3655

10.5119

3.0392

0.0330

0.8617

0.0330

0.8947

0.2349

0.0315

0.2664

3,601.293
3

3,601.293
3

0.3094

3,609.027
2

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.3 Mass Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

19.1009

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

19.1009

CH4

N2O

CO2e

lb/day

0.0000

19.1009

3.0451

3.0451

3.0451

22.1460

10.0636

10.0636

0.0000

10.0636

0.0000

0.0000

2.8015

2.8015

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

12.8651

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.3 Mass Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.5977

20.6389

5.0492

0.0621

1.4069

0.0630

1.4699

0.3856

0.0603

0.4458

6,809.090
3

6,809.090
3

0.6015

6,824.127
4

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1038

0.0674

0.7957

2.4500e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

244.3323

244.3323

6.9700e003

244.5066

Total

0.7014

20.7064

5.8449

0.0645

1.6534

0.0647

1.7180

0.4509

0.0618

0.5128

7,053.422
6

7,053.422
6

0.6085

7,068.633
9

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.5954

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

8.5954

CH4

N2O

CO2e

lb/day

0.0000

8.5954

3.0451

3.0451

3.0451

11.6405

4.5286

4.5286

0.0000

4.5286

0.0000

0.0000

2.8015

2.8015

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

7.3301

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.3 Mass Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.5977

20.6389

5.0492

0.0621

1.4069

0.0630

1.4699

0.3856

0.0603

0.4458

6,809.090
3

6,809.090
3

0.6015

6,824.127
4

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1038

0.0674

0.7957

2.4500e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

244.3323

244.3323

6.9700e003

244.5066

Total

0.7014

20.7064

5.8449

0.0645

1.6534

0.0647

1.7180

0.4509

0.0618

0.5128

7,053.422
6

7,053.422
6

0.6085

7,068.633
9

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Fine Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

18.8592

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

18.8592

CH4

N2O

CO2e

lb/day

0.0000

18.8592

3.0451

3.0451

3.0451

21.9043

10.0163

10.0163

0.0000

10.0163

0.0000

0.0000

2.8015

2.8015

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

12.8178

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.4 Fine Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0150

0.5175

0.1266

1.5600e003

0.0353

1.5800e003

0.0369

9.6700e003

1.5100e003

0.0112

170.7168

170.7168

0.0151

171.0938

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1038

0.0674

0.7957

2.4500e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

244.3323

244.3323

6.9700e003

244.5066

Total

0.1188

0.5849

0.9223

4.0100e003

0.2817

3.2800e003

0.2850

0.0750

3.0800e003

0.0781

415.0490

415.0490

0.0221

415.6004

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.4866

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

8.4866

CH4

N2O

CO2e

lb/day

0.0000

8.4866

3.0451

3.0451

3.0451

11.5317

4.5073

4.5073

0.0000

4.5073

0.0000

0.0000

2.8015

2.8015

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

7.3088

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.4 Fine Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0150

0.5175

0.1266

1.5600e003

0.0353

1.5800e003

0.0369

9.6700e003

1.5100e003

0.0112

170.7168

170.7168

0.0151

171.0938

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1038

0.0674

0.7957

2.4500e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

244.3323

244.3323

6.9700e003

244.5066

Total

0.1188

0.5849

0.9223

4.0100e003

0.2817

3.2800e003

0.2850

0.0750

3.0800e003

0.0781

415.0490

415.0490

0.0221

415.6004

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.5 Landscaping - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

12.8842

Off-Road

2.4085

24.4925

18.1502

0.0336

Total

2.4085

24.4925

18.1502

0.0336

12.8842

CH4

N2O

CO2e

lb/day

0.0000

12.8842

1.1868

1.1868

1.1868

14.0710

6.7112

6.7112

0.0000

6.7112

0.0000

0.0000

1.0919

1.0919

3,256.579
2

3,256.579
2

1.0532

3,282.910
3

1.0919

7.8030

3,256.579
2

3,256.579
2

1.0532

3,282.910
3
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3.5 Landscaping - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

Total

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

5.7979

Off-Road

2.4085

24.4925

18.1502

0.0336

Total

2.4085

24.4925

18.1502

0.0336

5.7979

CH4

N2O

CO2e

lb/day

0.0000

5.7979

1.1868

1.1868

1.1868

6.9847

3.0200

3.0200

0.0000

3.0200

0.0000

0.0000

1.0919

1.0919

0.0000

3,256.579
2

3,256.579
2

1.0532

3,282.910
2

1.0919

4.1119

0.0000

3,256.579
2

3,256.579
2

1.0532

3,282.910
2
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Port of San Diego Mitigation Bank - San Diego Air Basin, Summer

3.5 Landscaping - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

Total

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.6 Breech Excavation - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

4,308.172
0

4,308.172
0

1.3934

4,343.005
7

Total

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

4,308.172
0

4,308.172
0

1.3934

4,343.005
7
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Port of San Diego Mitigation Bank - San Diego Air Basin, Summer

3.6 Breech Excavation - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

Total

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

0.0000

4,308.172
0

4,308.172
0

1.3934

4,343.005
7

Total

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

0.0000

4,308.172
0

4,308.172
0

1.3934

4,343.005
7
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Port of San Diego Mitigation Bank - San Diego Air Basin, Summer

3.6 Breech Excavation - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

Total

0.0491

0.0307

0.3700

1.1800e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

117.6840

117.6840

3.2000e003

117.7639

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile

CalEEMod Version: CalEEMod.2016.3.2

Page 19 of 23

Date: 1/27/2020 9:38 PM

Port of San Diego Mitigation Bank - San Diego Air Basin, Summer

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

Other Non-Asphalt Surfaces

0.00

0.00

0.00

Total

0.00

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Other Non-Asphalt Surfaces

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

0.00

0.00

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

0.00

0

0

0

4.4 Fleet Mix
Land Use
Other Non-Asphalt Surfaces

5.0 Energy Detail
Historical Energy Use: N

LDA
0.598645

LDT1
0.040929

LDT2
0.181073

MDV
0.106149

LHD1
0.015683

LHD2
0.005479

MHD
0.016317

HHD
0.023976

OBUS
0.001926

UBUS
0.001932

MCY
0.006016

SBUS
0.000753

MH
0.001122

CalEEMod Version: CalEEMod.2016.3.2

Page 20 of 23

Date: 1/27/2020 9:38 PM

Port of San Diego Mitigation Bank - San Diego Air Basin, Summer

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Fugitive
PM10

Exhaust
PM10

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

PM10
Total

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

PM10
Total

Fugitive
PM2.5

CH4

N2O

CO2e

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Mitigated

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Unmitigated

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.7882

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.4658

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e004

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Total

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.7882

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.4658

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e004

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Total

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type

Fuel Type

10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number
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Port of San Diego Mitigation Bank
San Diego Air Basin, Winter

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Other Non-Asphalt Surfaces

95.00

Acre

95.00

4,138,200.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2022

N2O Intensity
(lb/MWhr)

0.006
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Project Characteristics Land Use Construction Phase - Phasing and durations based on project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Off-road Equipment - Equipment list from project description
Grading - Total area graded is 80 acres
Off-road Equipment Trips and VMT - Haul truck trips and employee trips are from the project description
Construction Off-road Equipment Mitigation Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

60.00

47.00

tblConstructionPhase

NumDays

155.00

107.00

tblConstructionPhase

NumDays

155.00

101.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

NumDaysWeek

5.00

6.00

tblConstructionPhase

PhaseEndDate

3/18/2022

8/27/2021

tblConstructionPhase

PhaseEndDate

8/13/2021

2/26/2021

tblConstructionPhase

PhaseStartDate

8/14/2021

3/1/2021

tblConstructionPhase

PhaseStartDate

5/22/2021

1/4/2021

tblGrading

AcresOfGrading

310.00

80.00

tblGrading

AcresOfGrading

0.00

80.00
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tblGrading

AcresOfGrading

214.00

80.00

tblGrading

AcresOfGrading

0.00

80.00

tblGrading

MaterialExported

0.00

537,500.00

tblOffRoadEquipment

OffRoadEquipmentType

Excavators

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentType

Rubber Tired Dozers

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

3.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

4.00

tblTripsAndVMT

HaulingTripNumber

0.00

216.00

tblTripsAndVMT

HaulingTripNumber

67,188.00

12,480.00

tblTripsAndVMT

HaulingTripNumber

0.00

1,920.00

2.0 Emissions Summary
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2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2021

6.9138

88.2485

44.3520

0.1401

20.7543

3.1111

23.8654

10.5145

2.8646

13.3791

0.0000

14,358.13
25

14,358.13
25

3.0332

0.0000

14,433.96
29

2022

3.8090

38.7631

21.1853

0.0456

13.0074

1.8421

14.1950

6.7438

1.6948

7.8365

0.0000

4,418.650
8

4,418.650
8

1.3964

0.0000

4,453.560
0

Maximum

6.9138

88.2485

44.3520

0.1401

20.7543

3.1111

23.8654

10.5145

2.8646

13.3791

0.0000

14,358.13
25

14,358.13
25

3.0332

0.0000

14,433.96
29

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

2021

6.9138

88.2485

44.3520

0.1401

10.2488

3.1111

13.3599

4.9796

2.8646

7.8442

0.0000

14,358.13
25

14,358.13
25

3.0332

0.0000

14,433.96
29

2022

3.8090

38.7631

21.1853

0.0456

5.9211

1.8421

7.1087

3.0527

1.6948

4.1453

0.0000

4,418.650
8

4,418.650
8

1.3964

0.0000

4,453.560
0

Maximum

6.9138

88.2485

44.3520

0.1401

10.2488

3.1111

13.3599

4.9796

2.8646

7.8442

0.0000

14,358.13
25

14,358.13
25

3.0332

0.0000

14,433.96
29

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

52.11

0.00

46.22

53.46

0.00

43.49

0.00

NBio-CO2 Total CO2

0.00

0.00
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2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

2.2549

9.0000e005

9.7100e003

0.0000

0.0000

3.0000e005

3.0000e005

0.0000

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0000

0.0222

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

0.0000

0.0000

0.0000

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

2.2549

9.0000e005

9.7100e003

0.0000

0.0000

3.0000e005

3.0000e005

0.0000

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

0.0000

0.0000

0.0000

0.0000

0.0222
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Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Clearing and Grubbing

Site Preparation

1/4/2021

2/26/2021

6

47

2

Mass Grading

Grading

3/1/2021

8/27/2021

6

155

3

Fine Grading

Grading

8/30/2021

12/31/2021

6

107

4

Landscaping

Grading

1/3/2022

4/29/2022

6

101

5

Breech Excavation

Trenching

5/2/2022

5/27/2022

6

23

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 95
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural
Coating ±sqft)
OffRoad Equipment
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Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Fine Grading

Excavators

2

8.00

158

0.38

Landscaping

Excavators

2

8.00

158

0.38

Fine Grading

Graders

2

8.00

187

0.41

Landscaping

Graders

0

8.00

187

0.41

Mass Grading

Excavators

2

8.00

158

0.38

Fine Grading

Rubber Tired Dozers

3

8.00

247

0.40

Landscaping

Rubber Tired Dozers

2

8.00

247

0.40

Mass Grading

Graders

2

8.00

187

0.41

Fine Grading

Scrapers

1

8.00

367

0.48

Landscaping

Scrapers

0

8.00

367

0.48

Fine Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Landscaping

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Mass Grading

Rubber Tired Dozers

3

8.00

247

0.40

Clearing and Grubbing

Rubber Tired Dozers

3

8.00

247

0.40

Mass Grading

Scrapers

1

8.00

367

0.48

Breech Excavation

Excavators

2

8.00

158

0.38

Mass Grading

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Clearing and Grubbing

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Breech Excavation

Rubber Tired Dozers

2

8.00

247

0.40

Trips and VMT
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Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Fine Grading

12

30.00

0.00

216.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Landscaping

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Breech Excavation

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

12

30.00

0.00

12,480.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

7

18.00

0.00

1,920.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Mass Grading
Clearing and Grubbing

3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Clearing and Grubbing - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

19.8714

Off-Road

3.8882

40.4971

21.1543

0.0380

Total

3.8882

40.4971

21.1543

0.0380

19.8714

CH4

N2O

CO2e

lb/day

0.0000

19.8714

2.0445

2.0445

2.0445

21.9158

10.1256

10.1256

0.0000

10.1256

0.0000

0.0000

1.8809

1.8809

3,685.656
9

3,685.656
9

1.1920

3,715.457
3

1.8809

12.0065

3,685.656
9

3,685.656
9

1.1920

3,715.457
3
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3.2 Clearing and Grubbing - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.3116

10.5618

2.7230

0.0310

0.7138

0.0326

0.7465

0.1956

0.0312

0.2268

3,395.006
2

3,395.006
2

0.3152

3,402.886
1

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0706

0.0454

0.4488

1.3800e003

0.1479

1.0200e003

0.1489

0.0392

9.4000e004

0.0402

137.6186

137.6186

3.9500e003

137.7174

Total

0.3822

10.6072

3.1718

0.0323

0.8617

0.0337

0.8953

0.2349

0.0322

0.2670

3,532.624
8

3,532.624
8

0.3192

3,540.603
5

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.9421

Off-Road

3.8882

40.4971

21.1543

0.0380

Total

3.8882

40.4971

21.1543

0.0380

8.9421

CH4

N2O

CO2e

lb/day

0.0000

8.9421

2.0445

2.0445

2.0445

10.9866

4.5565

4.5565

0.0000

4.5565

0.0000

0.0000

1.8809

1.8809

0.0000

3,685.656
9

3,685.656
9

1.1920

3,715.457
3

1.8809

6.4374

0.0000

3,685.656
9

3,685.656
9

1.1920

3,715.457
3
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3.2 Clearing and Grubbing - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.3116

10.5618

2.7230

0.0310

0.7138

0.0326

0.7465

0.1956

0.0312

0.2268

3,395.006
2

3,395.006
2

0.3152

3,402.886
1

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0706

0.0454

0.4488

1.3800e003

0.1479

1.0200e003

0.1489

0.0392

9.4000e004

0.0402

137.6186

137.6186

3.9500e003

137.7174

Total

0.3822

10.6072

3.1718

0.0323

0.8617

0.0337

0.8953

0.2349

0.0322

0.2670

3,532.624
8

3,532.624
8

0.3192

3,540.603
5

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.3 Mass Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

19.1009

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

19.1009

CH4

N2O

CO2e

lb/day

0.0000

19.1009

3.0451

3.0451

3.0451

22.1460

10.0636

10.0636

0.0000

10.0636

0.0000

0.0000

2.8015

2.8015

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

12.8651

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.3 Mass Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.6142

20.8170

5.3670

0.0610

1.4069

0.0643

1.4712

0.3856

0.0615

0.4471

6,691.447
7

6,691.447
7

0.6212

6,706.978
8

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1177

0.0757

0.7480

2.3000e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

229.3643

229.3643

6.5900e003

229.5290

Total

0.7319

20.8926

6.1150

0.0633

1.6534

0.0660

1.7194

0.4509

0.0631

0.5140

6,920.812
0

6,920.812
0

0.6278

6,936.507
8

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.5954

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

8.5954

CH4

N2O

CO2e

lb/day

0.0000

8.5954

3.0451

3.0451

3.0451

11.6405

4.5286

4.5286

0.0000

4.5286

0.0000

0.0000

2.8015

2.8015

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

7.3301

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.3 Mass Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.6142

20.8170

5.3670

0.0610

1.4069

0.0643

1.4712

0.3856

0.0615

0.4471

6,691.447
7

6,691.447
7

0.6212

6,706.978
8

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1177

0.0757

0.7480

2.3000e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

229.3643

229.3643

6.5900e003

229.5290

Total

0.7319

20.8926

6.1150

0.0633

1.6534

0.0660

1.7194

0.4509

0.0631

0.5140

6,920.812
0

6,920.812
0

0.6278

6,936.507
8

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Fine Grading - 2021
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

18.8592

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

18.8592

CH4

N2O

CO2e

lb/day

0.0000

18.8592

3.0451

3.0451

3.0451

21.9043

10.0163

10.0163

0.0000

10.0163

0.0000

0.0000

2.8015

2.8015

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

12.8178

7,437.320
6

7,437.320
6

2.4054

7,497.455
1
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3.4 Fine Grading - 2021
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0154

0.5219

0.1346

1.5300e003

0.0353

1.6100e003

0.0369

9.6700e003

1.5400e003

0.0112

167.7673

167.7673

0.0156

168.1566

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1177

0.0757

0.7480

2.3000e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

229.3643

229.3643

6.5900e003

229.5290

Total

0.1331

0.5976

0.8825

3.8300e003

0.2817

3.3100e003

0.2850

0.0750

3.1100e003

0.0782

397.1315

397.1315

0.0222

397.6857

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.4866

Off-Road

6.1820

67.3558

38.2370

0.0768

Total

6.1820

67.3558

38.2370

0.0768

8.4866

CH4

N2O

CO2e

lb/day

0.0000

8.4866

3.0451

3.0451

3.0451

11.5317

4.5073

4.5073

0.0000

4.5073

0.0000

0.0000

2.8015

2.8015

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

2.8015

7.3088

0.0000

7,437.320
6

7,437.320
6

2.4054

7,497.455
1

CalEEMod Version: CalEEMod.2016.3.2

Page 14 of 23

Date: 1/27/2020 9:39 PM

Port of San Diego Mitigation Bank - San Diego Air Basin, Winter

3.4 Fine Grading - 2021
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0154

0.5219

0.1346

1.5300e003

0.0353

1.6100e003

0.0369

9.6700e003

1.5400e003

0.0112

167.7673

167.7673

0.0156

168.1566

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1177

0.0757

0.7480

2.3000e003

0.2464

1.7000e003

0.2482

0.0654

1.5700e003

0.0669

229.3643

229.3643

6.5900e003

229.5290

Total

0.1331

0.5976

0.8825

3.8300e003

0.2817

3.3100e003

0.2850

0.0750

3.1100e003

0.0782

397.1315

397.1315

0.0222

397.6857

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.5 Landscaping - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

12.8842

Off-Road

2.4085

24.4925

18.1502

0.0336

Total

2.4085

24.4925

18.1502

0.0336

12.8842

CH4

N2O

CO2e

lb/day

0.0000

12.8842

1.1868

1.1868

1.1868

14.0710

6.7112

6.7112

0.0000

6.7112

0.0000

0.0000

1.0919

1.0919

3,256.579
2

3,256.579
2

1.0532

3,282.910
3

1.0919

7.8030

3,256.579
2

3,256.579
2

1.0532

3,282.910
3
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3.5 Landscaping - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

Total

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

5.7979

Off-Road

2.4085

24.4925

18.1502

0.0336

Total

2.4085

24.4925

18.1502

0.0336

5.7979

CH4

N2O

CO2e

lb/day

0.0000

5.7979

1.1868

1.1868

1.1868

6.9847

3.0200

3.0200

0.0000

3.0200

0.0000

0.0000

1.0919

1.0919

0.0000

3,256.579
2

3,256.579
2

1.0532

3,282.910
2

1.0919

4.1119

0.0000

3,256.579
2

3,256.579
2

1.0532

3,282.910
2
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3.5 Landscaping - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

Total

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.6 Breech Excavation - 2022
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

4,308.172
0

4,308.172
0

1.3934

4,343.005
7

Total

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

4,308.172
0

4,308.172
0

1.3934

4,343.005
7
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3.6 Breech Excavation - 2022
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

Total

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

0.0000

4,308.172
0

4,308.172
0

1.3934

4,343.005
7

Total

3.7533

38.7286

20.8383

0.0445

1.8413

1.8413

1.6940

1.6940

0.0000

4,308.172
0

4,308.172
0

1.3934

4,343.005
7
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3.6 Breech Excavation - 2022
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

Total

0.0558

0.0345

0.3470

1.1100e003

0.1232

8.3000e004

0.1241

0.0327

7.7000e004

0.0335

110.4788

110.4788

3.0200e003

110.5543

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

Other Non-Asphalt Surfaces

0.00

0.00

0.00

Total

0.00

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Other Non-Asphalt Surfaces

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

0.00

0.00

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

0.00

0

0

0

4.4 Fleet Mix
Land Use
Other Non-Asphalt Surfaces

5.0 Energy Detail
Historical Energy Use: N

LDA
0.598645

LDT1
0.040929

LDT2
0.181073

MDV
0.106149

LHD1
0.015683

LHD2
0.005479

MHD
0.016317

HHD
0.023976

OBUS
0.001926

UBUS
0.001932

MCY
0.006016

SBUS
0.000753

MH
0.001122
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5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Fugitive
PM10

Exhaust
PM10

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

PM10
Total

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Other NonAsphalt Surfaces

0

Total

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

PM10
Total

Fugitive
PM2.5

CH4

N2O

CO2e

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Mitigated

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Unmitigated

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.7882

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.4658

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e004

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Total

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.7882

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.4658

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e004

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

Total

2.2549

9.0000e005

9.7100e003

0.0000

3.0000e005

3.0000e005

3.0000e005

3.0000e005

0.0208

0.0208

5.0000e005

0.0222

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type

Fuel Type

10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number
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Port of San Diego - Program Analysis
San Diego Air Basin, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Strip Mall

105.00

1000sqft

11.70

105,000.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2024

N2O Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data
Project Characteristics Land Use - Strip Mall used to represent the specialty retail/strip commercial land use from the traffic study
Construction Phase - Architectural Coating would overlap with construction and paving
Vehicle Trips - trip rate modified to match traffic analysis
Construction Off-road Equipment Mitigation -

0.006
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Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

20.00

90.00

tblLandUse

LotAcreage

2.41

11.70

tblVehicleTrips

ST_TR

42.04

40.00

tblVehicleTrips

WD_TR

44.32

40.00

2.0 Emissions Summary
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2.1 Overall Construction
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2023

0.2360

2.2313

2.2581

4.5300e003

0.2621

0.0980

0.3601

0.1149

0.0917

0.2066

0.0000

397.8482

397.8482

0.0906

0.0000

400.1123

2024

1.3165

0.8903

1.0990

2.0800e003

0.0230

0.0383

0.0613

6.2400e003

0.0361

0.0423

0.0000

182.2612

182.2612

0.0363

0.0000

183.1690

Maximum

1.3165

2.2313

2.2581

4.5300e003

0.2621

0.0980

0.3601

0.1149

0.0917

0.2066

0.0000

397.8482

397.8482

0.0906

0.0000

400.1123

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

2023

0.2360

2.2313

2.2581

4.5300e003

0.1409

0.0980

0.2389

0.0580

0.0917

0.1496

0.0000

397.8478

397.8478

0.0906

0.0000

400.1119

2024

1.3165

0.8903

1.0990

2.0800e003

0.0230

0.0383

0.0613

6.2400e003

0.0361

0.0423

0.0000

182.2611

182.2611

0.0363

0.0000

183.1689

Maximum

1.3165

2.2313

2.2581

4.5300e003

0.1409

0.0980

0.2389

0.0580

0.0917

0.1496

0.0000

397.8478

397.8478

0.0906

0.0000

400.1119

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N20

CO2e

0.00

0.00

0.00

0.00

42.52

0.00

28.77

47.02

0.00

22.89

0.00

0.00

0.00

0.00

Percent
Reduction

NBio-CO2 Total CO2

0.00

0.00
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Quarter

Start Date

End Date

Maximum Unmitigated ROG + NOX (tons/quarter)

Maximum Mitigated ROG + NOX (tons/quarter)

1

1-2-2023

4-1-2023

0.7094

0.7094

2

4-2-2023

7-1-2023

0.5672

0.5672

3

7-2-2023

10-1-2023

0.5734

0.5734

4

10-2-2023

1-1-2024

0.5736

0.5736

5

1-2-2024

4-1-2024

1.1125

1.1125

6

4-2-2024

7-1-2024

1.0335

1.0335

7

7-2-2024

9-30-2024

0.0151

0.0151

Highest

1.1125

1.1125

2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

Energy

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

443.4905

443.4905

0.0176

3.8200e003

445.0681

Mobile

0.7796

2.9890

7.5933

0.0250

0.0203

2.2871

0.0189

0.6258

0.0000

2,315.613
9

2,315.613
9

0.1257

0.0000

2,318.757
0

Waste

0.0000

0.0000

0.0000

0.0000

22.3798

0.0000

22.3798

1.3226

0.0000

55.4449

Water

0.0000

0.0000

0.0000

0.0000

2.4675

50.4047

52.8721

0.2555

6.4000e003

61.1671

0.0212

2.2880

0.0198

0.6267

24.8472

2,809.511
0

2,834.358
2

1.7214

0.0102

2,880.439
0

Total

1.3127

3.0005

7.6039

0.0251

2.2668

2.2668

0.6069

0.6069
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2.2 Overall Operational
Mitigated Operational

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

Energy

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

443.4905

443.4905

0.0176

3.8200e003

445.0681

Mobile

0.7796

2.9890

7.5933

0.0250

0.0203

2.2871

0.0189

0.6258

0.0000

2,315.613
9

2,315.613
9

0.1257

0.0000

2,318.757
0

Waste

0.0000

0.0000

0.0000

0.0000

22.3798

0.0000

22.3798

1.3226

0.0000

55.4449

Water

0.0000

0.0000

0.0000

0.0000

2.4675

50.4047

52.8721

0.2555

6.4000e003

61.1671

0.0212

2.2880

0.0198

0.6267

24.8472

2,809.511
0

2,834.358
2

1.7214

0.0102

2,880.439
0

Total

Percent
Reduction

1.3127

3.0005

7.6039

2.2668

0.0251

2.2668

0.6069

0.6069

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00
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Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Site Preparation

Site Preparation

1/30/2023

2/10/2023

5

10

2

Grading

Grading

2/13/2023

3/24/2023

5

30

3

Building Construction

Building Construction

3/27/2023

5/17/2024

5

300

4

Paving

Paving

6/10/2024

7/5/2024

5

20

5

Architectural Coating

Architectural Coating

2/5/2024

6/7/2024

5

90

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 75
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 157,500; Non-Residential Outdoor: 52,500; Striped Parking Area: 0
(Architectural Coating ±sqft)
OffRoad Equipment
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Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Rubber Tired Dozers

3

8.00

247

0.40

Site Preparation

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Grading

Excavators

2

8.00

158

0.38

Grading

Graders

1

8.00

187

0.41

Grading

Rubber Tired Dozers

1

8.00

247

0.40

Grading

Scrapers

2

8.00

367

0.48

Grading

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Building Construction

Cranes

1

7.00

231

0.29

Building Construction

Forklifts

3

8.00

89

0.20

Building Construction

Generator Sets

1

8.00

84

0.74

Building Construction

Tractors/Loaders/Backhoes

3

7.00

97

0.37

Building Construction

Welders

1

8.00

46

0.45

Paving

Pavers

2

8.00

130

0.42

Paving

Paving Equipment

2

8.00

132

0.36

Paving

Rollers

2

8.00

80

0.38

Architectural Coating

Air Compressors

1

6.00

78

0.48

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Trips and VMT
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Site Preparation

7

18.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Grading

8

20.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Building Construction

9

34.00

17.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Paving

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Architectural Coating

1

7.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT
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3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Site Preparation - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0903

Off-Road

0.0133

0.1376

0.0912

1.9000e004

Total

0.0133

0.1376

0.0912

1.9000e004

0.0903

CH4

N2O

CO2e

MT/yr

0.0000

0.0903

6.3300e003

6.3300e003

6.3300e003

0.0967

0.0497

0.0497

0.0000

0.0497

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

5.8200e003

5.8200e003

0.0000

16.7254

16.7254

5.4100e003

0.0000

16.8606

5.8200e003

0.0555

0.0000

16.7254

16.7254

5.4100e003

0.0000

16.8606
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.2 Site Preparation - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.8000e004

1.9000e004

1.9400e003

1.0000e005

7.2000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.5842

0.5842

2.0000e005

0.0000

0.5845

Total

2.8000e004

1.9000e004

1.9400e003

1.0000e005

7.2000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.5842

0.5842

2.0000e005

0.0000

0.5845

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0407

Off-Road

0.0133

0.1376

0.0912

1.9000e004

Total

0.0133

0.1376

0.0912

1.9000e004

0.0407

MT/yr

0.0000

0.0407

6.3300e003

6.3300e003

6.3300e003

0.0470

0.0223

0.0223

0.0000

0.0223

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

5.8200e003

5.8200e003

0.0000

16.7253

16.7253

5.4100e003

0.0000

16.8606

5.8200e003

0.0282

0.0000

16.7253

16.7253

5.4100e003

0.0000

16.8606
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.2 Site Preparation - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.8000e004

1.9000e004

1.9400e003

1.0000e005

7.2000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.5842

0.5842

2.0000e005

0.0000

0.5845

Total

2.8000e004

1.9000e004

1.9400e003

1.0000e005

7.2000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.5842

0.5842

2.0000e005

0.0000

0.5845

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

3.3 Grading - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.1301

Off-Road

0.0498

0.5177

0.4208

9.3000e004

Total

0.0498

0.5177

0.4208

9.3000e004

0.1301

MT/yr

0.0000

0.1301

0.0214

0.0214

0.0214

0.1515

0.0540

0.0540

0.0000

0.0540

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0197

0.0197

0.0000

81.8028

81.8028

0.0265

0.0000

82.4642

0.0197

0.0736

0.0000

81.8028

81.8028

0.0265

0.0000

82.4642
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.3 Grading - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.4000e004

6.2000e004

6.4500e003

2.0000e005

2.4100e003

2.0000e005

2.4200e003

6.4000e004

2.0000e005

6.5000e004

0.0000

1.9472

1.9472

5.0000e005

0.0000

1.9485

Total

9.4000e004

6.2000e004

6.4500e003

2.0000e005

2.4100e003

2.0000e005

2.4200e003

6.4000e004

2.0000e005

6.5000e004

0.0000

1.9472

1.9472

5.0000e005

0.0000

1.9485

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0586

Off-Road

0.0498

0.5177

0.4208

9.3000e004

Total

0.0498

0.5177

0.4208

9.3000e004

0.0586

MT/yr

0.0000

0.0586

0.0214

0.0214

0.0214

0.0799

0.0243

0.0243

0.0000

0.0243

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0197

0.0197

0.0000

81.8027

81.8027

0.0265

0.0000

82.4641

0.0197

0.0439

0.0000

81.8027

81.8027

0.0265

0.0000

82.4641
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.3 Grading - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.4000e004

6.2000e004

6.4500e003

2.0000e005

2.4100e003

2.0000e005

2.4200e003

6.4000e004

2.0000e005

6.5000e004

0.0000

1.9472

1.9472

5.0000e005

0.0000

1.9485

Total

9.4000e004

6.2000e004

6.4500e003

2.0000e005

2.4100e003

2.0000e005

2.4200e003

6.4000e004

2.0000e005

6.5000e004

0.0000

1.9472

1.9472

5.0000e005

0.0000

1.9485

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

3.4 Building Construction - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.1573

1.4385

1.6244

2.6900e003

0.0700

0.0700

0.0658

0.0658

0.0000

231.8048

231.8048

0.0551

0.0000

233.1833

Total

0.1573

1.4385

1.6244

2.6900e003

0.0700

0.0700

0.0658

0.0658

0.0000

231.8048

231.8048

0.0551

0.0000

233.1833
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.4 Building Construction - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

3.7700e003

0.1296

0.0402

4.4000e004

0.0113

1.6000e004

0.0114

3.2600e003

1.5000e004

3.4100e003

0.0000

42.9157

42.9157

2.9200e003

0.0000

42.9886

Worker

0.0106

7.0200e003

0.0731

2.4000e004

0.0273

1.9000e004

0.0275

7.2500e003

1.7000e004

7.4200e003

0.0000

22.0682

22.0682

5.7000e004

0.0000

22.0825

Total

0.0144

0.1366

0.1133

6.8000e004

0.0386

3.5000e004

0.0389

0.0105

3.2000e004

0.0108

0.0000

64.9839

64.9839

3.4900e003

0.0000

65.0711

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.1573

1.4385

1.6244

2.6900e003

0.0700

0.0700

0.0658

0.0658

0.0000

231.8045

231.8045

0.0551

0.0000

233.1830

Total

0.1573

1.4385

1.6244

2.6900e003

0.0700

0.0700

0.0658

0.0658

0.0000

231.8045

231.8045

0.0551

0.0000

233.1830
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.4 Building Construction - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

3.7700e003

0.1296

0.0402

4.4000e004

0.0113

1.6000e004

0.0114

3.2600e003

1.5000e004

3.4100e003

0.0000

42.9157

42.9157

2.9200e003

0.0000

42.9886

Worker

0.0106

7.0200e003

0.0731

2.4000e004

0.0273

1.9000e004

0.0275

7.2500e003

1.7000e004

7.4200e003

0.0000

22.0682

22.0682

5.7000e004

0.0000

22.0825

Total

0.0144

0.1366

0.1133

6.8000e004

0.0386

3.5000e004

0.0389

0.0105

3.2000e004

0.0108

0.0000

64.9839

64.9839

3.4900e003

0.0000

65.0711

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

3.4 Building Construction - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.0736

0.6722

0.8083

1.3500e003

0.0307

0.0307

0.0288

0.0288

0.0000

115.9246

115.9246

0.0274

0.0000

116.6099

Total

0.0736

0.6722

0.8083

1.3500e003

0.0307

0.0307

0.0288

0.0288

0.0000

115.9246

115.9246

0.0274

0.0000

116.6099
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.4 Building Construction - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

1.8200e003

0.0639

0.0195

2.2000e004

5.6400e003

8.0000e005

5.7200e003

1.6300e003

7.0000e005

1.7000e003

0.0000

21.3215

21.3215

1.4400e003

0.0000

21.3575

Worker

5.0400e003

3.2200e003

0.0342

1.2000e004

0.0136

9.0000e005

0.0137

3.6200e003

8.0000e005

3.7100e003

0.0000

10.5997

10.5997

2.6000e004

0.0000

10.6063

Total

6.8600e003

0.0671

0.0536

3.4000e004

0.0193

1.7000e004

0.0194

5.2500e003

1.5000e004

5.4100e003

0.0000

31.9212

31.9212

1.7000e003

0.0000

31.9638

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.0736

0.6722

0.8083

1.3500e003

0.0307

0.0307

0.0288

0.0288

0.0000

115.9244

115.9244

0.0274

0.0000

116.6097

Total

0.0736

0.6722

0.8083

1.3500e003

0.0307

0.0307

0.0288

0.0288

0.0000

115.9244

115.9244

0.0274

0.0000

116.6097
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.4 Building Construction - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

1.8200e003

0.0639

0.0195

2.2000e004

5.6400e003

8.0000e005

5.7200e003

1.6300e003

7.0000e005

1.7000e003

0.0000

21.3215

21.3215

1.4400e003

0.0000

21.3575

Worker

5.0400e003

3.2200e003

0.0342

1.2000e004

0.0136

9.0000e005

0.0137

3.6200e003

8.0000e005

3.7100e003

0.0000

10.5997

10.5997

2.6000e004

0.0000

10.6063

Total

6.8600e003

0.0671

0.0536

3.4000e004

0.0193

1.7000e004

0.0194

5.2500e003

1.5000e004

5.4100e003

0.0000

31.9212

31.9212

1.7000e003

0.0000

31.9638

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

3.5 Paving - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Off-Road

9.8800e003

Paving

0.0000

Total

9.8800e003

0.0953

0.0953

0.1463

0.1463

2.3000e004

2.3000e004

MT/yr

4.6900e003

4.6900e003

4.3100e003

4.3100e003

0.0000

20.0265

20.0265

6.4800e003

0.0000

20.1885

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.6900e003

4.6900e003

4.3100e003

4.3100e003

0.0000

20.0265

20.0265

6.4800e003

0.0000

20.1885
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Port of San Diego - Program Analysis - San Diego Air Basin, Annual

3.5 Paving - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

4.4000e004

2.8000e004

3.0100e003

1.0000e005

1.2000e003

1.0000e005

1.2100e003

3.2000e004

1.0000e005

3.3000e004

0.0000

0.9353

0.9353

2.0000e005

0.0000

0.9359

Total

4.4000e004

2.8000e004

3.0100e003

1.0000e005

1.2000e003

1.0000e005

1.2100e003

3.2000e004

1.0000e005

3.3000e004

0.0000

0.9353

0.9353

2.0000e005

0.0000

0.9359

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Off-Road

9.8800e003

Paving

0.0000

Total

9.8800e003

0.0953

0.0953

0.1463

0.1463

2.3000e004

2.3000e004

MT/yr

4.6900e003

4.6900e003

4.3100e003

4.3100e003

0.0000

20.0265

20.0265

6.4800e003

0.0000

20.1884

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.6900e003

4.6900e003

4.3100e003

4.3100e003

0.0000

20.0265

20.0265

6.4800e003

0.0000

20.1884
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3.5 Paving - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

4.4000e004

2.8000e004

3.0100e003

1.0000e005

1.2000e003

1.0000e005

1.2100e003

3.2000e004

1.0000e005

3.3000e004

0.0000

0.9353

0.9353

2.0000e005

0.0000

0.9359

Total

4.4000e004

2.8000e004

3.0100e003

1.0000e005

1.2000e003

1.0000e005

1.2100e003

3.2000e004

1.0000e005

3.3000e004

0.0000

0.9353

0.9353

2.0000e005

0.0000

0.9359

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

3.6 Architectural Coating - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

NBio- CO2 Total CO2

tons/yr

Archit. Coating

1.2167

Off-Road

8.1300e003

0.0549

0.0815

Total

1.2248

0.0549

0.0815

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.3000e004

2.7400e003

2.7400e003

2.7400e003

2.7400e003

0.0000

11.4896

11.4896

6.5000e004

0.0000

11.5058

1.3000e004

2.7400e003

2.7400e003

2.7400e003

2.7400e003

0.0000

11.4896

11.4896

6.5000e004

0.0000

11.5058
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3.6 Architectural Coating - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.3000e004

6.0000e004

6.3300e003

2.0000e005

2.5300e003

2.0000e005

2.5400e003

6.7000e004

2.0000e005

6.9000e004

0.0000

1.9641

1.9641

5.0000e005

0.0000

1.9653

Total

9.3000e004

6.0000e004

6.3300e003

2.0000e005

2.5300e003

2.0000e005

2.5400e003

6.7000e004

2.0000e005

6.9000e004

0.0000

1.9641

1.9641

5.0000e005

0.0000

1.9653

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Archit. Coating

1.2167

Off-Road

8.1300e003

0.0549

0.0815

Total

1.2248

0.0549

0.0815

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.3000e004

2.7400e003

2.7400e003

2.7400e003

2.7400e003

0.0000

11.4896

11.4896

6.5000e004

0.0000

11.5058

1.3000e004

2.7400e003

2.7400e003

2.7400e003

2.7400e003

0.0000

11.4896

11.4896

6.5000e004

0.0000

11.5058
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3.6 Architectural Coating - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.3000e004

6.0000e004

6.3300e003

2.0000e005

2.5300e003

2.0000e005

2.5400e003

6.7000e004

2.0000e005

6.9000e004

0.0000

1.9641

1.9641

5.0000e005

0.0000

1.9653

Total

9.3000e004

6.0000e004

6.3300e003

2.0000e005

2.5300e003

2.0000e005

2.5400e003

6.7000e004

2.0000e005

6.9000e004

0.0000

1.9641

1.9641

5.0000e005

0.0000

1.9653

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.7796

2.9890

7.5933

0.0250

2.2668

0.0203

2.2871

0.6069

0.0189

0.6258

0.0000

2,315.613
9

2,315.613
9

0.1257

0.0000

2,318.757
0

Unmitigated

0.7796

2.9890

7.5933

0.0250

2.2668

0.0203

2.2871

0.6069

0.0189

0.6258

0.0000

2,315.613
9

2,315.613
9

0.1257

0.0000

2,318.757
0

4.2 Trip Summary Information
Average Daily Trip Rate
Sunday

Unmitigated

Mitigated

Annual VMT

Annual VMT

Land Use

Weekday

Saturday

Strip Mall

4,200.00

4,200.00

2145.15

6,016,062

6,016,062

Total

4,200.00

4,200.00

2,145.15

6,016,062

6,016,062

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Strip Mall

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

16.60

64.40

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

19.00

45

40

15

4.4 Fleet Mix
Land Use
Strip Mall

5.0 Energy Detail
Historical Energy Use: N

LDA
0.606234

LDT1
0.039465

LDT2
0.179154

MDV
0.102641

LHD1
0.014368

LHD2
0.005395

MHD
0.016820

HHD
0.024508

OBUS
0.001929

UBUS
0.001857

MCY
0.005869

SBUS
0.000761

MH
0.000998
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5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Electricity
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

430.9954

430.9954

0.0174

3.5900e003

432.4987

Electricity
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

430.9954

430.9954

0.0174

3.5900e003

432.4987

NaturalGas
Mitigated

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694

NaturalGas
Unmitigated

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694

Fugitive
PM10

Exhaust
PM10

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

234150

Total

ROG

NOx

CO

SO2

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

234150

Total

ROG

NOx

CO

SO2

kWh/yr

Strip Mall

1.3188e
+006

Total

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

CH4

N2O

CO2e

MT/yr

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694

1.2600e003

0.0115

9.6400e003

7.0000e005

8.7000e004

8.7000e004

8.7000e004

8.7000e004

0.0000

12.4951

12.4951

2.4000e004

2.3000e004

12.5694

Unmitigated

Land Use

Exhaust
PM10

tons/yr

5.3 Energy by Land Use - Electricity

Electricity
Use

Fugitive
PM10

Total CO2

CH4

N2O

CO2e

MT/yr

430.9954

0.0174

3.5900e003

432.4987

430.9954

0.0174

3.5900e003

432.4987
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5.3 Energy by Land Use - Electricity
Mitigated

Electricity
Use
Land Use

kWh/yr

Strip Mall

1.3188e
+006

Total

Total CO2

CH4

N2O

CO2e

MT/yr

430.9954

0.0174

3.5900e003

432.4987

430.9954

0.0174

3.5900e003

432.4987

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

Unmitigated

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Architectural
Coating

0.1217

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.4101

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e005

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

Total

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Architectural
Coating

0.1217

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.4101

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.0000e005

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

Total

0.5318

1.0000e005

9.6000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

1.8800e003

1.8800e003

0.0000

0.0000

2.0000e003

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

Total CO2

CH4

Category

N2O

CO2e

MT/yr

Mitigated

52.8721

0.2555

6.4000e003

61.1671

Unmitigated

52.8721

0.2555

6.4000e003

61.1671

CH4

N2O

CO2e

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use
Land Use

Mgal

Strip Mall

7.77761 /
4.76693

Total

Total CO2

MT/yr

52.8721

0.2555

6.4000e003

61.1671

52.8721

0.2555

6.4000e003

61.1671

Date: 6/22/2020 8:52 AM
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7.2 Water by Land Use
Mitigated

Indoor/Out
door Use
Land Use

Mgal

Strip Mall

7.77761 /
4.76693

Total

Total CO2

CH4

N2O

CO2e

MT/yr

52.8721

0.2555

6.4000e003

61.1671

52.8721

0.2555

6.4000e003

61.1671

8.0 Waste Detail
8.1 Mitigation Measures Waste

Category/Year

Total CO2

CH4

N2O

CO2e

MT/yr

Mitigated

22.3798

1.3226

0.0000

55.4449

Unmitigated

22.3798

1.3226

0.0000

55.4449

Date: 6/22/2020 8:52 AM
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8.2 Waste by Land Use
Unmitigated

Waste
Disposed
Land Use

tons

Strip Mall

110.25

Total CO2

CH4

N2O

CO2e

MT/yr

22.3798

1.3226

0.0000

55.4449

22.3798

1.3226

0.0000

55.4449

Total CO2

CH4

N2O

CO2e

Total

Mitigated

Waste
Disposed
Land Use

tons

Strip Mall

110.25

Total

MT/yr

22.3798

1.3226

0.0000

55.4449

22.3798

1.3226

0.0000

55.4449

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type
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10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number

Fuel Type

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 24

Date: 6/22/2020 8:56 AM

Port of San Diego - Program Analysis - San Diego Air Basin, Summer

Port of San Diego - Program Analysis
San Diego Air Basin, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Strip Mall

105.00

1000sqft

11.70

105,000.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2024

N2O Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data
Project Characteristics Land Use - Strip Mall used to represent the specialty retail/strip commercial land use from the traffic study
Construction Phase - Architectural Coating would overlap with construction and paving
Vehicle Trips - trip rate modified to match traffic analysis
Construction Off-road Equipment Mitigation -

0.006
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Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

20.00

90.00

tblLandUse

LotAcreage

2.41

11.70

tblVehicleTrips

ST_TR

42.04

40.00

tblVehicleTrips

WD_TR

44.32

40.00

2.0 Emissions Summary
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2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2023

3.3837

34.5530

28.5094

0.0636

18.2141

1.4256

19.4811

9.9699

1.3115

11.1355

0.0000

6,162.3911 6,162.3911

1.9481

0.0000

6,211.094
5

2024

28.8460

16.0029

19.2260

0.0373

0.4519

0.6779

1.1298

0.1225

0.6413

0.7637

0.0000

3,609.493
2

3,609.493
2

0.7167

0.0000

3,625.958
1

Maximum

28.8460

34.5530

28.5094

0.0636

18.2141

1.4256

19.4811

9.9699

1.3115

11.1355

0.0000

6,162.391
1

6,162.391
1

1.9481

0.0000

6,211.094
5

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

2023

3.3837

34.5530

28.5094

0.0636

8.2777

1.4256

9.5447

4.5080

1.3115

5.6737

0.0000

6,162.391 6,162.3911
1

1.9481

0.0000

6,211.0945

2024

28.8460

16.0029

19.2260

0.0373

0.4519

0.6779

1.1298

0.1225

0.6413

0.7637

0.0000

3,609.493
2

3,609.493
2

0.7167

0.0000

3,625.958
1

Maximum

28.8460

34.5530

28.5094

0.0636

8.2777

1.4256

9.5447

4.5080

1.3115

5.6737

0.0000

6,162.391
1

6,162.391
1

1.9481

0.0000

6,211.094
5

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

53.23

0.00

48.21

54.12

0.00

45.90

0.00

NBio-CO2 Total CO2

0.00

0.00
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2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Energy

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

Mobile

4.9196

17.3021

45.0176

0.1543

13.7127

0.1198

13.8325

3.6644

0.1114

3.7758

15,735.07
01

15,735.07
01

0.8155

Total

7.8412

17.3651

45.0812

0.1546

13.7127

0.1246

13.8373

3.6644

0.1162

3.7806

15,810.56
44

15,810.56
44

0.8170

1.3800e003

15,831.40
28

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

1.3800e003

75.9199

15,755.45
84

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

Energy

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

Mobile

4.9196

17.3021

45.0176

0.1543

13.7127

0.1198

13.8325

3.6644

0.1114

3.7758

15,735.07
01

15,735.07
01

0.8155

Total

7.8412

17.3651

45.0812

0.1546

13.7127

0.1246

13.8373

3.6644

0.1162

3.7806

15,810.56
44

15,810.56
44

0.8170

0.0245

1.3800e003

75.9199

15,755.45
84
1.3800e003

15,831.40
28
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Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Site Preparation

Site Preparation

1/30/2023

2/10/2023

5

10

2

Grading

Grading

2/13/2023

3/24/2023

5

30

3

Building Construction

Building Construction

3/27/2023

5/17/2024

5

300

4

Paving

Paving

6/10/2024

7/5/2024

5

20

5

Architectural Coating

Architectural Coating

2/5/2024

6/7/2024

5

90

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 75
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 157,500; Non-Residential Outdoor: 52,500; Striped Parking Area: 0
(Architectural Coating ±sqft)
OffRoad Equipment

CalEEMod Version: CalEEMod.2016.3.2
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Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Rubber Tired Dozers

3

8.00

247

0.40

Site Preparation

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Grading

Excavators

2

8.00

158

0.38

Grading

Graders

1

8.00

187

0.41

Grading

Rubber Tired Dozers

1

8.00

247

0.40

Grading

Scrapers

2

8.00

367

0.48

Grading

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Building Construction

Cranes

1

7.00

231

0.29

Building Construction

Forklifts

3

8.00

89

0.20

Building Construction

Generator Sets

1

8.00

84

0.74

Building Construction

Tractors/Loaders/Backhoes

3

7.00

97

0.37

Building Construction

Welders

1

8.00

46

0.45

Paving

Pavers

2

8.00

130

0.42

Paving

Paving Equipment

2

8.00

132

0.36

Paving

Rollers

2

8.00

80

0.38

Architectural Coating

Air Compressors

1

6.00

78

0.48

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Trips and VMT
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Site Preparation

7

18.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Grading

8

20.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Building Construction

9

34.00

17.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Paving

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Architectural Coating

1

7.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT
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3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Site Preparation - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

18.0663

Off-Road

2.6595

27.5242

18.2443

0.0381

Total

2.6595

27.5242

18.2443

0.0381

18.0663

CH4

N2O

CO2e

lb/day

0.0000

18.0663

1.2660

1.2660

1.2660

19.3323

9.9307

9.9307

0.0000

9.9307

0.0000

0.0000

1.1647

1.1647

3,687.308
1

3,687.308
1

1.1926

3,717.121
9

1.1647

11.0954

3,687.308
1

3,687.308
1

1.1926

3,717.121
9
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3.2 Site Preparation - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0557

0.0337

0.4124

1.3600e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

135.8221

135.8221

3.5100e003

135.9099

Total

0.0557

0.0337

0.4124

1.3600e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

135.8221

135.8221

3.5100e003

135.9099

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.1298

Off-Road

2.6595

27.5242

18.2443

0.0381

Total

2.6595

27.5242

18.2443

0.0381

8.1298

CH4

N2O

CO2e

lb/day

0.0000

8.1298

1.2660

1.2660

1.2660

9.3958

4.4688

4.4688

0.0000

4.4688

0.0000

0.0000

1.1647

1.1647

0.0000

3,687.308
1

3,687.308
1

1.1926

3,717.121
9

1.1647

5.6336

0.0000

3,687.308
1

3,687.308
1

1.1926

3,717.121
9
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3.2 Site Preparation - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0557

0.0337

0.4124

1.3600e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

135.8221

135.8221

3.5100e003

135.9099

Total

0.0557

0.0337

0.4124

1.3600e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

135.8221

135.8221

3.5100e003

135.9099

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.3 Grading - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.6733

Off-Road

3.3217

34.5156

28.0512

0.0621

Total

3.3217

34.5156

28.0512

0.0621

8.6733

CH4

N2O

CO2e

lb/day

0.0000

8.6733

1.4245

1.4245

1.4245

10.0978

3.5965

3.5965

0.0000

3.5965

0.0000

1.3105

1.3105

6,011.4777 6,011.4777

1.9442

6,060.083
6

1.3105

4.9070

6,011.477
7

1.9442

6,060.083
6

6,011.477
7

0.0000
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3.3 Grading - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0619

0.0374

0.4582

1.5100e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

150.9134

150.9134

3.9000e003

151.0109

Total

0.0619

0.0374

0.4582

1.5100e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

150.9134

150.9134

3.9000e003

151.0109

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

3.9030

Off-Road

3.3217

34.5156

28.0512

0.0621

Total

3.3217

34.5156

28.0512

0.0621

3.9030

CH4

N2O

CO2e

lb/day

0.0000

3.9030

1.4245

1.4245

1.4245

5.3275

1.6184

1.6184

0.0000

1.6184

0.0000

1.3105

1.3105

0.0000

6,011.4777 6,011.4777

1.9442

6,060.083
6

1.3105

2.9290

0.0000

6,011.477
7

1.9442

6,060.083
6

6,011.477
7

0.0000
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3.3 Grading - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0619

0.0374

0.4582

1.5100e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

150.9134

150.9134

3.9000e003

151.0109

Total

0.0619

0.0374

0.4582

1.5100e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

150.9134

150.9134

3.9000e003

151.0109

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Building Construction - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

2,555.209
9

2,555.209
9

0.6079

2,570.406
1

Total

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

2,555.209
9

2,555.209
9

0.6079

2,570.406
1
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3.4 Building Construction - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0369

1.2879

0.3827

4.4300e003

0.1151

1.5200e003

0.1166

0.0331

1.4500e003

0.0346

478.2390

478.2390

0.0314

479.0242

Worker

0.1053

0.0636

0.7790

2.5700e003

0.2793

1.8500e003

0.2812

0.0741

1.7000e003

0.0758

256.5528

256.5528

6.6300e003

256.7186

Total

0.1421

1.3515

1.1617

7.0000e003

0.3944

3.3700e003

0.3978

0.1072

3.1500e003

0.1104

734.7918

734.7918

0.0380

735.7428

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

0.0000

2,555.209
9

2,555.209
9

0.6079

2,570.406
1

Total

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

0.0000

2,555.209
9

2,555.209
9

0.6079

2,570.406
1
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Port of San Diego - Program Analysis - San Diego Air Basin, Summer

3.4 Building Construction - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0369

1.2879

0.3827

4.4300e003

0.1151

1.5200e003

0.1166

0.0331

1.4500e003

0.0346

478.2390

478.2390

0.0314

479.0242

Worker

0.1053

0.0636

0.7790

2.5700e003

0.2793

1.8500e003

0.2812

0.0741

1.7000e003

0.0758

256.5528

256.5528

6.6300e003

256.7186

Total

0.1421

1.3515

1.1617

7.0000e003

0.3944

3.3700e003

0.3978

0.1072

3.1500e003

0.1104

734.7918

734.7918

0.0380

735.7428

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Building Construction - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

2,555.698
9

2,555.698
9

0.6044

2,570.807
7

Total

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

2,555.698
9

2,555.698
9

0.6044

2,570.807
7
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3.4 Building Construction - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0356

1.2700

0.3708

4.3900e003

0.1151

1.4800e003

0.1166

0.0331

1.4200e003

0.0345

475.1630

475.1630

0.0311

475.9392

Worker

0.1000

0.0584

0.7283

2.4700e003

0.2793

1.8200e003

0.2811

0.0741

1.6700e003

0.0758

246.4446

246.4446

6.1000e003

246.5970

Total

0.1356

1.3283

1.0991

6.8600e003

0.3944

3.3000e003

0.3977

0.1072

3.0900e003

0.1103

721.6076

721.6076

0.0372

722.5362

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

0.0000

2,555.698
9

2,555.698
9

0.6044

2,570.807
7

Total

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

0.0000

2,555.698
9

2,555.698
9

0.6044

2,570.807
7
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3.4 Building Construction - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0356

1.2700

0.3708

4.3900e003

0.1151

1.4800e003

0.1166

0.0331

1.4200e003

0.0345

475.1630

475.1630

0.0311

475.9392

Worker

0.1000

0.0584

0.7283

2.4700e003

0.2793

1.8200e003

0.2811

0.0741

1.6700e003

0.0758

246.4446

246.4446

6.1000e003

246.5970

Total

0.1356

1.3283

1.0991

6.8600e003

0.3944

3.3000e003

0.3977

0.1072

3.0900e003

0.1103

721.6076

721.6076

0.0372

722.5362

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.5 Paving - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Off-Road

0.9882

Paving

0.0000

Total

0.9882

9.5246

9.5246

14.6258

14.6258

0.0228

0.0228

CH4

N2O

CO2e

lb/day

0.4685

0.4685

0.4310

0.4310

0.0000

0.0000

0.0000

0.0000

0.4685

0.4685

0.4310

0.4310

2,207.547
2

2,207.547
2

0.7140

0.0000

2,207.547
2

2,207.547
2

2,225.396
3
0.0000

0.7140

2,225.396
3

CalEEMod Version: CalEEMod.2016.3.2

Page 16 of 24

Date: 6/22/2020 8:56 AM

Port of San Diego - Program Analysis - San Diego Air Basin, Summer

3.5 Paving - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0441

0.0258

0.3213

1.0900e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

108.7256

108.7256

2.6900e003

108.7928

Total

0.0441

0.0258

0.3213

1.0900e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

108.7256

108.7256

2.6900e003

108.7928

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Off-Road

0.9882

Paving

0.0000

Total

0.9882

9.5246

9.5246

14.6258

14.6258

0.0228

0.0228

CH4

N2O

CO2e

lb/day

0.4685

0.4685

0.4310

0.4310

0.0000

0.0000

0.0000

0.0000

0.4685

0.4685

0.4310

0.4310

0.0000

2,207.547
2

2,207.547
2

0.7140

0.0000

0.0000

2,207.547
2

2,207.547
2

2,225.396
3
0.0000

0.7140

2,225.396
3
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Port of San Diego - Program Analysis - San Diego Air Basin, Summer

3.5 Paving - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0441

0.0258

0.3213

1.0900e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

108.7256

108.7256

2.6900e003

108.7928

Total

0.0441

0.0258

0.3213

1.0900e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

108.7256

108.7256

2.6900e003

108.7928

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.6 Architectural Coating - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Archit. Coating

27.0375

Off-Road

0.1808

1.2188

1.8101

Total

27.2183

1.2188

1.8101

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.9700e003

0.0609

0.0609

0.0609

0.0609

281.4481

281.4481

0.0159

281.8443

2.9700e003

0.0609

0.0609

0.0609

0.0609

281.4481

281.4481

0.0159

281.8443
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3.6 Architectural Coating - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0206

0.0120

0.1500

5.1000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

50.7386

50.7386

1.2600e003

50.7700

Total

0.0206

0.0120

0.1500

5.1000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

50.7386

50.7386

1.2600e003

50.7700

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Archit. Coating

27.0375

Off-Road

0.1808

1.2188

1.8101

Total

27.2183

1.2188

1.8101

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.9700e003

0.0609

0.0609

0.0609

0.0609

0.0000

281.4481

281.4481

0.0159

281.8443

2.9700e003

0.0609

0.0609

0.0609

0.0609

0.0000

281.4481

281.4481

0.0159

281.8443
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3.6 Architectural Coating - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0206

0.0120

0.1500

5.1000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

50.7386

50.7386

1.2600e003

50.7700

Total

0.0206

0.0120

0.1500

5.1000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

50.7386

50.7386

1.2600e003

50.7700

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

4.9196

17.3021

45.0176

0.1543

13.7127

0.1198

13.8325

3.6644

0.1114

3.7758

15,735.07
01

15,735.07
01

0.8155

15,755.45
84

Unmitigated

4.9196

17.3021

45.0176

0.1543

13.7127

0.1198

13.8325

3.6644

0.1114

3.7758

15,735.07
01

15,735.07
01

0.8155

15,755.45
84

4.2 Trip Summary Information
Average Daily Trip Rate
Sunday

Unmitigated

Mitigated

Annual VMT

Annual VMT

Land Use

Weekday

Saturday

Strip Mall

4,200.00

4,200.00

2145.15

6,016,062

6,016,062

Total

4,200.00

4,200.00

2,145.15

6,016,062

6,016,062

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Strip Mall

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

16.60

64.40

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

19.00

45

40

15

4.4 Fleet Mix
Land Use
Strip Mall

5.0 Energy Detail
Historical Energy Use: N

LDA
0.606234

LDT1
0.039465

LDT2
0.179154

MDV
0.102641

LHD1
0.014368

LHD2
0.005395

MHD
0.016820

HHD
0.024508

OBUS
0.001929

UBUS
0.001857

MCY
0.005869

SBUS
0.000761

MH
0.000998

CalEEMod Version: CalEEMod.2016.3.2

Page 21 of 24

Date: 6/22/2020 8:56 AM

Port of San Diego - Program Analysis - San Diego Air Basin, Summer

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

NaturalGas
Unmitigated

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

Fugitive
PM10

Exhaust
PM10

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

641.507

Total

ROG

NOx

CO

SO2

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

0.641507

Total

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

SO2

Fugitive
PM10

PM10
Total

Fugitive
PM2.5

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

Category

Exhaust
PM10

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Unmitigated

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.6667

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

2.2470

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.9000e004

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Total

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.6667

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

2.2470

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.9000e004

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Total

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type

Fuel Type

10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number
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Port of San Diego - Program Analysis
San Diego Air Basin, Winter

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

Strip Mall

105.00

1000sqft

11.70

105,000.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

13

Utility Company

San Diego Gas & Electric

CO2 Intensity
(lb/MWhr)

720.49

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

2.6

0.029

Precipitation Freq (Days)

40

Operational Year

2024

N2O Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data
Project Characteristics Land Use - Strip Mall used to represent the specialty retail/strip commercial land use from the traffic study
Construction Phase - Architectural Coating would overlap with construction and paving
Vehicle Trips - trip rate modified to match traffic analysis
Construction Off-road Equipment Mitigation -

0.006
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Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

20.00

90.00

tblLandUse

LotAcreage

2.41

11.70

tblVehicleTrips

ST_TR

42.04

40.00

tblVehicleTrips

WD_TR

44.32

40.00

2.0 Emissions Summary
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2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2023

3.3923

34.5576

28.4801

0.0635

18.2141

1.4256

19.4811

9.9699

1.3115

11.1355

0.0000

6,153.157
0

6,153.157
0

1.9479

0.0000

6,201.854
7

2024

28.8652

16.0058

19.2045

0.0370

0.4519

0.6780

1.1299

0.1225

0.6413

0.7638

0.0000

3,579.163
5

3,579.163
5

0.7165

0.0000

3,595.658
7

Maximum

28.8652

34.5576

28.4801

0.0635

18.2141

1.4256

19.4811

9.9699

1.3115

11.1355

0.0000

6,153.157
0

6,153.157
0

1.9479

0.0000

6,201.854
7

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

NBio- CO2 Total CO2

lb/day

lb/day

2023

3.3923

34.5576

28.4801

0.0635

8.2777

1.4256

9.5447

4.5080

1.3115

5.6737

0.0000

6,153.157
0

6,153.157
0

1.9479

0.0000

6,201.854
7

2024

28.8652

16.0058

19.2045

0.0370

0.4519

0.6780

1.1299

0.1225

0.6413

0.7638

0.0000

3,579.163
5

3,579.163
5

0.7165

0.0000

3,595.658
7

Maximum

28.8652

34.5576

28.4801

0.0635

8.2777

1.4256

9.5447

4.5080

1.3115

5.6737

0.0000

6,153.157
0

6,153.157
0

1.9479

0.0000

6,201.854
7

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

53.23

0.00

48.21

54.12

0.00

45.90

0.00

NBio-CO2 Total CO2

0.00

0.00
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2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Energy

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

Mobile

4.7425

17.5810

45.7403

0.1461

13.7127

0.1207

13.8334

3.6644

0.1123

3.7767

14,907.14
80

14,907.14
80

0.8324

Total

7.6641

17.6440

45.8038

0.1465

13.7127

0.1255

13.8383

3.6644

0.1171

3.7815

14,982.64
23

14,982.64
23

0.8339

1.3800e003

15,003.90
27

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

1.3800e003

75.9199

14,927.95
83

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

Energy

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

Mobile

4.7425

17.5810

45.7403

0.1461

13.7127

0.1207

13.8334

3.6644

0.1123

3.7767

14,907.14
80

14,907.14
80

0.8324

Total

7.6641

17.6440

45.8038

0.1465

13.7127

0.1255

13.8383

3.6644

0.1171

3.7815

14,982.64
23

14,982.64
23

0.8339

0.0245

1.3800e003

75.9199

14,927.95
83
1.3800e003

15,003.90
27
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Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Site Preparation

Site Preparation

1/30/2023

2/10/2023

5

10

2

Grading

Grading

2/13/2023

3/24/2023

5

30

3

Building Construction

Building Construction

3/27/2023

5/17/2024

5

300

4

Paving

Paving

6/10/2024

7/5/2024

5

20

5

Architectural Coating

Architectural Coating

2/5/2024

6/7/2024

5

90

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 75
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 157,500; Non-Residential Outdoor: 52,500; Striped Parking Area: 0
(Architectural Coating ±sqft)
OffRoad Equipment
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Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Rubber Tired Dozers

3

8.00

247

0.40

Site Preparation

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Grading

Excavators

2

8.00

158

0.38

Grading

Graders

1

8.00

187

0.41

Grading

Rubber Tired Dozers

1

8.00

247

0.40

Grading

Scrapers

2

8.00

367

0.48

Grading

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Building Construction

Cranes

1

7.00

231

0.29

Building Construction

Forklifts

3

8.00

89

0.20

Building Construction

Generator Sets

1

8.00

84

0.74

Building Construction

Tractors/Loaders/Backhoes

3

7.00

97

0.37

Building Construction

Welders

1

8.00

46

0.45

Paving

Pavers

2

8.00

130

0.42

Paving

Paving Equipment

2

8.00

132

0.36

Paving

Rollers

2

8.00

80

0.38

Architectural Coating

Air Compressors

1

6.00

78

0.48

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Trips and VMT
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Site Preparation

7

18.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Grading

8

20.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Building Construction

9

34.00

17.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Paving

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Architectural Coating

1

7.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT
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3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Site Preparation - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

18.0663

Off-Road

2.6595

27.5242

18.2443

0.0381

Total

2.6595

27.5242

18.2443

0.0381

18.0663

CH4

N2O

CO2e

lb/day

0.0000

18.0663

1.2660

1.2660

1.2660

19.3323

9.9307

9.9307

0.0000

9.9307

0.0000

0.0000

1.1647

1.1647

3,687.308
1

3,687.308
1

1.1926

3,717.121
9

1.1647

11.0954

3,687.308
1

3,687.308
1

1.1926

3,717.121
9
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3.2 Site Preparation - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0635

0.0378

0.3860

1.2800e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

127.5113

127.5113

3.3100e003

127.5940

Total

0.0635

0.0378

0.3860

1.2800e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

127.5113

127.5113

3.3100e003

127.5940

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.1298

Off-Road

2.6595

27.5242

18.2443

0.0381

Total

2.6595

27.5242

18.2443

0.0381

8.1298

CH4

N2O

CO2e

lb/day

0.0000

8.1298

1.2660

1.2660

1.2660

9.3958

4.4688

4.4688

0.0000

4.4688

0.0000

0.0000

1.1647

1.1647

0.0000

3,687.308
1

3,687.308
1

1.1926

3,717.121
9

1.1647

5.6336

0.0000

3,687.308
1

3,687.308
1

1.1926

3,717.121
9
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3.2 Site Preparation - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0635

0.0378

0.3860

1.2800e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

127.5113

127.5113

3.3100e003

127.5940

Total

0.0635

0.0378

0.3860

1.2800e003

0.1479

9.8000e004

0.1489

0.0392

9.0000e004

0.0401

127.5113

127.5113

3.3100e003

127.5940

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.3 Grading - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

8.6733

Off-Road

3.3217

34.5156

28.0512

0.0621

Total

3.3217

34.5156

28.0512

0.0621

8.6733

CH4

N2O

CO2e

lb/day

0.0000

8.6733

1.4245

1.4245

1.4245

10.0978

3.5965

3.5965

0.0000

3.5965

0.0000

1.3105

1.3105

6,011.4777 6,011.4777

1.9442

6,060.083
6

1.3105

4.9070

6,011.477
7

1.9442

6,060.083
6

6,011.477
7

0.0000
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3.3 Grading - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0706

0.0420

0.4289

1.4200e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

141.6792

141.6792

3.6800e003

141.7711

Total

0.0706

0.0420

0.4289

1.4200e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

141.6792

141.6792

3.6800e003

141.7711

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

3.9030

Off-Road

3.3217

34.5156

28.0512

0.0621

Total

3.3217

34.5156

28.0512

0.0621

3.9030

CH4

N2O

CO2e

lb/day

0.0000

3.9030

1.4245

1.4245

1.4245

5.3275

1.6184

1.6184

0.0000

1.6184

0.0000

1.3105

1.3105

0.0000

6,011.4777 6,011.4777

1.9442

6,060.083
6

1.3105

2.9290

0.0000

6,011.477
7

1.9442

6,060.083
6

6,011.477
7

0.0000
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3.3 Grading - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0706

0.0420

0.4289

1.4200e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

141.6792

141.6792

3.6800e003

141.7711

Total

0.0706

0.0420

0.4289

1.4200e003

0.1643

1.0900e003

0.1654

0.0436

1.0000e003

0.0446

141.6792

141.6792

3.6800e003

141.7711

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Building Construction - 2023
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

2,555.209
9

2,555.209
9

0.6079

2,570.406
1

Total

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

2,555.209
9

2,555.209
9

0.6079

2,570.406
1
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3.4 Building Construction - 2023
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0389

1.2822

0.4201

4.3200e003

0.1151

1.6000e003

0.1167

0.0331

1.5300e003

0.0347

465.9179

465.9179

0.0331

466.7459

Worker

0.1200

0.0714

0.7291

2.4200e003

0.2793

1.8500e003

0.2812

0.0741

1.7000e003

0.0758

240.8547

240.8547

6.2500e003

241.0109

Total

0.1589

1.3535

1.1492

6.7400e003

0.3944

3.4500e003

0.3978

0.1072

3.2300e003

0.1105

706.7726

706.7726

0.0394

707.7568

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

0.0000

2,555.209
9

2,555.209
9

0.6079

2,570.406
1

Total

1.5728

14.3849

16.2440

0.0269

0.6997

0.6997

0.6584

0.6584

0.0000

2,555.209
9

2,555.209
9

0.6079

2,570.406
1
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Port of San Diego - Program Analysis - San Diego Air Basin, Winter

3.4 Building Construction - 2023
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0389

1.2822

0.4201

4.3200e003

0.1151

1.6000e003

0.1167

0.0331

1.5300e003

0.0347

465.9179

465.9179

0.0331

466.7459

Worker

0.1200

0.0714

0.7291

2.4200e003

0.2793

1.8500e003

0.2812

0.0741

1.7000e003

0.0758

240.8547

240.8547

6.2500e003

241.0109

Total

0.1589

1.3535

1.1492

6.7400e003

0.3944

3.4500e003

0.3978

0.1072

3.2300e003

0.1105

706.7726

706.7726

0.0394

707.7568

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Building Construction - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

2,555.698
9

2,555.698
9

0.6044

2,570.807
7

Total

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

2,555.698
9

2,555.698
9

0.6044

2,570.807
7
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3.4 Building Construction - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0375

1.2643

0.4068

4.2800e003

0.1151

1.5600e003

0.1166

0.0331

1.4900e003

0.0346

463.0067

463.0067

0.0327

463.8239

Worker

0.1143

0.0655

0.6806

2.3200e003

0.2793

1.8200e003

0.2811

0.0741

1.6700e003

0.0758

231.3741

231.3741

5.7400e003

231.5175

Total

0.1518

1.3298

1.0874

6.6000e003

0.3944

3.3800e003

0.3978

0.1072

3.1600e003

0.1104

694.3808

694.3808

0.0384

695.3414

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

0.0000

2,555.698
9

2,555.698
9

0.6044

2,570.807
7

Total

1.4716

13.4438

16.1668

0.0270

0.6133

0.6133

0.5769

0.5769

0.0000

2,555.698
9

2,555.698
9

0.6044

2,570.807
7
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3.4 Building Construction - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0375

1.2643

0.4068

4.2800e003

0.1151

1.5600e003

0.1166

0.0331

1.4900e003

0.0346

463.0067

463.0067

0.0327

463.8239

Worker

0.1143

0.0655

0.6806

2.3200e003

0.2793

1.8200e003

0.2811

0.0741

1.6700e003

0.0758

231.3741

231.3741

5.7400e003

231.5175

Total

0.1518

1.3298

1.0874

6.6000e003

0.3944

3.3800e003

0.3978

0.1072

3.1600e003

0.1104

694.3808

694.3808

0.0384

695.3414

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.5 Paving - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Off-Road

0.9882

Paving

0.0000

Total

0.9882

9.5246

9.5246

14.6258

14.6258

0.0228

0.0228

CH4

N2O

CO2e

lb/day

0.4685

0.4685

0.4310

0.4310

0.0000

0.0000

0.0000

0.0000

0.4685

0.4685

0.4310

0.4310

2,207.547
2

2,207.547
2

0.7140

0.0000

2,207.547
2

2,207.547
2

2,225.396
3
0.0000

0.7140

2,225.396
3
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3.5 Paving - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0504

0.0289

0.3003

1.0200e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

102.0768

102.0768

2.5300e003

102.1401

Total

0.0504

0.0289

0.3003

1.0200e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

102.0768

102.0768

2.5300e003

102.1401

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Off-Road

0.9882

Paving

0.0000

Total

0.9882

9.5246

9.5246

14.6258

14.6258

0.0228

0.0228

CH4

N2O

CO2e

lb/day

0.4685

0.4685

0.4310

0.4310

0.0000

0.0000

0.0000

0.0000

0.4685

0.4685

0.4310

0.4310

0.0000

2,207.547
2

2,207.547
2

0.7140

0.0000

0.0000

2,207.547
2

2,207.547
2

2,225.396
3
0.0000

0.7140

2,225.396
3
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3.5 Paving - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0504

0.0289

0.3003

1.0200e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

102.0768

102.0768

2.5300e003

102.1401

Total

0.0504

0.0289

0.3003

1.0200e003

0.1232

8.0000e004

0.1240

0.0327

7.4000e004

0.0334

102.0768

102.0768

2.5300e003

102.1401

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.6 Architectural Coating - 2024
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Archit. Coating

27.0375

Off-Road

0.1808

1.2188

1.8101

Total

27.2183

1.2188

1.8101

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.9700e003

0.0609

0.0609

0.0609

0.0609

281.4481

281.4481

0.0159

281.8443

2.9700e003

0.0609

0.0609

0.0609

0.0609

281.4481

281.4481

0.0159

281.8443
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3.6 Architectural Coating - 2024
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0235

0.0135

0.1401

4.8000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

47.6358

47.6358

1.1800e003

47.6654

Total

0.0235

0.0135

0.1401

4.8000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

47.6358

47.6358

1.1800e003

47.6654

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Archit. Coating

27.0375

Off-Road

0.1808

1.2188

1.8101

Total

27.2183

1.2188

1.8101

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.9700e003

0.0609

0.0609

0.0609

0.0609

0.0000

281.4481

281.4481

0.0159

281.8443

2.9700e003

0.0609

0.0609

0.0609

0.0609

0.0000

281.4481

281.4481

0.0159

281.8443
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3.6 Architectural Coating - 2024
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0235

0.0135

0.1401

4.8000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

47.6358

47.6358

1.1800e003

47.6654

Total

0.0235

0.0135

0.1401

4.8000e004

0.0575

3.7000e004

0.0579

0.0153

3.4000e004

0.0156

47.6358

47.6358

1.1800e003

47.6654

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

4.7425

17.5810

45.7403

0.1461

13.7127

0.1207

13.8334

3.6644

0.1123

3.7767

14,907.14
80

14,907.14
80

0.8324

14,927.95
83

Unmitigated

4.7425

17.5810

45.7403

0.1461

13.7127

0.1207

13.8334

3.6644

0.1123

3.7767

14,907.14
80

14,907.14
80

0.8324

14,927.95
83

4.2 Trip Summary Information
Average Daily Trip Rate
Sunday

Unmitigated

Mitigated

Annual VMT

Annual VMT

Land Use

Weekday

Saturday

Strip Mall

4,200.00

4,200.00

2145.15

6,016,062

6,016,062

Total

4,200.00

4,200.00

2,145.15

6,016,062

6,016,062

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

Strip Mall

9.50

7.30

H-O or C-NW H-W or C-W H-S or C-C
7.30

16.60

64.40

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

19.00

45

40

15

4.4 Fleet Mix
Land Use
Strip Mall

5.0 Energy Detail
Historical Energy Use: N

LDA
0.606234

LDT1
0.039465

LDT2
0.179154

MDV
0.102641

LHD1
0.014368

LHD2
0.005395

MHD
0.016820

HHD
0.024508

OBUS
0.001929

UBUS
0.001857

MCY
0.005869

SBUS
0.000761

MH
0.000998
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5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

NaturalGas
Unmitigated

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

Fugitive
PM10

Exhaust
PM10

CH4

N2O

CO2e

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

641.507

Total

ROG

NOx

CO

SO2

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199
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5.2 Energy by Land Use - NaturalGas
Mitigated

NaturalGa
s Use
Land Use

kBTU/yr

Strip Mall

0.641507

Total

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

6.9200e003

0.0629

0.0528

3.8000e004

4.7800e003

4.7800e003

4.7800e003

4.7800e003

75.4714

75.4714

1.4500e003

1.3800e003

75.9199

SO2

Fugitive
PM10

PM10
Total

Fugitive
PM2.5

6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

Category

Exhaust
PM10

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Unmitigated

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245
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6.2 Area by SubCategory
Unmitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.6667

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

2.2470

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.9000e004

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Total

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

Mitigated

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.6667

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

2.2470

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

9.9000e004

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

Total

2.9147

1.0000e004

0.0107

0.0000

4.0000e005

4.0000e005

4.0000e005

4.0000e005

0.0230

0.0230

6.0000e005

0.0245

7.0 Water Detail
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7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type

Fuel Type

10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number

