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MITIGATED NEGATIVE DECLARATION 

Permit No. Tentative Subdivision Map Application S-2023-00027 and  
Amendment Application AMND-2024-00226 to Planned Development Plan PD-2019-00309 

State Clearinghouse No. ____________ 

SUBJECT 

Tentative Subdivision Map Application S-2023-00027 and Amendment Application 
AMND-2024-00226 to Planned Development Plan PD-2019-00309, by Sierra Pacific Land and 
Timber. 

PROJECT DESCRIPTION 

Tentative Subdivision Map Application S-2023-00027, Silverstone Unit 5, and Planned 
Development Application Amendment AMND-2024-00226 to Planned Development Plan 
PD-2019-00309, is a request to subdivide 5.41 acres of land into 41 single-family residences on 
property located at 2923 Rancho Road.  The project involves an amendment to the existing Planned 
Development Plan to allow development of the property with 24 motor court lots: six houses will 
take access from each of the four proposed motor courts, and 17 lots have direct access to the 
street. The project is an extension to the previously approved and recorded Silverstone 
Subdivision, Units 1 through 4, currently under construction. 

ENVIRONMENTAL SETTING 

The 5.41 acre parcel is located in the City of Redding, Shasta County, California, Latitude 
40.53426, Longitude -122.31623, within the United States Geological Survey (USGS) 7.5' 
"Enterprise, CA" quadrangle, within Section 21, Township 31N, Range 4W. The project site is 
located within the northernmost extent of the Central Valley in Redding, California. The site is 
currently composed primarily of previously disturbed vacant property consisting of sparsely 
vegetated areas of annual grassland. However, the site was historically dominated by oak 
woodland and annual grasses. The property was previously graded during the development of 
Silverstone Subdivision Units 1-4 (previously Stonecreek Subdivision) and fairly flat. The 
approved subdivision (Silverstone Subdivision Units 1-4) is currently under construction directly 
south of the subject property. The project site is located south of Rancho Road at the southeast 
corner of Rancho Road and Shasta View Drive. Primary access to the subject parcel is taken from 
Rancho Road at the northeasterly corner of the property. Secondary access is provided to the 
subject property through Silverstone Subdivision Units 1-4. Alternate access to the Silverstone 
Subdivision Units 1-4 is located on the westerly side of the subject property off of Shasta View 
Drive.  
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FINDINGS AND DETERMINATION 

The City of Redding conducted an Initial Study (attached), which determined that the proposed 
project could have significant environmental effects.  Subsequent revisions in the project proposal 
create the specific mitigation measures identified below.  The project, as revised and as agreed to 
by the applicant, avoids or mitigates the potentially significant environmental effects identified, 
and the preparation of an environmental impact report will not be required.  There is no substantial 
evidence, in light of the whole record before the City, that the project as revised may have a 
significant effect on the environment.  If there are substantial changes that alter the character or 
impacts of the proposed project, another environmental impact determination will be necessary. 

The project includes measures to mitigate potentially significant impacts to Noise. 

Prior to approval of the project, the lead agency may conclude, at a public hearing, that certain 
mitigation measures identified in the Mitigated Negative Declaration are infeasible or undesirable. 
In accordance with CEQA Section 15074.1, the lead agency may delete those mitigation measures 
and substitute other measures which it determines are equivalent or more effective.  The lead 
agency would adopt written findings that the new measure is equivalent or more effective in 
mitigating or avoiding potential significant effects and that it, in itself, would not cause any 
potentially significant effect on the environment. 

1. Based on the whole record (including the Initial Study and any supporting
documentation) and the mitigation measures incorporated into the project, the City
of Redding has determined that a Mitigated Negative Declaration is appropriate.  All
potentially significant impacts would be reduced to less than significant.

2. The Mitigated Negative Declaration, with its supporting documentation, fully
incorporated herein, reflects the independent judgment and analysis of the lead
agency, which is the City of Redding.

DOCUMENTATION 

The attached Initial Study documents the reasons to support the above determination. 

MITIGATION MEASURES 

Mitigation: NOISE-1: A minimum 6-foot-high masonry sound wall shall be constructed at the 
boundaries of both Rancho Road and Shasta View Drive right-of-ways adjacent to all residential 
lots.  The walls shall be constructed of decorative masonry materials that have a density of four 
pounds per square foot and designed to reduce noise levels to 60 dB Ldn/CNEL or less.  The wall 
design shall incorporate materials providing two distinct surface reliefs, columns/pilasters 
articulated a minimum of two inches from the face of the wall, and a cap feature.  The wall aesthetic 
design shall be approved by the Development Services Director. 

PUBLIC REVIEW DISTRIBUTION 

Draft copies or notice of this Mitigated Negative Declaration were distributed to: 

• State Clearinghouse
• Shasta County Clerk
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• U.S. Army Corp of Engineers, Redding
• California Department of Fish and Wildlife, Redding
• Central Valley Regional Water Quality Control Board, Redding
• California Native Plant Society, Shasta County
• Shasta Environmental Alliance
• AT&T
• Caltrans, District 2
• Charter Communications
• Shasta County Air Quality District
• Shasta County Planning Department
• Shasta County Office of Education
• Shasta Mosquito Abatement District
• U.S. Post Office, Main, AIS Office
• Western Shasta Resource Conservation District
• Pacheco Elementary School District
• Anderson Union High School District
• All property owners within 300 feet of the property boundary

PUBLIC REVIEW 

( X ) Draft document referred for comments       March 8, 2024     . 

(   ) No comments were received during the public review period. 

(   ) Comments were received but did not address the draft Mitigated Negative Declaration 
findings or the accuracy/completeness of the Initial Study.  No response is necessary.  The 
letters are attached. 

(   ) Comments addressing the findings of the draft Mitigated Negative Declaration and/or 
accuracy or completeness of the Initial Study were received during the public review period.  
The letters and responses follow (see Response to Comments, attached). 

Copies of the Mitigated Negative Declaration, the Initial Study, documentation materials, 
and the Mitigation Monitoring Program may be obtained at the Planning Division of the 
Development Services Department, City of Redding, 777 Cypress Avenue, Redding, CA 
96001 and online on the Planning/Projects page of the Development Services website at: 
www.cityofredding.gov.  Contact: Tiffany Lightle at (530) 245-7112. 

March 8, 2024  
Jeremy Pagan  Date 
Director of Development Services 

____________________________________ 
Date of Final Report 

Attachments: 
A. Location map
B. Initial Study
C. Mitigation Monitoring Program
D. Comments and Response to Comments (if any)

http://www.cityofredding.org/




ENVIRONMENTAL 
INITIAL STUDY 

INITIAL STUDY CHECKLIST 
References and Documentation 

Silverstone Subdivision, Unit 5 
Tentative Subdivision Map Application S-2023-00027 and 

Amendment Application AMND-2024-00226 
to Planned Development PD-2019-00309

Prepared by: 
CITY OF REDDING 
Development Services Department 
Planning Division 
777 Cypress Avenue 
Redding, California 96001 

March 8, 2024
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CITY OF REDDING 
ENVIRONMENTAL CHECKLIST FORM 

1. Project Title:
Silverstone Subdivision, Unit 5 consisting of Tentative Subdivision Map Application S-2023-00027.

2. Lead agency name and address:

CITY OF REDDING
Development Services Department
Planning Division
777 Cypress Avenue
Redding, CA  96001

3. Contact Person and Phone Number:
Tiffany Lightle, Associate Planner, (530) 245-7112

4. Project Location:
2923 Rancho Road, Redding, CA 96002 APN# 054-910-080 

5. Applicant’s Name and Address: Representative’s Name and Address:  
Sierra Pacific Land and Timber Sharrah Dunlap Sawyer 
ATTN: Gary Blanc 320 Hartnell Ave.  
PO Box 496014 Redding, CA 96002 
Redding, CA 96049-6014

6. General Plan Designation:  “Residential, 2 to 3.5 dwelling units per acre”

7. Zoning:  “RS-3-PD” Residential Single Family with Planned Development Overlay District

8. Description of Project:  The tentative subdivision map for Silverstone Subdivision, Unit 5, is a request to subdivide 
approximately 5.41 acres into 41 single-family residential lots.  The application includes Amendment Application 
AMND-2024-00226, an amendment to the existing Planned Development Plan PD-2019-00309 approved as part of the 
Silverstone Subdivision, Units 1 through 4 (previously approved as Stonecreek Subdivision) to include this new unit.  The 
Planned Development Plan will facilitate development of the property with 24 motor court lots: six houses will take access 
from each of the four proposed motor courts, and 17 lots have direct access to the street. Lot sizes range from approximately 
3,200-square-feet to 4,557 square-feet in size.  The project includes a connection to Rancho Road to the north utilizing an 
existing adjacent access easement and an additional road connection to Sebring Avenue to the south.  The adjacent easement 
will be paved and accommodate pedestrian access up to the wellhouse adjacent to the project site.  The project is an extension 
to the previously approved and recorded Silverstone Subdivision, Units 1 through 4, currently under construction.

9. Surrounding Land Uses and Setting:  The 5.41-acre property consists of one parcel located at the southeast corner of Rancho 
Road and Shasta View Drive. Surrounding land uses consists of single-family residential uses and vacant land. The site is 
bounded on all sides by single-family residential, both vacant and developed; however, vacant land located at the northwest 
corner of Rancho Road and Shasta View Drive is zoned “SC” Shopping Center District.  The property was previously graded 
during the development of the preceding units of the Silverstone Subdivision and is fairly level, with elevations ranging from 
508 to 512 feet above mean sea level (msl).  The site is sparsely vegetated with small areas of annual grassland present around 
the borders of the graded area.  Barren sections of the parcel consist of graded areas.

10. Other public agencies whose approval is required (e.g., permits, financing approval, or participation agreement): None 

required.
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11. 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.?

Tribal consultation was sent on April 24, 2023. No requests for consultation or comments have been received.

Note:  Conducting consultation early in the 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.

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 or Potentially Significant Unless Mitigation Incorporated” as indicated by the checklist on the following pages.  

Aesthetics Agricultural and Forestry 
Resources Air Quality 

Biological Resources Cultural Resources Energy 

Geology / Soils Greenhouse Gas Emissions Hazards & Hazardous Materials 

Hydrology / Water Quality Land Use / Planning Mineral Resources 

X Noise Population / Housing Public Services 

Recreation Transportation Tribal Cultural Resources 

Utilities / Service Systems Wildfire Mandatory Findings of Significance 

DETERMINATION:  (To be completed by the Lead Agency) 

On the basis of the initial evaluation: 

☐ I find that the proposed project COULD 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.
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☐ 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 of NEGATIVE DECLARATION, including revisions or 
mitigation measures that are imposed upon the proposed project, nothing further is required. 

 
Copies of the Initial Study and related materials and documentation may be obtained at the Planning Division of the Development 
Services Department, 777 Cypress Avenue, Redding, CA 96001.  Contact Tiffany Lightle, Associate Planner at (530) 245-7112. 
 
 
         March 8, 2024 
 

Tiffany Lightle        Date 
Development Services Department         
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EVALUATION OF ENVIRONMENTAL IMPACTS: 
 
This section analyzes the potential environmental impacts associated with the proposed project.  The issue areas evaluated in this Initial 
Study include:  
 

 Aesthetics 
 Agricultural and Forestry Resources 
 Air Quality 
 Biological Resources 
 Cultural Resources 
 Energy 
 Geology/Soils 
 Greenhouse Gas Emissions 
 Hazards & 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 

 
 
 
The environmental analysis in this section is patterned after the Initial Study Checklist recommended by the State CEQA Guidelines and 
used by the City of Redding in its environmental review process.  For the preliminary environmental assessment undertaken as part of 
this Initial Study's preparation, a determination that there is a potential for significant effects indicates the need to more fully analyze 
the development’s impacts and to identify mitigation.  
 
For the evaluation of potential impacts, the questions in the Initial Study Checklist are stated and an answer is provided according to the 
analysis undertaken as part of the Initial Study.  The analysis considers the long-term, direct, indirect, and cumulative impacts of the 
development.  To each question, there are four possible responses: 
 

• No Impact.  The development will not have any measurable environmental impact on the environment.   
 

• Less Than Significant Impact.  The development will have the potential for impacting the environment, although this impact 
will be below established thresholds that are considered to be significant. 

 
• Potentially Significant Impact Unless Mitigation Incorporated.  The development will have the potential to generate 

impacts which may be considered as a significant effect on the environment, although mitigation measures or changes to the 
development’s physical or operational characteristics can reduce these impacts to levels that are less than significant. 

 
• Potentially Significant Impact.  The development will have impacts which are considered significant, and additional analysis 

is required to identify mitigation measures that could reduce these impacts to less than significant levels. 
 
Where potential impacts are anticipated to be significant, mitigation measures will be required, so that impacts may be avoided or 
reduced to insignificant levels.  
 
Prior environmental evaluations applicable to all or part of the project site:  
 

- City of Redding General Plan, 2000 
- City of Redding General Plan Final Environmental Impact Report, 2000, SCH #1998072103 
 

List of attachments/references: 
 
Attachment A –  Figure 1 – Location Map 

   Figure 2 – Tentative Subdivision Map (three pages) 
    Figure 3 – Planned Development Book for Silverstone Subdivision, Unit 5  
Attachment B –  Biological Resource Assessment, by Gallaway Enterprises, dated October 2018 (on file in the Development Services 

Department, Planning Division) 
Attachment C –  Draft Delineation of Jurisdictional Waters of the United States, by Gallaway Enterprises, dated October 2018 (on file 

in the Development Services Department, Planning Division) 
Attachment D –  Biological Resources Memorandum, by Gallaway Enterprises, dated October 12, 2023 
Attachment E –  Cultural Resource Inventory Survey, by Gallaway Enterprises, dated September 11, 2022 
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Attachment F –  Letters sent to Redding Rancheria and Wintu Tribe of Northern California, April 24, 2023 
Attachment G –  Entitlement Storm Drainage Analysis, Sharrah Dunlap Sawyer, Inc., December 29, 2022 
Attachment H –  Central Valley Water Quality Control Board Response to Comments, February 8, 2023 
Attachment I –  Transportation Impact Study, W-Trans, October 4, 2023 
 
SUMMARY OF MITIGATION MEASURES: 
 
MIT 1- A minimum 6-foot-high masonry sound wall shall be constructed at the boundaries of both Rancho Road and Shasta View Drive 
right-of-ways adjacent to all residential lots.  The walls shall be constructed of decorative masonry materials that have a density of four 
(4) pounds per square foot and designed to reduce noise levels to 60 dB Ldn/CNEL or less.  The wall design shall incorporate materials 
providing two distinct surface reliefs, columns/pilasters articulated a minimum of 2 inches from the face of the wall, and a cap feature.  
The wall aesthetic design shall be approved by the Development Services Director. 
 

 
 
I. AESTHETICS:  Except as provided in Public Resources Code Section 
21099, would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Have a substantial adverse effect on a scenic vista? 

 
 

 
 

 
 

 
X 

 
b) Substantially damage scenic resources, including, but not limited to, 

trees, rock outcroppings, and historic buildings within a State scenic 
highway? 

 
 

 
  

 
X 

 
c) In nonurbanized areas, substantially degrade the existing visual character 

or quality of public views of the site and its surroundings? (Public views 
are those that area experienced from publically accessible vantage 
point).  If the project is in an urbanized area, would the project conflict 
with applicable zoning and other regulations governing scenic quality? 

 
 

 
  

 
X 

 
d) Create a new source of substantial light or glare which would adversely 

affect day or nighttime views in the area? 
 
 

 
  

 
X 

 
Discussion: 
 
a) The houses within the project must comply with the height standards of the City’s Zoning Ordinance.   Project construction 

would not obstruct any documented scenic vistas.  The proposed project would not represent a significant change to the overall 
scenic quality of the area.  

 
b) The project site is not located adjacent to a state-designated scenic highway. 
 
c) The project will be compatible with the existing visual character of the property and its surroundings. 
 
d) The project would generate light that is customary for development and comply with the Zoning Ordinance light standards.  

There would not be an adverse effect on day or nighttime views in the area. 
 

Documentation: 
City of Redding General Plan, Natural Resources Element, 2000. 
City of Redding Zoning Ordinance, Chapter 18.40.090. 
 
Mitigation: 
None necessary. 
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II. AGRICULTURE RESOURCES: In determining whether impacts  to 
agricultural resources are significant environmental effects, lead agencies may refer to 
the California Agricultural, Land Evaluation and Site Assessment Mode (1997) prepared 
by the California Dept. of Conservation as an optional model to use in assessing impacts 
on agriculture and farmland.  In determining whether impacts to forest resources, 
including effects, lead agencies may refer to information compiled by the California 
Department of Forestry and Fire Protection regarding the state’s inventory of forest land, 
including the Forest and Range Assessment Project and the Forest Legacy Assessment 
project; and forest carbon measurement methodology provided bin Forest Protocols 
adopted by the California Air Resources Board.  Would the project: 

 
Potentially 
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Convert Prime Farmland, Unique Farmland, or 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? 

 
 

 
 

 
 

 
X 

 
b) Conflict with existing zoning for agricultural use, or a Williamson Act 

Contract? 
 
 

 
 

 
 

 
X 

 
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 
5110(g))? 

 
 

 
 

 
 

 
 
 

X 

 
d) Result in the loss of forest land or conversion of forest land to non-forest 

use? 
 
 

 
 

 
 

 
X 

 
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 land? 

 
 

 
 

 
 

 
X 

 
Discussion: 
 
a-e) The project site does not contain designated farmland, forest land, or timberlands.  The project site has not been historically 

used for agricultural purposes, nor does it possess soils that are prime for agricultural production.  The site is not located within 
an area of Prime Farmland as identified by the California Department of Conservation’s Important Farmland Series Mapping 
and Monitoring Program and is not under Williamson Act contract.  The project would not convert or rezone any farmland to 
non-agricultural use, or any forest land to non-forest use. 

 
Documentation: 
City of Redding General Plan, Natural Resources Element, 2000. 
City of Redding General Plan Background Report, Chapter 9.4: Agricultural Lands. 
California Department of Conservation’s Farmland Mapping and Monitoring Program. 
United States Department of Agriculture, Soil Conservation Service and Forest Service, Soil Survey of Shasta County Area. 
 
Mitigation: 
None necessary. 
 
 

 
III.  AIR QUALITY: 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: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Conflict with or obstruct implementation of the applicable air quality 

plan? 
 

 
 

 
 

 
X 

 
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   

 
 
 

 
X 
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III. AIR QUALITY: 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:

Potentially 
Significant 

Impact 

Less-Than- 
Significant With 

Mitigation 
Incorporated 

Less-Than- 
Significant 

Impact 

No 
Impact 

c) Expose sensitive receptors to substantial pollutant concentrations? X 

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

Discussion: 

a-c) Shasta County, including the far northern Sacramento Valley, currently exceeds the state's ambient standards for ozone (smog) 
and particulates (fine, airborne particles).  Consequently, these pollutants are the focus of local air quality policy, especially 
when related to land use and transportation planning.  Even with application of measures to reduce emissions for individual 
projects, cumulative impacts are unavoidable when ozone and/or particulate emissions are involved.  For example, the primary 
source of emissions contributing to ozone is from vehicles.  Any project that generates vehicle trips has the potential of 
contributing incrementally to the problem.  The Environmental Impact Report for the General Plan acknowledged this 
dilemma; and as a result, Findings and a Statement of Overriding Considerations were adopted by the City Council for impacts 
to air quality resulting from growth supported under the General Plan. 

The City Air Quality Element of the General Plan establishes emission-reduction goals of 20 to 25 percent, depending on the 
projected level of unmitigated emissions for a project.  Mitigation thresholds are established for the important regional/local 
pollutants, including:  Reactive Organic Gases (ROG) and Oxides of Nitrogen (NOx), which are ozone precursors, and 
Inhalable Particulate Matter, 10 Micron (PM10).  The mitigation thresholds for these pollutants are tiered at two levels as 
follows: 

Level “A” Level “B” 
25 pounds per day of NOx 137 pounds per day of NOx 
25 pounds per day of ROG 137 pounds per day of ROG 
80 pounds per day of PM10 137 pounds per day of PM10 

If a project has unmitigated emissions less than the Level “A” threshold, then it is viewed as a minor project (from an air quality 
perspective) and only application of Standard Mitigation Measures (SMMs) is required to try to achieve at least a 20 percent 
reduction in emissions, or the best reduction feasible otherwise.  Land uses that generate unmitigated emissions above Level 
“A” require application of appropriate Best Available Mitigation Measures (BAMMs), in addition to the SMMs, in order to 
achieve a net emission reduction of 20 percent or more.  If, after applying SMMs and BAMMs, a use still exceeds the Level 
“B” threshold, then a minimum of 25 percent of the unmitigated emissions exceeding 137 pounds per day must be offset by 
reducing emissions from existing sources of pollution; otherwise, an Environmental Impact Report is required. 

Under policy of the Air Quality Element, a project has the potential to impact air quality primarily in two ways:  (1) the project 
would generate vehicle trip emissions (with NOx, ROG, and PM10) that contribute cumulatively to local and regional air quality 
conditions; and (2) fugitive dust (particulate/PM10) emissions are possible during construction activities.  As a residential 
development, a project does not have the potential to generate significant emission concentrations of other pollutants subject 
to state and federal ambient air quality standards. 

Application of Standard Mitigation Measures (SMMs) is required in order to strive toward the General Plan policy of a 20 
percent reduction in emissions to address small-scale cumulative effects.  SMMs applicable to this project address primarily 
short-term impacts related to construction and are standard development regulations promulgated in the City Grading 
Ordinance and California Building Code identified below.  Application of the SMMs and the application of Best Available 
Mitigation Measures for NOx emissions as outlined below would reduce the project’s potential air quality impacts to a level 
less than significant. 

1. Nontoxic soil stabilizers shall be applied according to manufacturer’s specification to all inactive construction areas
(previously graded areas inactive for ten days or more).

2. All grading operations shall be suspended when winds (as instantaneous gusts) exceed 20 miles per hour.
3. Temporary traffic control shall be provided as appropriate during all phases of construction to improve traffic flow (e.g.,

flag person).
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4. Construction activities that could affect traffic flow shall be scheduled in off-peak hours. 
5. Active construction areas, haul roads, etc., shall be watered at least twice daily or more as needed to limit dust. 
6. Exposed stockpiles of soil and other backfill material shall either be covered, watered, or have soil binders added to inhibit 

dust and wind erosion. 
7. All trucks hauling solid and other loose material shall be covered or should maintain at least two feet of freeboard (i.e., 

minimum vertical distance between top of the load and the trailer) in accordance with the requirements of CVC Section 
23114.  This provision is enforced by local law enforcement agencies. 

8. All public roadways used by the project contractor shall be maintained free from dust, dirt, and debris caused by 
construction activities.  Streets shall be swept at the end of the day if visible soil materials are carried onto adjacent public 
paved roads.  Wheel washers shall be used where vehicles enter and exit unpaved roads onto paved roads, or trucks and 
any equipment shall be washed off leaving the site with each trip. 

9. Alternatives to open burning of cleared vegetative material on the project site shall be used unless otherwise deemed 
infeasible by the City Planning Division.  Suitable alternatives include, but are not limited to, on-site chipping and 
mulching and/or hauling to a biomass fuel site. 

 
d)   Potential impacts to neighboring homes (sensitive receptors) from fugitive dust caused during construction are mitigated by 

application of the SMMs discussed above. 
 
e)    The project does not involve land use that could generate objectionable odors affecting a substantial number of people. 
 
Documentation: 
Shasta County APCD Air Quality Maintenance Plan and Implementing Measures. 
City of Redding General Plan, Air Quality Element. 
City of Redding General Plan Final Environmental Impact Report, 2000, SCH #1998072103, Chapter 8.6, Air Quality.  
CEQA Findings of Fact and Statement of Overriding Considerations for the City of Redding General Plan Final Environmental Impact 
Report, as adopted by the Redding City Council on October 3, 2000, by Resolution 2000-166. 
City of Redding General Plan Background Report, Chapter 9.7, Natural Resources and Air Quality. 
California Air Resources Board. 2017. Area designations maps/state and national. http://www.arb.ca.gov/desig/adm/adm.html (accessed 
on December 28, 2023). 
 
Mitigation: 
None necessary. 
 
 

 
 
IV. BIOLOGICAL RESOURCES: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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 Wildlife or U.S.  Fish and 
Wildlife Service? 

 
 
 

 
 

 
X 
 

 
 
 

 
b) Have a substantial adverse effect on any riparian habitat or other sensitive 

natural community identified in local of regional plans, policies, 
regulations, or by the California Department of Fish and Wildlife or U.S. 
Fish and Wildlife Service?   

 
 

 
 

 
X 

 
 

 
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? 

 
 

 
 

 
 

 
X 

 
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 native wildlife nursery 
sites? 

 
 

 
 

 
X 
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IV. BIOLOGICAL RESOURCES: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
e) Conflict with any local policies or ordinances protecting biological 

resources, such as a tree preservation policy or ordinance? 
 
 

 
 

 
X 

 
 

 
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? 

 
 

 
 

 
 

 
X 

 
Discussion:   
 
a-d)  The 5.41-acre property has been previously disturbed as part of the overall grading done for Silverstone Subdivision,  

Units 1-4.  The site is characterized as mixed oak woodland scattered throughout the site and annual grassland throughout the 
rest of the property, with minimal barren habitat and developed residential uses surrounding the site.  The site is generally flat 
with topography approximately 505 feet above mean sea level (msl).  Both a wetland delineation and biological study were 
prepared as a part of previous studies for the Maryanne Faire Project, completed by Gallaway Enterprises in October 2018.  
The studies included a Habitat Assessment to determine if suitable habitat occurs for special status species, a Plant Survey for 
the purpose of determining presence of special status species and suitable habitat elements for those species, and an aquatic 
survey to determine the presence of potential jurisdictional waters of the U.S.  Both studies were updated in 2022 with 
memorandums addressing current conditions. 

 
  The 2018 Biological Resource Assessment, conducted by Gallaway Enterprises, identified two sensitive plant species.  Nesting 

birds and bat populations had the potential to occur. Mitigation measures were adopted and upheld during the approval of the 
previous Stonecreek Subdivision.  The current Biological Resources Memorandum concludes that no wetlands, riparian 
habitat, or other sensitive natural communities, or sensitive species trees were observed on the project site.  Therefore, there 
will be no impact to biological resources and the project would not conflict with Federal or State programs concerning 
biological resources, nor conflict with any local policies or ordinances.   

 
e) The City has adopted a Tree Management Ordinance (Chapter 18.45 of the RMC) that promotes the conservation of mature, 

healthy trees in the design of new development.  The ordinance also recognizes that the preservation of trees will sometimes 
conflict with necessary land-development requirements.  The City’s General Plan Environmental Impact Report (EIR) further 
acknowledges that preservation of native trees will sometimes conflict with normal land development and that implementation 
of the General Plan will ultimately set aside over 7,000 acres of open space, much of which contains oak habitat.  But efforts 
must still be made to retain existing trees if reasonably possible, and to sufficiently plant new trees in the context of the new 
development.  A tree survey is required to identify natural trees and tree groups most suitable for preservation or “candidate 
trees/groups.”  Where all identified candidate trees/groups cannot be preserved, the set-aside of a natural area or areas within 
a project site that is particularly suitable for the planting, retention, and/or natural regeneration of trees is considered to be a 
desirable means of accomplishing the goals of the ordinance. 

 
 The project site was previously assessed in October 2018 as part of a phased northern section of the Stonecreek Subdivision. 

The entirety of the project site and the overall Stonecreek subdivision areas were conditioned to mitigate any potential impacts 
to include the avoidance of impacts to avian species such as migratory birds and raptors. Previous grading activities have 
occurred on-site as part of the development of the Stonecreek Subdivision which resulted in the removal of all trees on the 
current project site area.  A small area of grassland land has remained at the time and no trees are currently present.  

 
f) No habitat conservation plans or other similar plans have been adopted for the project site or project area. No impact would 

occur in this regard. 
 
Documentation: 
California Department of Fish and Wildlife:  Natural Diversity Data Base. 
City of Redding General Plan, Natural Resources Element, 2000. 
City of Redding Municipal Code, Chapter 18.45, Tree Management Ordinance. 
City of Redding General Plan Environmental Impact Report, 2000, SCH #1998072103. 
Biological Resource Assessment, by Gallaway Enterprises INC, dated October 2018. 
Draft Delineation of Jurisdictional Waters of the United States, by Gallaway Enterprises INC., dated October 2018. 
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Biological Resource Memorandum, by Gallaway Enterprises INC., dated October 12, 2023. 
 
Mitigation: None necessary. 
 
 

 
 
V.  CULTURAL RESOURCES: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than-

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Cause a substantial adverse change in the significance of a historical 

resource pursuant to Section 15064.5? 
 
 

 
 

 
 

 
X 

 
b) Cause a substantial adverse change in the significance of an 

archaeological resource pursuant to Section 15064.5? 
 
 

 
 

 
 

 
X 

 
c) Disturb any human remains, including those interred outside of dedicated 

cemeteries? 
 
 

 
 

 
 

 
X 

 
Discussion 
 
a-c) Based upon archaeological reports, records searches, and information contained in the Cultural Resource Inventory Survey 

conducted by Gallaway Enterprises pertinent to the vicinity of the subject property, it has been determined that the project site 
is not in an area of archaeological or cultural sensitivity.  No impacts in this area are anticipated.  

 
Documentation: 
City of Redding General Plan Background Report, 1998. 
City of Redding General Plan Final Environmental Impact Report, 2000, SCH #1998072103. 
Cultural Resource Inventory Survey, by Gallaway Enterprises dated September 11, 2022. 
 
Mitigation: 
None necessary. 
 
 

 
 
VI.  ENERGY: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than-

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Result in potentially significant environmental impact due to wasteful, 

inefficient, or unnecessary consumption of energy resources, during 
project construction or operation? 

 
 

 
 

 
X 

 
 

 
b) Conflict with or obstruct a state or local plan for renewable energy or 

energy efficiency? 
 
 

 
 

 
 

 
X 

 
Discussion 
 
a)  The project would not result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary 

consumption of energy resources during project construction or operation. Direct energy use would involve the short-term use 
of energy for construction activities.  Project construction would primarily consume diesel and gasoline through operation of 
construction equipment, material deliveries, and debris hauling.  Construction is estimated to result in a short-term consumption 
of energy, representing a small demand on local and regional fuel supplies that would be easily accommodated and would be 
temporary.  Long-term use of electricity for powering homes and other associated residential uses is expected to be less than 
significant due to the small scale of the project. 

 
b)  The project will not conflict with any State or local plans for renewable energy or energy efficiency. 
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Documentation: 
City of Redding General Plan, Air Quality Element, 2000. 
California Long-Term Energy Efficiency Strategic Plan, 2011. 
Regional Transportation Plan for Shasta County, 2015. 
 
Mitigation: 
None necessary. 
 
 

 
 
VII.  GEOLOGY AND SOILS: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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 Publications 42. 

ii) Strong seismic ground shaking?  
iii) Seismic-related ground failure, including liquefaction? 
iv) Landslides?     

 
 

 
  

 
 
 
 

X 

 
b) Result in substantial soil erosion or the loss of topsoil? 

 
 

 
 

 
X 

 
       

 
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? 

 
 

 
 X 

 
 
 

 
d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform 

Building Code (1994), creating substantial direct or indirect risks to life 
or property?  

 
 

 
  

 
X 

 
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 waste water?  

 
 

 
 

 
 

 
X 

 
f) Directly or indirectly destroy a unique paleontological resource or site 

or unique geologic feature?  
 
 

 
 

 
 

 
X 

 
Discussion:   
 
a, c, d) There are no Alquist-Priolo earthquake faults designated in the Redding area of Shasta County.  There are no other documented 

earthquake faults in the immediate vicinity that pose a significant risk, and the site is located in an area designated in the Health 
and Safety Element of the General Plan as having a low ground-shaking potential.  The project is not located on or near any 
documented landslide hazard areas, and there is no evidence of ground slippage or subsidence occurring naturally on the site.  
The type of soils and underlying geology is identified as having no potential for liquefaction.  No portion of the site falls within 
the 100-year floodplain of the Sacramento River or any creek. 

 
b) The project site contains one primary soil classification: Red Bluff Loam (RbA).  This classification is characterized by 0 to 3 

percent slopes throughout the site.  Runoff is medium occurrence with a slight erosion potential.  The site has been previously 
graded per City and State regulations.  Proposed grading consists of only that necessary for construction of streets and utilities, 
including subsurface detention basins, and individual units and driveways. 
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  The project is subject to certain erosion-control requirements mandated by existing City and State regulations. These 

requirements include: 
 

• City of Redding Grading Ordinance.  This ordinance requires the application of “Best Management Practices” (BMPs) in 
accordance with the City Erosion and Sediment Control Standards Design Manual (Redding Municipal Code Section 
16.12.060, Subsections C, D, E).  In practice, specific erosion-control measures are determined upon review of the final project 
improvement plans and are tailored to project-specific grading impacts. 
 

• California Regional Water Quality Board “Construction Activity Storm Water Permit.”  This permit somewhat overlaps the 
City’s Grading Ordinance provision by applying state standards for erosion-control measures during construction of the 
project. 
 

• California Regional Water Quality Control Board “Project Storm Water Pollution Prevention Plan (SWPPP).”  This plan 
emphasizes stormwater best management practices and is required as part of the Construction Activity Storm Water Permit.  
The objectives of the SWPPP are to identify the sources of sediment and other pollutants that affect the quality of stormwater 
discharges and to describe and ensure the implementation of practices to reduce sediment and other pollutants in stormwater 
discharges. 
 

Actions for compliance with these regulations are addressed under standard conditions of approval, which are uniformly applied 
to all land development projects. Since the project is subject to uniformly applied ordinances and policies and the overall risk of 
erosion is low, potential impacts related to soil erosion and sedimentation are less than significant.   

 
e) The proposed project does not involve the use of septic tanks or alternative wastewater disposal.  No impact has been identified. 

 
f) No unique geologic features, fossil-bearing strata, or paleontological sites are known to exist on the project site. 
 
Documentation: 
City of Redding Health and Safety Element, figures 4-1 (Ground Shaking Potential) and 4.2 (Liquefaction Potential). 
City of Redding General Plan Final Environmental Impact Report. 
City of Redding General Plan Background Report, 1998. 
City of Redding Grading Ordinance, RMC Chapter 16.12. 
City of Redding Standard Specifications, Grading Practices. 
City of Redding Standard Development Conditions for Discretionary Approvals . 
Soil Survey of Shasta County Area, United States Department of Agriculture, Soil Conservation Service and Forest Service, August 
1974. 
Division of Mines and Geology Special Publication 42. 
State Regional Water Quality Control Board, Central Valley Region, Regulations related to Construction Activity Storm Water Permits 
and Storm Water Pollution Prevention Plans. 
 
Mitigation: 
None necessary. 
 
 

 
 
VIII.  GREENHOUSE GAS EMISSIONS: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than-

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Generate greenhouse gas emissions, either directly or indirectly, that 

may have a significant impact on the environment? 
 
 

 
 

 
X 

 
 

 
b) Conflict with an applicable plan, policy or regulation adopted for the 

purpose of reducing the emissions of greenhouse gases? 
 
 

 
 

 
 

 
X 
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Discussion: 

a) In 2005, the Governor of California signed Executive Oder S-3-05, establishing that it is the State of California’s goal to reduce
statewide greenhouse gas (GHG) emission levels.  Subsequently, in 2006, the California State Legislature adopted Assembly
Bill AB 32, the California Global Warming Solutions Act.  In part, AB 32 requires the California Air Resources Board to
develop and adopt regulations to achieve a reduction in the State’s GHG emissions to year 1990 levels by year 2020.

California Senate Bill SB 97 established that an individual project’s effect on GHG emission levels and global warming must
be assessed under CEQA.  SB 97 further directed that the State Office of Planning and Research (OPR) develop guidelines for
the assessment of a project’s GHG emissions.  Those guidelines for GHG emissions were subsequently included as amendments
to the CEQA Guidelines.  The guidelines did not establish thresholds of significance and there are currently no state, regional,
county, or city guidelines or thresholds with which to direct project-level CEQA review.  As a result, the City of Redding has
utilized the best available information to develop a threshold until a specific quantitative threshold is adopted by the state or
regional air district.

As the Lead Agency, the City has opted to utilize a quantitative non-zero project-specific threshold using a methodology
recommended by the California Air Pollution Officers (CAPCOA) and accepted by the California Air Resources Board.
According to CAPCOA’s Threshold 2.3, CARB Reporting Threshold, 10,000 metric tons of carbon-dioxide equivalents per
year (mtCO2eq/yr) is recommended as a quantitative non-zero threshold.  According to the CAPCOA, this threshold would be
equivalent to 550 dwelling units, 400,000 square feet of office use, 120,000 square feet of retail, or 70,000 square feet of
supermarket use.  This approach is estimated to capture over half the future residential and commercial development projects
and is designed to support the goals of AB 32 and not hinder it.

The United States Environmental Protection Agency (EPA) identifies four primary constituents that are most representative of
the GHG emissions. They are:

• Carbon Dioxide (CO2):  Emitted primarily through the burning of fossil fuels.  Other sources include the burning of solid
waste and wood and/or wood products and cement manufacturing.

• Methane (CH4):  Emissions occur during the production and transport of fuels, such as coal and natural gas.  Additional
emissions are generated by livestock and agricultural land uses, as well as the decomposition of solid waste.

• Nitrous Oxide (N2O):  The principal emitters include agricultural and industrial land uses and fossil fuel and waste
combustion.

• Fluorinated Gases:  These can be emitted during some industrial activities.  Also, many of these gases are substitutes for
ozone-depleting substances, such as CFCs, which have been used historically as refrigerants.  Collectively, these gases are
often referred to as “high global-warming potential” gases.

The primary generators of GHG emissions in the United States are electricity generation and transportation.  The EPA estimates 
that nearly 85 percent of the nation’s GHG emissions are comprised of carbon dioxide (CO2).  The majority of CO2 is generated 
by petroleum consumption associated with transportation, and coal consumption associated with electricity generation.  The 
remaining emissions are predominately the result of natural-gas consumption associated with a variety of uses. 

With regard to the project, the predominant associated GHG is CO2 generated by motor-vehicle travel to and from the site.  To 
a substantially lesser degree, the project will result in CH4 emissions associated with use of electric power generated by the 
Redding Electric Utility (REU), though it should be noted that REU distributes power from a variety of sources, including 
hydroelectric, wind, and natural gas. 

Given the scope and nature of the proposed project compared to that of similar projects, emissions from the project would be 
significantly below the thresholds put forth by CARB, as well as the City’s air-quality thresholds.  Therefore, the project would 
not contribute significantly to GHG emissions in the air basin.  Additionally, the City and State’s construction standards and 
BMPs, including Air Quality SSM 1 through 9 (listed in Section III, Air Quality, above), will be used during construction to 
further limit any potential contribution to negative impacts from GHG emissions.  The project’s direct or indirect impact on 
measurable GHGs in the Redding area would be less than significant. 

On a larger scale, the City of Redding’s General Plan acknowledges that land use decisions have an impact on climate and air 
quality.  Land use decisions that result in low or very low density on the periphery of the community increase the amount of 
vehicle-miles traveled (VMT), which increases vehicle emissions. In response to this impact, the City’s General Plan includes 
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a number of goals and policies in the Community Development and Design Element, Transportation Element, and Housing 
Element that promote a compact urban form and encourage infill development, advocate higher housing density, and ensure 
connectivity to citywide bikeways and pedestrian plans.  The goal of these policies is to reduce VMT, which also reduces 
emissions and reduces a wide variety of air quality impacts. Since automobiles are considered a major source of GHG emission, 
each vehicle trip reduced also reduces GHG emissions. 

 
b) The project would not conflict with any applicable plan, policies, or regulations adopted to reduce GHG emission.  As noted, 

in “a” above, the project is in conformance with the City’s air quality policies and thresholds, State guidelines and regulations, 
and Standard Mitigation Measures listed in Section III Air Quality, above. The proposed project would have no impact on any 
plans, policies, or regulations related to GHG emissions. 

 
Documentation: 
City of Redding General Plan, 2000. 
CPCOA website, July 19, 2010. 
California Office of the Attorney General, “The California Environmental Quality Act Addressing Global Warming Impacts at the Local 
Agency Level,” updated January 6, 2010. 
 
Mitigation: 
None necessary. 
 
 

 
 
IX. HAZARDS AND HAZARDOUS MATERIALS: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Create a significant hazard to the public or the environment through the 

routine transport, use, or disposal of hazardous materials? 
 
 

 
 

 
 

 
X 

 
b) Create a significant hazard to the public or the environment through 

reasonably foreseeable upset and accident conditions involving the release 
of hazardous materials into the environment?  

 
 

 
 

 
 

 
X 

 
c) Emit hazardous emissions or handle hazardous or acutely hazardous 

materials, substances, or waste within one-quarter mile of an existing or 
proposed school? 

 
 

 
 

 
 

 
X 

 
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? 

 
 

 
 

 
 

 
X 

 
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? 

 
 

 
 

 
 

 
X 

 
f) Impair implementation of or physically interfere with an adopted 

emergency response plan or emergency evacuation plan? 
 
 

 
 

 
 

 
X 

 
g) Expose people or structures, either directly or indirectly, to a significant 

risk of loss, injury, or death involving wildland fires? 
 
 

 
 

 
 

 
X 

 
Discussion:   
 
a-d) The nature of the project as a residential subdivision does not present a significant risk related to hazardous materials or 

emissions.  There are no documented hazardous material sites located on or near the project. 
 
e) The project is located outside the established approach/departure clear zones for Redding Municipal Airport.  The project's land 

use of low-density residential would not conflict with operations of the Airport or present a safety hazard to people residing in 
the subdivision. 
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f) The project does not involve a use or activity that could interfere with emergency-response or emergency-evacuation plans for 
the area. 

 
g) The project site is not located within a Very High Fire Risk Area as designated by the State of California.  The project area is 

primarily barren, flat terrain and is mostly surrounded with developed single-family residential homes with ease of access from 
the surrounding areas. Shasta View Drive, which borders the western boundary of the site, serves as a major arterial collector 
and provides a secondary access connection to hundreds of residents in the larger Silverstone and Shastina Ranch Subdivisions. 
Additionally, the project will gain access from Rancho Road, a major arterial, as its primary point of access.  Impacts associated 
with wildland fire hazards would be considered less than significant, and no mitigation measures are necessary. 

 
Documentation: 
City of Redding General Plan, Health and Safety Element, 2000. 
 
Mitigation: 
None necessary. 
         
 

 
 
X. HYDROLOGY AND WATER QUALITY:  Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a)  Violate any water quality standards or waste discharge requirements or 

otherwise substantially degrade surface or ground water quality? 
  

 
 
 

 
X 

 
b)  Substantially decease groundwater supplies or interfere substantially with 

groundwater recharge such that the project may impede sustainable 
groundwater management of the basin? 

  
 

 
 

 
X 

 
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: 

  
 

 
X 

 
 

 
 i) Result in substantial erosion or siltation on- or off-site; 

  
 

 
X 

 
 

 
 ii) Substantially increase the rate or amount of surface runoff in a manner 

which would result in flooding on- or off-site; 
  

 
 
 

 
X 

 
 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; or  

  
 

 
 

 
X 

 
 iv) Impede or redirect flood flows? 

 
 

 
 

 
X 

 
 

 
d)  In flood hazard, tsunami, or seiche zones, risk release of pollutants due to 

project inundation? 
 
 

 
 

 
 

 
X 

 
e) Conflict with or obstruct implementation of a water quality control plan 

or sustainable groundwater management plan? 

 
 

 
 

 
 

 
X 

 
Discussion: 
 
a) Since the project would be served by City sanitary sewer service, the project would not involve any permitted discharges of 

waste material into ground or surface waters.  Construction and operation of the project would not violate any water quality 
standards established by the Central Valley Regional Water Quality Control Board (RWQCB) in its Basin Plan for the 
Sacramento River and San Joaquin River Basins.  Water pollution best management practices are required and will be 
incorporated into the improvement plans for the project.  The City’s construction standards require that all projects prepare an 
erosion and sediment control plan (ESCP) prior to construction to address water pollution control.  The ESCP will ensure that 
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water quality standards are not substantially affected by the project during construction. 
 

b) The project would utilize City water service for domestic uses and fire protection. The proposed project would not impact 
groundwater supplies.  
 

c,e) Stormwater runoff from the site flows generally in an easterly direction gently sloping from the northwest corner of the site to 
the east toward Clover Creek, and would not be significantly altered with construction of the project.  A series of on-site 
underground drainage management areas are proposed within the private motor court driveways and will eventually drain to 
Rancho Road and east in the same manner as existing storm water flows. 
 

 The project is subject to standard requirements defined under Section VII., Geology and Soils, and Biological Resources, above, 
that minimize the potential for erosion or siltation on- or off-site.  The final improvement plans for the project must also 
incorporate specific design measures intended to limit pollutant discharges in stormwater from urban improvements as 
established under the State’s National Pollutant Elimination System (NPDES) general permit, which the City is now obligated 
to follow in accordance with State Water Quality Control Order No. 2003-0005-DWQ.  Feasible Best Management Practices 
(BMPs) would be incorporated in the final design of the project’s storm-drain system, as approved by the City Engineer, based 
on the BMPs listed in the latest edition of the California Storm Water Quality Association Storm Water Best Management 
Practices Handbook. 

 
 City of Redding Policy 1806 requires that all subdivision development include stormwater detention facilities designed to 

maintain existing predevelopment rates of runoff during a 10-, 25-, and 100-year storm event with a 6-hour duration.  The 
project application includes a storm drainage analysis prepared by Sharrah Dunlap Sawyer, Inc. dated December 29, 2022 that 
concludes that the proposed design is sufficient to maintain or reduce existing flows from the site in accordance with City 
Council Policy 1806, and City of Redding Engineering Division requirements for protection of floodplains and downstream 
drainage concerns.  Development of the subdivision will not have significant impacts to storm drain runoff. The project would 
not conflict with a water quality control plan or groundwater management plan. 

 
d) The project site is not located in a flood hazard, tsunami or seiche zone. 
 
Documentation: 
City of Redding General Plan Background Report, Chapter 10, Health and Safety Element, 1998. 
Federal Emergency Management Agency Floodplain regulations, FIRM map 06089C1562G dated March 17, 2011. 
City of Redding Storm Drain Master Plan, Montgomery-Watson Engineers 1993. 
Entitlement Storm Drainage Analysis, Sharrah Dunlap Sawyer, Inc., December 29, 2022. 
 
Mitigation: 
None necessary. 
 
 

 
 
XI. LAND USE AND PLANNING: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Physically divide an established community?  

 
 

 
 

 
 

 
X 

 
b) Cause a significant environmental impact due to conflict with any land 

use plan, policy, or regulation adopted for the purpose of avoiding or 
mitigating an environmental effect? 

 
 

 
 

 
 

 
X 

 
Discussion: 
 
a) The project is a single-family development located in an area that is zoned for this use, and is surrounded by other similar or 

compatible uses.  Therefore, the project does not have the potential to physically divide an established community. 
 
b) The project is compatible with the applicable policies and regulations of the City General Plan and Zoning Ordinance and is  
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 not in conflict with any land use plan, policy, or regulation adopted for the purpose of avoiding or mitigating an environmental 
effect. 

 
Documentation: 
City of Redding General Plan, Community Development and Design Element, 2000. 
City of Redding General Plan Environmental Impact Report, 2000, SCH #1998072103. 
City of Redding General Plan, Natural Resources Element, 2000. 
Central Valley Water Quality Control Board Response to Comments, February 8, 2023 
 
 
Mitigation: 
None necessary. 
 
 

 
 
XII.  MINERAL RESOURCES: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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? 

 
 

 
 

 
  

X 
 
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? 

 
 

 
 

 
  

X 

 
Discussion:  
 
a, b)  The project site is not identified in the General Plan as having any known mineral-resource value or as being located within 

any “Critical Mineral Resource Overlay” area. 
 
Documentation: 
City of Redding General Plan, Natural Resources Element, 2000. 
 
Mitigation: 
None necessary. 
 
 

 
 
XIII.  NOISE: Would the project result in: 
 

 
Potentially  
Significant 

Impact 

 
Less-Than- 
Significant 

With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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? 

 
 

 
X 

 
 

 
 

 
b) Generation of excessive ground-borne vibration or ground-

borne noise levels? 
 
 

 
 

 
 

 
X 

 
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? 

 
 

 
 

 
 

 
X 

 
Discussion: 
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a) The project site is located adjacent to Rancho Road and Shasta View Drive and may be affected primarily by traffic noise along 

Rancho Road.  Shasta View Drive has been reduced to a two-lane arterial through the existing portions of the Stonecreek 
Subdivision and the Shasta Ranch Subdivision access from Airport Road, therefore noise levels would not be considered 
significant in this location. 

 
 The City of Redding General Plan Noise Element establishes 60 dB Ldn as the standard acceptable exterior noise level for 

residential land use (in the outdoor activity area/backyard) and 45dB Ldn for interior noise levels (40dB in sleeping areas).  
Noise levels exceeding those standards from traffic noise along arterial streets is typically attenuated by construction of a 
standard 6-foot-high arterial block wall adjacent to proposed subdivisions.  

 
 Table 5-2 of the Noise Element presents projected noise contours from the major road segments in the City, including Rancho 

Road.  This table indicates that the projected 60 dB noise contour extends a projected 76 feet from road centerline into the 
project site for those lots adjacent to Rancho Road.  The General Plan requires that, where not possible to reduce outdoor 
activity areas to 60 dB Ldn/CNEL or less, using a practical application of the best-available noise-reduction measures (i.e. a  
6-foot-high block wall), higher exterior noise levels may be allowed provided that practical exterior noise-level reduction 
measures have been implemented and that interior noise levels are in compliance with the General Plan Table 5-4.  Therefore, 
as mitigation for potential noise impacts,  an 8-foot-high block wall will be required along Rancho Road and along the lot 
adjoining Shasta View Drive.  The wall will then transition to a 6-foot-high wall to connect to the existing wall along Units 1 
through 4 of the subdivision  These measures will ensure that residents are not exposed to noise levels that would be considered 
significant by the City of Redding standards. 

 
 During the construction of the proposed project, there will be a temporary increase in noise in the project vicinity above existing 

ambient noise levels.  The most noticeable construction noise will be related to grading, utility excavation, and land-clearing 
activity. The City's Grading Ordinance (RMC Chapter 16.12.120.H) limits grading-permit-authorized activities to between the 
hours of 7:00 a.m. and 7:00 p.m., Monday through Saturday.  No operations are allowed on Sunday.  Since heavy construction 
work associated with the project is limited in scope and by existing regulation, the anticipated noise impact to neighboring 
residents is considered less than significant. 

 
b)  Due to the nature of the project as a residential subdivision, the use would not result in a permanent increase in ambient noise 

levels and would not result in generation of excessive ground-borne vibration or ground-borne noise levels.  
 
c) The proposed subdivision site is not located within any of the noise contours of Redding Municipal Airport and is located 

approximately two miles away.  There are no private airstrips in the vicinity of the project site. 
 
Documentation: 
City of Redding General Plan, Noise Element, 2000. 
City of Redding Grading Ordinance Redding Municipal Code, Section 16.12.120. 
City of Redding General Plan, Transportation Element, 2000. 
City of Redding Zoning Ordinance Redding Municipal Code, Section 18.40.100. 
City of Redding Municipal Airport Area Plan. 
 
Mitigation: 
NSE 1- A minimum 6-foot-high masonry sound wall shall be constructed at the boundaries of both Rancho Road and Shasta View Drive 
right-of-ways adjacent to all residential lots.  The walls shall be constructed of decorative masonry materials that have a density of  
four (4) pounds per square foot and designed to reduce noise levels to 60 dB Ldn/CNEL or less.  The wall design shall incorporate 
materials providing two distinct surface reliefs, columns/pilasters articulated a minimum of 2 inches from the face of the wall, and a cap 
feature.  The wall aesthetic design shall be approved by the Development Services Director. 
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XIV.  POPULATION AND HOUSING: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Induce substantial unplanned population growth in an area, either 

directly (for example, by proposing new homes and businesses) 
or indirectly (for example, through extension of roads or other 
infrastructure)? 

 
 

 
 

 
 

 
X 

 
b) Displace substantial numbers of existing people or housing, 

necessitating the construction of replacement housing elsewhere? 
 
 

 
 

 
 

 
X 

 
Discussion: 
 
a, b) The project would create opportunity for the construction of new homes as planned and anticipated by the Redding General 

Plan.  As previously noted, the project is similar in character to that in the surrounding area.  The project would not induce 
unplanned population growth and does not propose the extension of any new roads or utilities not anticipated by the General 
Plan.  The project does not displace substantial numbers of people or housing. The project will be providing housing. 

   
Documentation: 
City of Redding General Plan, Housing Element, 2020 
 
Mitigation: 
None necessary. 
 
 

 
XV. PUBLIC SERVICES:  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: 

 
Potentially 
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
Fire Protection?   

 
 
 

 
X 

 
Police Protection?   

 
 
 

 
X 

 
Schools?   

 
 
 

 
X 

 
Parks? 

 
 

 
 

 
 

 
X 

 
Other public facilities?  

 
 

 
 

 
 

 
X 

 
Discussion: 
 
Fire and Police Protection: 
 
The City would provide police and fire protection to the project from existing facilities and under existing service levels.  The size of 
the project would not mandate the need for additional police or fire facilities. 
 
The project is subject to Chapter 16.20 of the Redding Municipal Code, which requires new development to pay a citywide fire facilities 
impact fee calculated to mitigate a project’s fair share of cumulative impacts to the City’s fire-protection infrastructure based upon 
improvements necessary to accommodate new development under the City’s General Plan. 
 
Schools: 
 
The project is located in the Pacheco Elementary School Elementary School District and Anderson Union High School District and may 
contribute to the total student enrollment in these districts.  However, a school-facility impact (in-lieu) fee exists, as provided under 
State law, that is paid prior to the issuance of a building permit for each residential unit to address school-facility funding necessitated 
by the effects of growth citywide. 
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Parks: 
 
The project will not cause a physical deterioration of an existing park facility or cause an adverse physical impact associated with a new 
park facility.  The project is subject to Chapter 16.20 of the Redding Municipal Code, which requires new residential development to 
pay a citywide park and recreation-facilities impact fee calculated to mitigate a project’s fair share of cumulative impacts to the City’s 
parks and recreation infrastructure, based upon improvements necessary to accommodate new development under the City’s General 
Plan.  See discussion under Item XVI (Recreation) below. 
 
  



City of Redding 
Development Services Department 
Planning Division  Initial Study 
 

 

_______________________________________________________________________________________________________________________________________
_ 
 
Silverstone Subdivision Unit 5/ S-2023-00027 22  

 

Other public facilities: 
 
See discussion under Item XIX (Utilities and Service Systems) below. 
 
Documentation: 
City of Redding General Plan, Public Facilities Element, 2000. 
 
Mitigation: 
None necessary. 
 
 

 
 
XVI. RECREATION: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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? 

 
        

   
X 

 
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? 

 
        

   
X 

 
Discussion: 
 
a, b) The project will not cause a physical deterioration of an existing recreation facility or cause an adverse physical impact 

associated with a new recreation facility.  
 
 Chapter 17.54 of the City’s Subdivision Ordinance, Park and Recreational Land Dedications and In-Lieu Fees, requires that 

as a condition of approval of a tentative map, a subdivider shall either dedicate land or pay a fee in lieu thereof, or both, for 
park or recreation purposes.  In accordance with state subdivision law, only projects containing 50 or more lots may be required 
to dedicate land for park development. 

 
Documentation: 
City of Redding General Plan, Natural Resources Element, 2000. 
City of Redding General Plan, Recreation Element, 2000. 
City of Redding General Plan, Public Facilities Element, 2000. 
 
Mitigation: 
None necessary. 
 
 

 
 
XVII. TRANSPORTATION: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Conflict with a program plan, ordinance or policy addressing the 

circulation system, including transit, roadway, bicycle and 
pedestrian facilities?     

  
 

 
X 

 
 

 
b) Conflict or be inconsistent with CEQA Guidelines Section 

15064.3, Subdivision (b)?  
  

 
 
 

 
X 
 

 
c) Substantially increase hazards due to a geometric design feature 

(e.g., sharp curves or dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

  
 

 
X 
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XVII. TRANSPORTATION: Would the project: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
d) Result in inadequate emergency access?   

 
 
 

 
X 

Discussion:  
 
a-c ) A Transportation Impact Study for the Silverstone Residential Subdivision was prepared by W-Trans.  The study recommended 

multiple traffic-calming suggestions as a result of the addition of project traffic to the area.  The site is part of a larger complex 
of developments that includes Silverstone Subdivision Units 1 through 5 located directly south of this project and consisting of 
116 residential units (construction currently underway), and the Shastina Ranch project located further to the south (with access 
to Airport Road) with a total of 409 lots having been constructed.  The road extension of Shasta View Drive from Rancho Road 
through the entire project (Silverstone Subdivision Units 1 through 4 and the current Unit 5) has been completed along with 
the road extension which crosses Clover Creek and connects to all of the subdivisions.  The primary access to the proposed 
subdivision (Unit 5) would be from Rancho Road via construction of a new street (Road C) located near the intersection of 
Rancho Road and Goodwater Avenue (Figure 2). Shasta View Drive provides bicycle lanes and sidewalks which, with the 
construction of dwelling units on the project site, will extend along Shasta View Drive and along Rancho Road.  A raised 
median will be installed on Rancho Road to physically prohibit left turns to and from the project entrance to ensure traffic 
safety.  The site plan includes new two-lane local streets having connections to Rancho Road and the Silverstone Subdivision 
Units 1 through 4.  Many of the housing units would be served by a dead-end street or side streets.  No units would have direct 
vehicle access to Shasta View Drive or Rancho Road. 

  
 The Transportation Element of the General Plan establishes acceptable peak-hour “Level of Service” (LOS) criteria for 

roadways and intersections for use in transportation planning and project review.  The LOS methodology is an established way 
of ranking the degree of traffic-flow efficiency and congestion.  For most of the City, LOS “C” or “acceptable delay” is 
identified as the maximum allowable threshold before a more congested and potentially significant traffic condition occurs.  
For state highway interchange connections with local streets, a maximum LOS “D” or “tolerable delay” is established.  A 
thorough explanation of LOS methodology is provided in the Transportation Element and the Transportation and Circulation 
Section of the General Plan Environmental Impact Report (EIR). 

 
 The traffic study prepared for the project analyzed project impacts during both morning and evening peak hours for both 

existing conditions and cumulative (year 2030) conditions help assess potential LOS and traffic-movement impacts.  Impacts 
were analyzed at Churn Creek Road, Ranch Road, and Shasta View Drive critical intersections.  These include: 

 
 Intersections Studied   
 

• Churn Creek Rd./ Rancho Rd. (westbound approach)  
• Shasta View Dr./ Rancho Rd. (northbound approach) 
• Shasta View Dr./ Rancho Rd. (southbound approach) 
• Goodwater Ave./Rancho Rd. (southbound approach) 

 
 In its review of the noted intersections and streets, the study finds that while traffic associated with pending development in the 

project vicinity added to existing volumes at the Churn Creek Road/ Rancho Road intersection would deteriorate to LOS “D,” 
the proposed project would add less than five seconds of additional delay to this approach, and the project’s effect would be 
considered acceptable.  Based on the Office of Planning Research (OPR) and information contained within the Shasta Regional 
Transportation Agency (SRTA) travel demand model, the study determined that the project’s impact on Vehicle Miles Traveled 
(VMT) would be considered less than significant.  

 
 The project is subject to Chapter 16.20 of the Redding Municipal Code, which requires new development to pay a citywide 

transportation development impact fee calculated to mitigate a project’s fair share of cumulative impacts to the City’s  
street- and traffic-control infrastructure based upon improvements necessary to accommodate new development under the 
City’s General Plan. 
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  The project would not conflict with any program, plan, ordinance, or policy addressing the circulation system.  The project will 

not conflict with CEQA guidelines section 15064.3(b). 
 

d)   With the streets proposed in the Silverstone Subdivision, Unit 5 there will be one access point on Rancho Road and another 
which connects to Silverstone Subdivision Units 1 through 4.  These units have multiple connection points on Shasta View 
Drive.  With these measures, there would be adequate emergency access to the proposed subdivision.  The Redding Fire 
Marshal has deemed this to be adequate access for emergency access and fire protection. 

 
  General Plan Health and Safety Policies HS4J and HS4I generally require that residential neighborhoods having 50 or more 

dwelling units have at least two points of public-street access and that cul-de-sac or dead-end street lengths not exceed 600 
feet.  The project is under the 50-lot threshold for a second access; therefore, the proposed roadways and access points comply 
with General Plan Policy HS4J. 

 
Documentation: 
City of Redding General Plan, Transportation Element, 2000. 
City of Redding General Plan Environmental Impact Report, 2000, SCH #1998072103. 
City of Redding Parks, Trails, and Open Space Master Plan, 2018. 
City of Redding Traffic Impact Fee Program. 
City of Redding Active Transportation Plan, 2018. 
Redding Area Bus Authority System Map and Route Guide, October 2000. 
Transportation Impact Study, W-Trans, October 4, 2023. 
 
Mitigation: 
None necessary. 
 
 

 
 
XVIII. TRIBAL CULTURAL RESOURCES: 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: 

 
Potentially  
Significant 

Impact 

 
Less-Than-

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
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), or 

 
 

 
 

 
 

 
X 

 
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. 

 
 

 
 

 
 

 
X 

 
Discussion:   
 
a, b)  The project was referred to the appropriate tribal entities and no request for consultation was received. 
 
Documentation:   
Letters sent to Redding Rancheria and the Wintu Tribe of Northern California, dated April 24, 2023. 
 
Mitigation:   
None necessary. 
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XIX. UTILITIES AND SERVICE SYSTEMS: Would the project: 

 
Potentially 
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
a) Require or result in the relocation or construction of new or 

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

  
 

 
 

 
X 

 
b) Have sufficient water supplies available to serve the project and 

reasonably foreseeable future development during normal, dry 
and multiple dry years? 

  
 

 
 

 
X 

 
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? 

 

  
 

 
 

 
X 

 
d) Generate solid waste in excess of State or local standards, or 

infrastructure, or otherwise impair the attainment of solid waste 
reduction goals? 

  
 

 
 X 

 
e) Comply with Federal, State, and local management and 

reduction statutes and regulations related to solid waste? 
    

X 

 
Discussion:  
 
a) The proposed development does not generate the need for relocation of nor construction of new or expanded water or 

wastewater treatment or stormwater drainage, electric power, natural gas, or telecommunications facilities.  
 

b) Potable water is available from the City to serve the project, with adequate pressure and flows for fire suppression.  The 
demands of the project can be accommodated within the City’s existing water resources.  Sufficient water supplies are available 
to serve the project and reasonably foreseeable future development during normal, dry, and multiple dry years. 
 

c) The project will utilize the City’s sanitary sewer system to dispose of wastewater.  Adequate sewer capacity and wastewater 
treatment is available in the City’s existing system. 
 

d) The project would not generate solid waste in excess of State or local standards, or infrastructure, or otherwise impair the 
attainment of solid waste reduction goals.  The City provides solid waste disposal (curbside pick-up) service, which homes in 
the subdivision would utilize.  Adequate capacity is available to serve the needs of the project without need of special 
accommodation. 
 

e) The project will comply with Federal, State, and local management and reduction statutes and regulations related to solid waste.  
The City regulates and operates programs that promote the proper disposal of toxic and hazardous materials from households, 
including those created by the project. 

 
Documentation: 
City of Redding General Plan, Public Facilities Elements, 2000. 
City of Redding Water and Sewer Atlas. 
 
Mitigation: 
None necessary. 
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XX.  WILDFIRE: If located in or near state responsibility areas or 
lands classified as very high fire hazard severity zones, would the 
project: 

 
Potentially 
Significant 

Impact 

 
Less-Than- 

Significant With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

a) Substantially impair an adopted emergency response plan or 
emergency evacuation Plan? 

  
 

 
 

 
X 

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

  
 

 
 

 
X 

 
c) Require installation or maintenance of associated infrastructure 

(such as roads, fuel sources, power lines or other utilities) that 
may exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment? 

  
 

 
 

 
X 

 
d) Expose people or structures to significant risks, including 

downslope or downstream flooding or landslides, as a result, 
post-fire slope instability, or drainage changes? 

    
X 

 
Discussion:  
 
a) The project site is not located within the Very High Fire Severity Zone and is not adjacent to areas with significant fuel loads.  

The project would not impair an emergency response plan or emergency evacuation plan.  
 

b-d)  Because the project site is flat without any slope and no vegetation, nor is it surrounded by any significant vegetated area or 
slopes, the project would not exacerbate wildfire risks or expose project occupants to pollutant concentrations from a wildfire, 
require the installation or maintenance of associated infrastructure that could exacerbate wildfire risks, or expose people or 
structures to downstream flooding or landslides.  No impacts associated with wildfire are anticipated. 

 
Documentation: 
CalFire, Fire Hazard Severity Zone Maps, Shasta County, 2008. 
 
Mitigation: 
None necessary. 
 
 

 
 
XXI.  MANDATORY FINDINGS OF SIGNIFICANCE: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 
Significant 

With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
 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 the 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?  

  
X 

 
  

 
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)? 

  
 X  
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XXI.  MANDATORY FINDINGS OF SIGNIFICANCE: 

 
Potentially  
Significant 

Impact 

 
Less-Than- 
Significant 

With 
Mitigation 

Incorporated 

 
Less-Than- 
Significant 

Impact 

 
No 

Impact 

 
c) Does the project have potential environmental effects which may cause 

substantial adverse effects on human beings, either directly or 
indirectly?     

 
 

 
 

 
 

 
X 

 
Discussion:   
 
a) As discussed under Item XIII, Noise, if unmitigated, the project has the potential to result in impacts to the comfort and safety 

of residents due to the distance of proposed dwelling units from Rancho Road and Shasta View Drive.  Mitigation Measure 1 
is established to reduce potential impacts to less than significant. 
 

b) As discussed in Item III, the project will contribute to regionwide cumulative air quality impacts.  However, under policy of 
the General Plan, application of Standard Mitigation Measures (SMMs) will eliminate the potential for air quality impacts 
from this project. 
 

c) As discussed herein, the project does not have characteristics which could cause substantial adverse effects on human beings, 
either directly or indirectly. 
 

Documentation: 
See all Sections above. 
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Attachment A 
Figure 1 – Location Map 

Figure 2 – Tentative Subdivision Map 
Figure 3 – Planned Development Book for Silverstone Subdivision, Unit 5  
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Attachment B 
Biological Resource Assessment 
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Attachment C 
Draft Delineation of Jurisdictional Waters of the United States 
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Attachment D 
Gallaway Biological Resources Memorandum 
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Attachment E 
Cultural Resources Inventory Survey 

 
 

NOTE TO REVIEWER: Information contained in the Cultural Resources Inventory Survey (Gallaway Enterprises, Inc., 2022) for the 
project related to the specific location of prehistoric and historic sites is confidential and exempt from the Freedom of Information Act 
(FOIA) and the California Public Records Act (CPRA); therefore, site-specific cultural resource investigations are not appended to this 
Initial Study. Professionally-qualified individuals, as determined by the California Office of Historic Preservation, may contact the City 
of Redding Development Services Department, Planning Division directly in order to inquire about its availability. 
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Attachment F 
Letters sent to Redding Rancheria and Wintu Tribe of Northern California 
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Attachment G 
Entitlement Storm Drainage Analysis 
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Attachment H 
Central Valley Water Quality Control Board Response to Comments 
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Attachment I  
Transportation Impact Study 
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Site Data:

APN:   054-910-080
   
Existing Use:  Vacant
General Plan:  Res. 2-3.5
Zoning:  RS-3-PD
Proposed Use:  41 Lot Residential Subdivision
Site Area:  5.0 AC
Total Area:  66.6 AC
Project Units:  41
Total Units:  229
Project Density: 3.4 D.U./AC
Electricity:  Redding Electric Utility
Water:   City of Redding
Sewer:   City of Redding
Telephone:  AT&T

Traditional Lots     17

Motor Court Lots   24

   Total: 41

Legend:

1” = 80’

Sh
as

ta
 V

ie
w

 D
ri

ve

St
re

et
 ‘A

’

Street ‘B’

St
re

et
 ‘C

’3

2

1

4

5

6

9 10 15 16 21 22

8 11 14 17 20 23

7 12 13 18 19 24

25262728293031

Project Boundary

Rancho Road

S i l v e r s t o n e  U n i t  1

G
oo

dw
at

er
 A

ve

Prepared for:

LAND & TIMBER

january 2023

Prepared by:

Job No. 22.0142
1SHARRAH 

DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 

D 

••• 



32363738394041Sh
as

ta
 V

ie
w

 D
ri

ve

St
re

et
 ‘A

’

St
re

et
 ‘C

’3
2
1

4

5
6

9 10 15 16 21 22
8 11 14 17 20 23

7 12 13 18 19 24

252627293031

Rancho Road

S i l v e r s t o n e  U n i t  1

G
oo

dw
at

er
 

Av
e

SITE MAP

TYPICAL MIN. DIMENSIONS

Garage Setback:  20’
Rear Setback:   12’
Side Setback:   5’
Corner Side Setback:  12’

TRADITIONAL LOT
LOTS 25-41

MOTORCOURT LOTS
LOTS 1-24

STREET ‘B’
STREET ‘B’

RANCHO ROAD

20’ 20’

12’ MIN.12’ MIN. 10’ PSE10’ PSE

26’

5’ MIN.

12’ MIN.12’ MIN.

15’
BUILDING
SETBACK

LINE

10’ PSE

80
’

80
’

40’

40’

Street ‘B’

28333435

typIcal lot

Prepared for:

LAND & TIMBER

january 2023

Prepared by:

Job No. 22.0142
2S H A RR A H 

D U NL A P 
SAW Y E R 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 

-r -

J-

1 
I 

I 

I 

I 
~- - - -

~ 

1 
I 

I 
I I 

I -

I 
- - - -- -- - - - -~ 

[ 



47’ STREET SECTION
STREET ‘B’

10’ PUE

10’ PUE 5’ 5’

2.5’ 1.5’
10’ PUE33’

TR
A

D
IT

IO
N

A
L

LO
T 

H
O

M
E

M
O

TO
RC

O
U

RT
LO

T 
H

O
M

E

N.T.S.

R/W R/W

StReet SectIonS

47’ STREET SECTION
STREET ‘A’

10’ PUE10’ PUE

15.5’3’ 3’5’ 5’

2%2%

N.T.S.

15.5’

R/W R/W
47’

2%

Prepared for:

LAND & TIMBER

january 2023

Prepared by:

Job No. 22.0142
3

SHARRAH 
DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 

---+ 



26’ 20’20’

MOTORCOURT SECTION

M
O

TO
RC

O
U

RT
LO

T 
H

O
M

E

M
O

TO
RC

O
U

RT
LO

T 
H

O
M

E

N.T.S.

60’ STREET SECTION
STREET ‘C’

R/W R/W
60’

17.5’ 17.5’3’5’ 3’ 5’ 4.5’4.5’

2%
2% 2%

2%

N.T.S.

StReet SectIonS

Prepared for:

LAND & TIMBER

january 2023

Prepared by:

Job No. 22.0142
4SHARRAH 

DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 



UNIT 1

UNIT 2
UNIT 3

UNIT 4

Rancho Road

Sh
as

ta
 V

ie
w

 D
ri

ve

Future 
School/

Park Site

SILVERSTONE SHASTINA RANCH
MASTER PLAN

A
ir

po
rt

 R
oa

d

Cr
ee

k 
Co

rr
id

or

Shastina Ranch

Stonesfair

Park

Future 
School/

Park
Site

Silverstone
Units

1-4

Walking
Trails

N.T.S.

SIlveRStone
5

planned development

pRoject SettIng

Prepared for:

LAND & TIMBER

january 2023

SIlveRStone
5

planned development

Prepared by:

Job No. 22.0142
5SHARRAH 

DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 



aRcHItectURe - 1567 S.f.

6
Prepared for:

LAND & TIMBER

january 2023

Note:  Architecture provided by D.R. Horton.  Final design subject to change.

Prepared by:

Job No. 22.0142

CEMENT---..-.~ 
PLASTER FINISH ,.. 

SHARRAH 
DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 

MISSION FRONT ELEVATION 

SECOND FLOOR PLAN 

[]0 
REAT ROOM 

12'-9' x1r-10· 

□ 

2-CAR GARAGE 
20'-0"x20'-3" 

r--------------------, 
I I 
I I 
I I 
I I 
I I 
I I 

--t -----------t-
1 I 

FIRST FLOOR PLAN 

DDDDDDDD 
DDDDDDDD 
DDDDDDDD 
DDDDDDDD 

FARMHOUSE FRONT ELEVATION 

I 

CRAFTSMAN FRONT ELEVATION 

1x3 BATTS o/ SMOOTH 
HARDIE PANEL 

CEDARMILL HARDIE 
LAP SIDING 



aRcHItectURe - 1615 S.f.

Prepared for:

LAND & TIMBER

january 2023

Note:  Architecture provided by D.R. Horton.  Final design subject to change.

Prepared by:

Job No. 22.0142
7SHARRAH 

DUNLAP 
SAWYER 
INCORPORATED 

SIERRA PACIFIC 
INDUSTRIES 

MISSION FRONT ELEVATION 

SECOND FLOOR PLAN 

11 

I~ 

-= = 
2-CAR GARAGE 

20'-0" x 20'-3" 

FIRST FLOOR PLAN 

DDDDDDDD fl 
DDDDDDDD 
DDDDDDDD 
DDDDDDDD 

FARMHOUSE FRONT ELEVATION 

CRAFTSMAN FRONT ELEVATION 

CEDARMILL HARDIE 
LAP SIDING 



aRcHItectURe - 1631 S.f.

Prepared for:

LAND & TIMBER

january 2023

Note:  Architecture provided by D.R. Horton.  Final design subject to change.

Prepared by:

Job No. 22.0142
8SHARRAH 

DUNLAP 
SAWYER 
INCORPORATED 

CEMENT-------
PLASTER FINISH 

DECORATIVE~ 
TILE VENT 

SIERRA PACIFIC 
INDUSTRIES 

MISSION FRONT ELEVATION 

BEDROOM 1 
14'·1' 13'·1' 

SECOND FLOOR PLAN 

TQT,o.t. LIVING 

2-CAR GARAGE 

25'-0" 

[] □ 
REAT ROOM 

13'-2' X 17'-10' 

2-CAR GARAGE 
20'-2"x20'-3" 

--------------------, 

FIRST FLOOR PLAN 

I 
I 
I 
I 
I 
I 
I 
I 

DDDDDDDD 
DDDDDDDD 
DDD DDDDD 
DDDDDDDD 

FARMHOUSE FRONT ELEVATION 

I I 

.. - .. 

CRAFTSMAN FRONT ELEVATION 

1x3 BATTS o/ SMOOTH 
HARDIE PANEL 

LLUMINATED 
ADDRESS, TYP. 

CEMENT 
PLASTER FINISH 

CEDARMILL HARDIE 
LAP SIDING 



i Biological Resource Assessment for Skyview Plaza Project 
Gallaway Enterprises 

 

 

 

 

 
 

BIOLOGICAL RESOURCE ASSESSMENT 
Aquatic and Terrestrial Wildlife, and Botanical Resources 

 

Maryann Faire Project 
October 2018 

 
   

  

Prepared for: 

Palomar Builders, Inc.  
Attn: Jeb Allen 

2960 Innsbruck Drive 
Redding, CA 96003 

 
Prepared by: 

Gallaway Enterprises 
117 Meyers Street, Suite 120 

Chico CA 95928 
530-332-9909 

www.gallawayenterprises.com

117 Meyers Street, Suite 120, Chico CA 95928 

gallaway 
ENTERPRISES 



i Biological Resource Assessment 
Maryann Faire Project 

 

 

CONTENTS 

INTRODUCTION ............................................................................................................................................. 1 

Purpose and Overview .............................................................................................................................. 1 

Project Location and Environmental Setting ............................................................................................ 1 

Biological Survey Area ............................................................................................................................... 5 

Project Description.................................................................................................................................... 5 

METHODS ...................................................................................................................................................... 5 

References Consulted ............................................................................................................................... 5 

Special-Status Species ............................................................................................................................... 7 

Critical Habitat .......................................................................................................................................... 7 

Sensitive Natural Communities ................................................................................................................. 7 

Waters of the United States ..................................................................................................................... 7 

Biological and Botanical Surveys ............................................................................................................... 8 

Habitat Assessment .............................................................................................................................. 8 

Plant Surveys ......................................................................................................................................... 8 

RESULTS ........................................................................................................................................................ 8 

Vegetation Communities .......................................................................................................................... 8 

Annual Grassland .................................................................................................................................. 8 

Oak Woodland ...................................................................................................................................... 9 

Aquatic Habitat ......................................................................................................................................... 9 

Seasonal Swale ...................................................................................................................................... 9 

Non-vegetated Habitat ............................................................................................................................. 9 

Barren .................................................................................................................................................... 9 

Critical Habitat .......................................................................................................................................... 9 

Sensitive Natural Communities ................................................................................................................. 9 

Waters of the United States ..................................................................................................................... 9 

Special-Status Species ............................................................................................................................. 10 

Endangered, Threatened and Rare Plants .......................................................................................... 12 

Red Bluff Dwarf Rush .......................................................................................................................... 13 

Slender Orcutt Grass Critical Habitat .................................................................................................. 13 

Endangered, Threatened and Special Status Wildlife ......................................................................... 14 



ii Biological Resource Assessment 
Maryann Faire Project 

 

Migratory Birds and Raptors ............................................................................................................... 14 

Bats  .................................................................................................................................................... 15 

REGULATORY FRAMEWORK ........................................................................................................................ 15 

Federal .................................................................................................................................................... 15 

Waters of the United States, Clean Water Act, Section 404 .............................................................. 15 

Clean Water Act, Section 401 ............................................................................................................. 16 

Federal Endangered Species Act ......................................................................................................... 16 

Migratory Bird Treaty Act ................................................................................................................... 17 

State of California ................................................................................................................................... 17 

California Endangered Species Act ..................................................................................................... 17 

California Fish and Game Code (§3503.5) ........................................................................................... 17 

Lake and Streambed Alteration Agreement, CFGC (§1602) ............................................................... 17 

Rare and Endangered Plants ............................................................................................................... 18 

California Environmental Quality Act Guidelines §15380 ................................................................... 18 

CONCLUSIONS AND RECOMMENDATIONS ................................................................................................. 18 

Endangered, Threatened, and Rare Plants ............................................................................................. 18 

Endangered, Threatened, and Special-status Wildlife ............................................................................ 19 

Migratory Birds and Raptors ............................................................................................................... 19 

Species of Special Concern Bats .......................................................................................................... 19 

Other Natural Resources ......................................................................................................................... 19 

Waters of the United States ............................................................................................................... 19 

REFERENCES ................................................................................................................................................ 21 

LIST OF PREPARERS ..................................................................................................................................... 22 

 

FIGURES 

Figure 1. Regional Location ........................................................................................................................... 2 
Figure 2. Project Location ............................................................................................................................. 3 
Figure 3. Biological Survey Area .................................................................................................................... 4 
Figure 4  CNDDB and Critical Habitat Occurrences ....................................................................................... 6 
 



iii Biological Resource Assessment 
Maryann Faire Project 

 

TABLES 

Table 1. Special-status Species and Sensitive Natural Communities and Their Potential to Occur in the 
BSA of the Maryann Faire Project, Redding, CA. ........................................................................................ 10 

 

APPENDICES 

Appendix A................................................................................................................................. Species Lists 

Appendix B………………………………………..…………… Draft Delineation of the Waters of the United States Map 

Appendix C……………………………………………………………………………………………………..……  Observed Species Lists 

Appendix D……………………………………………………………..…………………………. Site Photos Taken October 4, 2018 

 

 



1 Biological Resource Assessment 
Maryann Faire Project 

 

BIOLOGICAL RESOURCE ASSESSMENT 
Maryann Faire Project 

Project Location: 
City of Redding, California 

Section 21 Township 31N Range 4W 
Enterprise Quadrangle 

INTRODUCTION 

Purpose and Overview 

The purpose of this biological resource assessment (BRA) is to document the endangered, threatened, 
sensitive and rare species, and their habitats that occur or may occur in the biological survey area (BSA) 
of the Maryann Faire Project (Project) located in the City of Redding, Shasta County, California (Figures 1 
& 2). The Project area is approximately 15 acres in size. The proposed Project involves the construction 
of a dual-use residential subdivision and commercial development. 
 
The BSA is the area where the focus of biological surveys is conducted (Figure 3). Gallaway Enterprises 
conducted a habitat assessment and a protocol-level rare plant survey in the BSA to evaluate site 
conditions and potential for rare and listed species to occur. Other primary references consulted include 
species lists and information gathered using the United States Fish and Wildlife Service (USFWS) 
Information, Planning, and Conservation System (IPaC), California Department of Fish and Wildlife’s 
(CDFW) California Natural Diversity Database (CNDDB), the California Native Plant Society’s (CNPS) list of 
rare and endangered plants, and literature review. The results of the BRA are the findings of surveys, 
habitat assessments, and recommendations for avoidance and minimization measures. 

Project Location and Environmental Setting 

The Project is located in the City of Redding, Shasta County, California, Latitude 40.53376, Longitude -
122.31575, within the United States Geological Survey (USGS) 7.5’ “Enterprise, CA” quadrangle, within 
Section 21, Township 31N, Range 4W. The Project site is located within the northernmost extent of the 
Central Valley in Redding, California. The site is currently composed primarily of annual grassland habitat 
with scattered oak trees. However, the site was historically dominated by oak woodland. The site has 
been and is currently used for cattle and horse grazing. An existing dirt road crosses through the 
northwestern corner of the Project site. One wetland swale occurs in the southern portion of the Project 
site. Open grazing land and oak woodland occur to the south and south east of the Project site. Rural 
residential buildings occur to the east and west of the Project site with a dense residential subdivision 
occurring to the north of the site.      
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The average annual precipitation is 33.68 inches and the average annual temperature is 62.45° F 
(Western Regional Climate Center 2018) in the region where the Project site is located. The Project site 
occurs at an elevation of approximately 505 feet above sea level. The site is sloped between 0 and 3 
percent. Soils within the site were loams with a restrictive layer ranging from 20 to more than 80 inches 
deep. 

Biological Survey Area 

For the purposes of this BRA, the BSA is the area in which biological surveys are conducted. The BSA 
includes all areas to be affected directly or indirectly by the Project and not merely the immediate area 
within the Project boundary.  

Project Description 

The proposed Project is to construct a residential subdivision over 10 acres of the site and a commercial 
development over 5 acres of the site abutting Rancho Road. 

METHODS 

References Consulted 

Gallaway Enterprises obtained lists of special-status species that occur in the vicinity of the BSA. The 
CNDDB Geographic Information System (GIS) database was also consulted and showed special-status 
species within a five (5) mile radius of the BSA (Figure 4). Other primary sources of information 
regarding the occurrence of federally or state listed threatened, endangered, proposed and candidate 
species, and their habitats within the BSA used in the preparation of this BRA are: 

• The USFWS Official Species List for the BSA, October 30, 2018, (Appendix A); 
• The results of a species record search of the CDFW CNDDB, RareFind 5, for the 7.5 minute USGS 

“Enterprise” quadrangle (Appendix A); 
• The review of the CNPS Inventory of Rare and Endangered Vascular Plants of California for the 

7.5 minute USGS “Enterprise” quadrangle (Appendix A);  
• USFWS Critical Habitat Portal, October 30, 2018; and  
• Results from the field survey conducted by Gallaway Enterprises on October 4, 2018. 
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Special-Status Species 

Special-status species that have potential to occur in the BSA are those that fall into one of the following 
categories: 

• Listed as threatened or endangered, or are proposed or candidates for listing under the 
California Endangered Species Act (CESA, 14 California Code of Regulations 670.5) or the Federal 
Endangered Species Act (ESA, 50 Code of Federal Regulations 17.12); 

• Listed as a Species of Special Concern (SSC) by CDFW or protected under the California Fish and 
Game Code (i.e Fully Protected Species); 

• Ranked by the CNPS as 1A, 1B, or 2; 
• Protected under the Migratory Bird Treaty Act (MBTA);  
• Protected under the Bald and Golden Eagle Protection Act; or 
• Species that are otherwise protected under policies or ordinances at the local or regional level 

as required by the California Environmental Quality Act (CEQA, §15380). 

Critical Habitat 

The ESA requires that critical habitat be designated for all species listed under the ESA. Critical habitat is 
designated for areas that provide essential habitat elements that enable a species survival and which are 
occupied by the species during the species listing under the ESA. Areas outside of the species range of 
occupancy during the time of its listing can also be determined as critical habitat if the agency decides 
that the area is essential to the conservation of the species. The USFWS Critical Habitat Portal was 
accessed on October 30, 2018 to determine if critical habitat occurs within the BSA. Appropriate Federal 
Registers were also used to confirm the presence or absence of critical habitat. 

Sensitive Natural Communities 

Sensitive Natural Communities (SNCs) are monitored by CDFW with the goal of preserving these areas of 
habitat that are rare or ecologically important. Many SNCs are designated because they represent a 
historical landscape and are typically preserved as valued components of California’s diverse habitat 
assemblage.  

Waters of the United States 

A delineation of waters of the United States was conducted by Gallaway Enterprises on October 4, 2018. 
One wetland, a seasonal swale has been preliminarily determined to occur on the Project site (Appendix 
B; Wetland Delineation Map). 
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Biological and Botanical Surveys  

A field survey was conducted on October 4, 2018 by Gallaway Enterprises senior botanist, Elena Gregg. A 
habitat assessment and a protocol-level rare plant survey were conducted to determine the presence of 
special-status species and their habitats within the BSA.  

Habitat Assessment 
A habitat assessment of the BSA was conducted on October 4, 2018. The purpose of the habitat 
assessment was to determine if suitable habitat occurs within the BSA for special-status species. The 
habitat assessment was conducted by walking the entire BSA and recording specific habitat types and 
elements. If habitat was observed for special-status species it was then evaluated for quality based on 
vegetation composition and structure, physical features (e.g. soils, elevation), micro-climate, 
surrounding area, presence of predatory species and available resources (e.g. prey items, nesting 
substrates), and land use patterns. A list of wildlife species observed utilizing or moving through the BSA 
is provided as Appendix C.   

Plant Surveys 
A protocol-level rare plant survey was conducted on October 4, 2018 for slender Orcutt grass (Orcuttia 
tenuis). Slender Orcutt grass was found on the adjacent property to the west during surveys conducted 
on June 14, 2016. This population of slender Orcutt grass was visited as a reference population by Mrs. 
Gregg on October 4, 2018 prior to conducting the protocol-level survey within the BSA. Within this 
reference population, slender Orcutt grass had gone to seed but was visible and identifiable (see picture 
of reference site in Appendix D).   Additionally, a general plant survey and a habitat evaluation for rare 
plant species that were not blooming or otherwise identifiable on the date surveyed was conducted on 
October 4, 2018. The surveys and habitat evaluation were conducted by walking all accessible areas of 
the BSA and taking inventory of observed botanical species. A list of plant species observed during the 
protocol-level survey is provided as Appendix C.   

RESULTS 

Vegetation Communities 

Annual Grassland  
Annual grassland habitat was present within the BSA in the upland portions of the site abutting the 
drainages. The annual grassland within the southwestern portion of the BSA had been mowed prior to 
the September site visit. The dominant species observed in the annual grassland within the BSA included 
Spanish lotus (Acmispon americanus), wall hare barley (Hordeum murinum), wild oats (Avena fatua), 
medusahead (Elymus caput-medusae), soft chess (Bromus hordeaceous), yellow star thistle (Centaurea 
solstitialis), rose clover (Trifolium hirtum), and Fitch’s spikeweed (Centromadia fitchii). This habitat type 
provides foraging ground for a variety of wildlife species and breeding habitat for terrestrial reptiles and 
ground nesting mammals and birds.  
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Oak Woodland  
The southern portion of the BSA is located in historical mixed oak woodland. The majority of historical 
oak woodland was removed in the mid to late 1960’s, leaving only a sparse, open tree canopy of valley 
oaks (Quercus lobata) within the BSA. The understory is composed of annual herbaceous grasses and 
forbs. Wildlife species that forage on acorns benefit tremendously from this habitat type and find 
mature stands optimal for breeding if other habitat requirements and resources are met. Species that 
are commonly associated with oak woodlands include acorn woodpecker (Melanerpes formicivorus), 
California ground squirrel (Otospermophilus beecheyi), and western gray squirrel (Sciurus griseus). 

Aquatic Habitat 

Seasonal Swale 
One seasonal swale occurs within the annual grassland habitat along the southern boundary of the BSA. 
This seasonal swale comprises approximately 0.05 acre of the BSA. Seasonal swales are depressional 
features that function as low drainage pathways that typically connect to and help feed wetland or 
other drainage features. This swale continues offsite to the east where it flows directly into Clover 
Creek.  Pictures of the seasonal swale present on the site taken during the field visit are provided as 
Appendix D.   

Non-vegetated Habitat 

Barren  
Barren habitat is typified by non-vegetated soil, rock, paved roads and gravel. There is one dirt access 
road that crosses through the northwestern corner of BSA. This dirt access road is largely void of 
vegetation. The barren habitat type provides low quality habitat to wildlife.  

Critical Habitat 

USFWS designated critical habitat for slender Orcutt grass occurs within the BSA. The unit of designated 
critical habitat, as described under the federal register, 71 FR 7287, is unit 2B (Figure 4). Not all USFWS 
mapped critical habitat for slender Orcutt grass is actually suitable vernal pool habitat (i.e vernal pools 
and associated uplands). USFWS critical habitat mapping is not precise enough to account for existing 
non-habitat elements within the mapped unit, such as grasslands, roadways, oak woodlands and other 
similar elements. Therefore, field surveys and desktop analysis were used to determine and calculate 
critical habitat that will be directly impacted and eliminate non-habitat elements. 

Sensitive Natural Communities 

There are no areas mapped as a SNC and none occur within the BSA 

Waters of the United States 

Approximately 0.05 acres of waters of the US that fall under the United States Army Corps of Engineers’ 
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(Corps) jurisdiction were identified within the BSA. The jurisdictional waters include one seasonal swale. 
No additional waters were identified within the BSA. A draft wetland delineation report and map have 
been prepared and will be submitted to the Corps for verification. The draft delineation of waters of the 
US map is provided in Appendix B. 

Special-Status Species 

A summary of special-status species assessed for potential occurrence within the BSA based on the 
USFWS IPaC species list, CNDDB query for the 7.5 minute USGS “Enterprise” quadrangle, and the CNPS 
list of rare and endangered plants within the 7.5 minute USGS “Enterprise” quadrangle, and their 
potential to occur within the BSA are described in Table 1. Potential for occurrence was determined by 
reviewing database queries from federal and state agencies and evaluating habitat characteristics. 
Species were not included in the special-status species summary table if the habitat requirements for 
the species or the species’ range does not occur in the BSA (ex. Shasta crayfish (Pacifastacus fortis) only 
occur in water bodies within the Pit River and Fall River watershed, and the BSA is not within the Pit 
River or Fall River watershed). 
 

Table 1. Special-status Species and Sensitive Natural Communities and Their Potential to 
Occur in the BSA of the Maryann Faire Project, Redding, CA. 

Common Name 
(Scientific Name) 

Status 
Fed/State/CNPS Associated Habitats Potential for Occurrence 

SENSITIVE NATURAL COMMUNITIES 

There are no sensitive natural communities within the BSA as described by CDFW. 

PLANTS 
Henderson’s bent 

grass 
(Agrostis 

hendersonii) 

_/_/3.2 

Vernal pools, vernally 
moist areas, often 
gravelly substrate. 
Blooms: Apr-Jun. 

None. No vernal pool habitat or 
gravelly substrate is present in 
the BSA. 

Legenere 
(Legenere limosa) 

_/_/1B.1 Vernal pool, Wetland. 
Blooms: Apr-Jun. 

None. No vernal pool habitat is 
present in the BSA. 

Red Bluff dwarf 
rush 

(Juncus leiospermus 
var. leiospermus) 

_/_/1B.1 
Shallow vernal pools and 
vernally mesic habitat. 
Blooms: Mar-Jun. 

Low. Sub-marginal habitat is 
present in the BSA. 

Silky cryptantha 
(Cryptantha crinita) 

_/_/1B.2 

On cobble bars of 
streams with open 
canopy.  
(BP:  Apr – May) 

None. There is no stream habitat 
or cobble substrate in the swale 
present within the BSA. 

Slender Orcutt grass 
(Orcuttia tenuis) 

FT/SE/1B.1 
Vernal pool, often in 
gravelly substrate. 
Blooms: May-Sep(Oct). 

None. There is no vernal pool 
habitat is present in the BSA. 
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Common Name 
(Scientific Name) 

Status 
Fed/State/CNPS Associated Habitats Potential for Occurrence 

INVERTEBRATES 
Valley Elderberry 
Longhorn Beetle 

(Desmocerus 
californicus 
dimorphus) 

FT/_/_ 
Blue elderberry shrubs 
usually associated with 
riparian areas. 

None. No blue elderberry shrubs 
occur within the BSA. 

Vernal pool fairy 
shrimp 

(Branchinecta 
lynchi) 

FT/_/_ Vernal pools and 
seasonally ponded areas. 

None. There is no vernal pool 
habitat within the BSA. The 
seasonal swale contains flowing 
water which is not suitable 
habitat for this species. 

Vernal pool tadpole 
shrimp                              

(Lepidurus packardi) 
FE/_/_ Deep vernal pools. 

None. There is no vernal pool 
habitat within the BSA. The 
seasonal swale contains flowing 
water which is not suitable 
habitat for this species. 

FISH 

There are no streams within the BSA. 

AMPHIBIANS 

California Red-
legged Frog  

(Rana draytonii) 
 

FT/SSC/_ 

Ponds in humid forests, 
woodlands, grasslands, 
coastal scrub, and 
streamsides with plant 
cover. 

None. There is no suitable 
breeding or summer habitat 
within the BSA and CRLFs have 
been extirpated from the Central 
Valley since 1960 (USFWS 2002). 

Foothill yellow-
legged frog 
(Rana boylii) 

_/SC/_ 

Streams with consistent 
flow, slow side waters 
with cobble and boulders 
for oviposition. 

None. There is no suitable 
breeding or summer habitat 
within the BSA. There are also no 
nearby CNDDB occurrences. 

Western spadefoot 
(Spea hammondii) 

_/SSC/_ 

Cismontane woodland, 
Coastal scrub, Valley & 
foothill grassland, Vernal 
pool, Wetland. 

None.  There is no suitable 
habitat within the BSA that ponds 
for pong enough duration or is 
stagnate for long enough to 
support this species. 

REPTILES 

Western pond turtle 
(Emys marmorata) 

_/SSC/_ 

Perennial bodies of water 
with deep pools, 
locations for haul out, 
and locations for 
oviposition. 

None. There are no ponds or 
perennial waters within the BSA. 
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Common Name 
(Scientific Name) 

Status 
Fed/State/CNPS Associated Habitats Potential for Occurrence 

BIRDS 

Bald Eagle                                        
(Haliaeetus 

leucocephalus) 
_/SE, FP/_ 

Coast, large lakes and 
river systems with open 
forests with large trees 
and snags near 
permanent water. 

None. The nearest CNDDB 
occurrence is within 5 miles of 
the BSA; however, there is no 
suitable nesting or foraging 
habitat within the BSA.  

Tricolored blackbird 
(Agelaius tricolor) FC/ ST/_ 

Fresh emergent 
wetlands, blackberry 
brambles, agricultural 
fields and grasslands 

None. There is no nesting habitat 
within the BSA. 

 

Endangered, Threatened and Rare Plants 
A general plant survey and a habitat assessment were conducted within the BSA on October 4, 2018. 
Additionally, a protocol-level survey was conducted for slender Orcutt grass. There were no endangered, 
threatened or rare plants observed within the BSA. The habitat assessment identified a lack of suitable 
habitat for all but one of the special-status plant species listed in Table 1 within the BSA. Due to the 
presence of a mesic depression within the BSA, the potential for Red Bluff dwarf rush to occur within the 
BSA is addressed below. Further, since the BSA occurs within USFWS designated critical habitat for 

CODE DESIGNATIONS 
FE = Federally-listed Endangered         
FT = Federally-listed Threatened 
FC = Federal Candidate Species 
 
SE = State-listed Endangered 
ST = State-listed Threatened  
SC = State Candidate for Listing as Threatened or Endangered 
SR = State-listed Rare 
SSC = State Species of Special Concern 
         
FP =CDFW Fully Protected Species 
SNC = CDFW Sensitive Natural Community 
                          

CRPR 1B = Rare or Endangered in California or 
elsewhere 
CRPR 2 = Rare, Threatened or Endangered in 
California, more common elsewhere 
CRPR 3 = More information is needed 
CRPR 4 = Plants with limited distribution, not 
considered rare, threatened or endangered 
 
0.1 =Seriously Threatened 
0.2 = Fairly Threatened 
0.3 = Not very Threatened 

Potential for Occurrence: Any bird or bat species could fly over the BSA, but this is not considered a potential 
occurrence. The categories for the potential for occurrence include:  
None: The species or natural community does not occur, and has no potential to occur in the BSA based on 
sufficient surveys, the lack suitable habitat, and/or the BSA is well outside of the known distribution of the species. 
Low: Potential habitat in the BSA is sub-marginal and/or the species is known to occur in the vicinity of the BSA. 
Moderate: Suitable habitat is present in the BSA and/or the species is known to occur in the vicinity of the BSA. 
Pre-construction surveys may be required. 
High: Habitat in the BSA is highly suitable for the species and there are reliable records close to the BSA, but the 
species was not observed. Pre-construction surveys required. 
Known: Species was detected in the BSA or a recent reliable record exists for the BSA. 
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slender Orcutt grass, this is addressed below.   A list of the plant species observed during the survey is 
provided in Appendix C. 

Red Bluff Dwarf Rush 
Red Bluff dwarf rush is ranked as a 1B.1 plant under the CNPS. It is endemic to California and only occurs 
in the northern portion of the Central Valley and Sierra Nevada foothills. Red Bluff dwarf rush is a small, 
grass-like annual herb, ranging from 2 to 12 centimeters in height, that blooms from March through 
May. It can be found within vernal pools and other moist areas with similar vernal hydrology. Current 
threats facing Red Bluff dwarf rush is loss of habitat, changes in hydrology and invasive species. 

CNDDB Occurrences 
There are 3 Red Bluff dwarf rush CNDDB occurrences within 0.4 miles of the BSA, one occurring to the 
west (Occurrence # 40), one occurring to the northeast (Occurrence # 50) and one occurring to the 
southeast (Occurrence # 45). Occurrence # 40 was last observed in 2002, Occurrence # 45 was last seen 
in 2003 and Occurrence # 50 was last seen in 2008. All 3 occurrences are presumed to be extant (i.e. 
presumed to be still in existence until evidence to the contrary is received by the CNDDB) (CNDDB 2018).  
 
Status of Red Bluff Dwarf Rush occurring in the BSA 
The seasonal swale does not provide suitable habitat for Red Bluff dwarf rush due to the longer 
hydroperiod of this feature. There was, however, one mesic area that provides sub-marginal habitat for 
Red Bluff dwarf rush (see picture in Appendix D). However, this mesic area did not contain any of the 
plant species that are typical associates of Red Bluff dwarf rush. Typical associates of Red Bluff dwarf 
rush include vernal pool endemics however the mesic area was dominated by generalist facultative 
species and facultative upland species including perennial ryegrass (Festuca perennis), Fitch’s spikeweed 
(Centromadia fitchii), and clustered clover (Trifolium glomeratum) indicating that this mesic area is too 
dry for Red Bluff dwarf rush. Additionally, a protocol level survey for Red Bluff dwarf rush was 
conducted in 2016 on the adjacent property to the immediate south of the BSA which contains similar 
mesic depressions in addition to vernal pools with negative findings. Based on the poor habitat present 
and the lack of observance of this species within and immediately adjacent to the BSA, Red Bluff dwarf 
rush is not expected to occur within the BSA and the Project is expected to have no effect on this 
species. 

Slender Orcutt Grass Critical Habitat 
Critical habitat for slender Orcutt grass has been described under the federal register, 71 FR 7287. 
Slender Orcutt grass is listed under the ESA as threatened and under the CESA as endangered.  Not all 
USFWS mapped critical habitat for slender Orcutt grass is actually suitable vernal pool habitat.  Slender 
Orcutt grass occurs in deep vernal pools that are inundated for a long period of time and often can be 
found in the deepest section of the pool or swale. It has also been found in habitats other than vernal 
pools such as stock ponds and artificial wetlands. 

CNDDB Occurrences 

The BSA is located entirely within unit 2B of USFWS designated critical habitat for slender Orcutt grass. 
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The closest CNDDB recorded occurrence of slender Orcutt grass (Occurrence # 4) is located 
approximately 2 miles southeast of the BSA. It was last observed in 2011 and is possibly extirpated (i.e. 
evidence of habitat destruction, or population extirpation has been received by the CNDDB for this site, 
but questions remain as to whether the element still exists) (CNDDB 2018). However, there is a 
population of slender Orcutt grass within 500 feet to the west of the BSA that has not yet been updated 
to CNDDB RareFind. This population was observed in a deep vernal pool on June 14, 2016 by Mrs. Gregg. 
 
Status of Slender Orcutt Grass Critical Habitat occurring in the BSA 
While the BSA is mapped within unit 2B of the USFWS designated slender Orcutt grass critical habitat, 
slender Orcutt grass was not observed within the BSA during the protocol-level survey and the one 
seasonal wetland present within the BSA does not contain suitable vernal pool habitat for this species. 
Since there is no suitable habitat for slender Orcuttt grass and the plant was not observed within the 
BSA, none of the necessary critical habitat elements occur within the BSA. Therefore, the Project will 
have no impact on slender Orcutt grass critical habitat.   

Endangered, Threatened and Special Status Wildlife 
A wildlife habitat assessment was conducted within the BSA on October 4, 2018. Suitable habitat was 
identified for several avian species protected under the MBTA. Moderately suitable habitat for bats 
designated as SSC was also identified within the BSA. Due to the velocity of flowing water within the 
seasonal swale present within the BSA, this wetland feature was determined to not contain suitable 
habitat for vernal pool fairy shrimp or vernal pool tadpole shrimp and therefore, there is no potential for 
listed vernal pool branchiopods to occur within the BSA. 

Migratory Birds and Raptors 
Nesting birds are protected under the MBTA (16 USC 703) and the California Fish and Game Code (CFGC) 
(§3503). The MBTA (16 USC §703) prohibits the killing of migratory birds or the destruction of their 
occupied nests and eggs except in accordance with regulations prescribed by the USFWS. The bird 
species covered by the MBTA includes nearly all of those that breed in North America, excluding 
introduced (i.e. exotic) species (50 Code of Federal Regulations §10.13). Activities that involve the 
removal of vegetation including trees, shrubs, grasses, and forbs or ground disturbance has the potential 
to affect bird species protected by the MBTA.  

The CFGC (§3503.5) states that it is “unlawful to take, possess, or destroy any birds in the order 
Falconiformes (hawks, eagles, and falcons) or Strigiformes (owls) or to take, possess, or destroy the nest 
or eggs of any such bird except as otherwise provided by this code or any regulation adopted pursuant 
thereto.” Take includes the disturbance of an active nest resulting in the abandonment or loss of young. 
The CFGC (§3503) also states that “it is unlawful to take, possess, or needlessly destroy the nest or eggs 
of any bird, except as otherwise provided by this code or any regulation made pursuant thereto.” 
 
CNDDB Occurrences 
The majority of migratory birds and raptors protected under the MBTA and CFGC are not recorded on 
the CNDDB because they are abundant and widespread.  
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Status of Migratory Birds and Raptors occurring in the BSA 
There is suitable nesting habitat for a variety of ground and tree nesting avian species throughout the 
BSA. A diversity of avian species has the potential to nest in the BSA based on the variety of habitat 
types.  

Tree-roosting Bats 
Bat populations are increasingly becoming at risk and have seen noticeable declines.  Some species are 
now recognized as SSC in the State of California. Bats are nocturnal mammals that congregate in small to 
large roosting colonies. They prefer areas that provide adequate temperature, moisture and light 
regimes which include bridges, hollow trees, caves, rock crevices and exfoliating tree bark. Bats typically 
become active in March to October, with their maternity season occurring from April - August (breeding 
season), and undergo torpor from late October to early February. Knowingly harming, harassing, or 
killing a colony of roosting bats is viewed as a significant impact under CEQA.  
 
CNDDB Occurrences 
There are no current CNDDB occurrences of bats within 5 miles of the BSA; however, the presence of 
bats is not well documented and so they are not frequently recorded on the CNDDB.  
 
Status of tree-roosting bats occurring in the BSA 
The BSA provides suitable habitat for some tree-roosting bat species. The BSA is adjacent to dense oak 
woodland to the east and within the BSA the trees present are large with a few containing cavities from 
decay. Due to the presence of suitable habitat but the lack of nearby CNDDB occurrences there is a 
moderate potential for tree-roosting bats to utilize the trees within the BSA for roosting habitat.  

REGULATORY FRAMEWORK 

The following describes federal, state, and local environmental laws and policies that may be relevant if 
the BSA were to be developed or modified.  

Federal  

Waters of the United States, Clean Water Act, Section 404 
The Corps and the U.S. Environmental Protection Agency (EPA) regulate the discharge of dredged or fill 
material into jurisdictional waters of the United States, under the Clean Water Act (§404). The term 
“waters of the United States” is an encompassing term that includes “wetlands” and “other waters.” 
Wetlands have been defined for regulatory purposes as follows: “those 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 (33 CFR 328.3, 40 CFR 230.3). Wetlands generally include swamps, marshes, bogs, and similar 
areas.” other waters of the United States are seasonal or perennial water bodies, including lakes, stream 
channels, drainages, ponds, and other surface water features, that exhibit an ordinary high-water mark 
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but lack positive indicators for one or more of the three wetland parameters (i.e., hydrophytic 
vegetation, hydric soil, and wetland hydrology) (33 CFR 328.4). 

The Corps may issue either individual permits on a case-by-case basis or general permits on a program 
level. General permits are pre-authorized and are issued to cover similar activities that are expected to 
cause only minimal adverse environmental effects. Nationwide permits are general permits issued to 
cover particular fill activities. All nationwide permits have general conditions that must be met for the 
permits to apply to a particular project, as well as specific conditions that apply to each nationwide 
permit. 

Clean Water Act, Section 401 
The Clean Water Act (§401) requires water quality certification and authorization for placement of 
dredged or fill material in wetlands and Other Waters of the United States. In accordance with the Clean 
Water Act (§401), criteria for allowable discharges into surface waters have been developed by the State 
Water Resources Control Board, Division of Water Quality. The resulting requirements are used as 
criteria in granting National Pollutant Discharge Elimination System (NPDES) permits or waivers, which 
are obtained through the Regional Water Quality Control Board (RWQCB) per the Clean Water Act 
(§402). Any activity or facility that will discharge waste (such as soils from construction) into surface 
waters, or from which waste may be discharged, must obtain an NPDES permit or waiver from the 
RWQCB. The RWQCB evaluates an NPDES permit application to determine whether the proposed 
discharge is consistent with the adopted water quality objectives of the basin plan. 

Federal Endangered Species Act 
The United States Congress passed the ESA in 1973 to protect species that are endangered or 
threatened with extinction. The ESA is intended to operate in conjunction with the National 
Environmental Policy Act (NEPA) to help protect the ecosystems upon which endangered and 
threatened species depend. 

Under the ESA, species may be listed as either “endangered” or “threatened.” Endangered means a 
species is in danger of extinction throughout all or a significant portion of its range. Threatened means a 
species is likely to become endangered within the foreseeable future throughout all or a significant 
portion of its range. All species of plants and animals, except non-native species and pest insects, are 
eligible for listing as endangered or threatened. The USFWS also maintains a list of “candidate” species. 
Candidate species are species for which there is enough information to warrant proposing them for 
listing, but that have not yet been proposed. “Proposed” species are those that have been proposed for 
listing, but have not yet been listed. 

The ESA makes it unlawful to “take” a listed animal without a permit. Take is defined as “to harass, 
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any such 
conduct.” Through regulations, the term “harm” is defined as “an act which actually kills or injures 
wildlife. Such an act may include significant habitat modification or degradation where it actually kills or 
injures wildlife by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering.” 
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Migratory Bird Treaty Act 
The MBTA (16 USC §703) prohibits the killing of migratory birds or the destruction of their occupied 
nests and eggs except in accordance with regulations prescribed by the USFWS. The bird species 
covered by the MBTA includes nearly all of those that breed in North America, excluding introduced (i.e. 
exotic) species (50 Code of Federal Regulations §10.13). Activities that involve the removal of vegetation 
including trees, shrubs, grasses, and forbs or ground disturbance has the potential to affect bird species 
protected by the MBTA. Thus, vegetation removal and ground disturbance in areas with breeding birds 
should be conducted outside of the breeding season (approximately March 1 through August 31 in the 
Central Valley). If vegetation removal or ground disturbance activities are conducted during the 
breeding season, then a qualified biologist must determine if there are any nests of bird species 
protected under the MBTA present in the construction area prior to commencement of construction. If 
active nests are located or presumed present, then appropriate avoidance measures (e.g. spatial or 
temporal buffers) must be implemented. 

State of California 

California Endangered Species Act 
The CESA is similar to the ESA, but pertains to state-listed endangered and threatened species. The CESA 
requires state agencies to consult with the CDFW when preparing documents to comply with CEQA. The 
purpose is to ensure that the actions of the lead agency do not jeopardize the continued existence of a 
listed species or result in the destruction, or adverse modification of habitat essential to the continued 
existence of those species. In addition to formal listing under the federal and state endangered species 
acts, “species of special concern” receive consideration by CDFW. Species of special concern are those 
whose numbers, reproductive success, or habitat may be threatened. 

California Fish and Game Code (§3503.5) 
The CFGC (§3503.5) states that it is “unlawful to take, possess, or destroy any birds in the order 
Falconiformes (hawks, eagles, and falcons) or Strigiformes (all owls except barn owls) or to take, 
possess, or destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.” Take includes the disturbance of an active nest resulting in the 
abandonment or loss of young. The CFGC (§3503) also states that “it is unlawful to take, possess, or 
needlessly destroy the nest or eggs of any bird, except as otherwise provided by this code or any 
regulation made pursuant thereto.” 

Lake and Streambed Alteration Agreement, CFGC (§1602) 
The CDFW is a trustee agency that has jurisdiction under the CFGC (§1600 et seq.). The California Fish 
and Game Code (§1602), requires that a state or local government agency, public utility, or private 
entity must notify CDFW if a proposed project will “substantially divert or obstruct the natural flow or 
substantially change the bed, channel, or bank of any river, stream, or lake designated by the 
department, or use any material from the streambeds… except when the department has been notified 
pursuant to Section 1601.” If an existing fish or wildlife resource may be substantially adversely affected 
by the activity, CDFW may propose reasonable measures that will allow protection of those resources. If 
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these measures are agreeable to the parties involved, they may enter into an agreement with CDFW 
identifying the approved activities and associated mitigation measures. 

Rare and Endangered Plants 
The CNPS maintains a list of plant species native to California with low population numbers, limited 
distribution, or otherwise threatened with extinction. This information is published in the Inventory of 
Rare and Endangered Vascular Plants of California. Potential impacts to populations of CNPS California 
Rare Plant Rank (CRPR) plants receive consideration under CEQA review. The CNPS CRPR categorizes 
plants as follows: 

 Rank 1A: Plants presumed extinct in California; 
 Rank 1B: Plants rare, threatened, or endangered in California or elsewhere; 
 Rank 2A: Plants presumed extirpated or extinct in California, but not elsewhere; 
 Rank 2B: Plants rare, threatened, or endangered in California, but more numerous elsewhere; 
 Rank 3: Plants about which we need more information; and 
 Rank 4: Plants of limited distribution. 

The California Native Plant Protection Act (CFGC §1900-1913) prohibits the taking, possessing, or sale 
within the state of any plants with a state designation of rare, threatened, or endangered as defined by 
CDFW. An exception to this prohibition allows landowners, under specific circumstances, to take listed 
plant species, provided that the owners first notify CDFW and give the agency at least 10 days to 
retrieve (and presumably replant) the plants before they are destroyed. Fish and game Code §1913 
exempts from the ‘take’ prohibition “the removal of endangered or rare native plants from a canal, 
lateral channel, building site, or road, or other right of way.” 

California Environmental Quality Act Guidelines §15380 
Although threatened and endangered species are protected by specific federal and state statutes, CEQA 
Guidelines §15380(d) provides that a species not listed on the federal or state list of protected species 
may be considered rare or endangered if the species can be shown to meet certain specified criteria. 
These criteria have been modeled based on the definition in the ESA and the section of the CFGC dealing 
with rare, threatened, and endangered plants and animals. The CEQA Guidelines (§15380) allows a 
public agency to undertake a review to determine if a significant effect on species that have not yet 
been listed by either the USFWS or CDFW (e.g. candidate species, species of concern) would occur. Thus, 
CEQA provides an agency with the ability to protect a species from a project’s potential impacts until the 
respective government agencies have an opportunity to designate the species as protected, if 
warranted. 

CONCLUSIONS AND RECOMMENDATIONS 

Endangered, Threatened, and Rare Plants 
Due to the low to no potential for occurrence for special-status plant species in the BSA, there are no 
further surveys or mitigation measures recommended. Although the BSA is within USFWS designated 
critical habitat for slender Orcutt grass, no critical habitat elements for this species occurs within the 
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BSA and this plant species was not observed within the BSA during the protocol-level survey. As such, 
the Project will have no effect on slender Orcutt grass critical habitat.   

Endangered, Threatened, and Special-status Wildlife 

Migratory Birds and Raptors 
To avoid impacts to avian species protected under the MBTA and the CFGC the following are 
recommended avoidance and minimization measures for migratory birds and raptors: 
 Project activities including site grubbing and vegetation removal shall be initiated outside of 

the bird nesting season (February 1 – August 31). 
 If Project activities cannot be initiated outside of the bird nesting season than the following 

will occur: 
• A qualified biologist will conduct a pre-construction survey within 250 feet of the 

BSA, where accessible, within 7 days of starting Project activities. 
• If an active nest (i.e. containing egg(s) or young) is observed within the BSA or in an 

area adjacent to the BSA where impacts could occur, then a species protection 
buffer will be established. The species protection buffer will be defined by the 
qualified biologist based on the species, nest type and tolerance to disturbance. 
Construction activity shall be prohibited within the buffer zones until the young 
have fledged or the nest fails. Nests shall be monitored by a qualified biologist once 
per week and a report submitted to the CEQA lead agency weekly. 

Tree-roosting Bats  
To minimize impacts to tree-roosting bat species protected by the CFGC the following are recommended 
avoidance and minimization measures: 

 If mature trees are removed or trimmed, the removal or trimming activity should be performed 
between September 16 and March 15 (outside of the bat maternity season). Trees should be 
removed at dusk to minimize impacts to tree-roosting bats. 

Other Natural Resources 

Waters of the United States 
If activities occur within the ordinary high water mark and/or result in fill or discharge to any waters of 
the United States which include but are not limited to, intrastate lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, “wetlands,” sloughs, prairie potholes, wet meadows, playa 
lakes, vernal pools or natural ponds, then the following will need to be obtained: 

 Prior to any discharge or fill material into waters of the United States, authorization under a 
Nationwide Permit or Individual Permit shall be obtained from the Corps. For fill requiring a 
Corps permit, a water quality certification from the Regional Water Quality Board (Clean Water 
Act §401) shall also be obtained prior to discharge of dredged or fill material.  
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 Prior to any activities that would obstruct the flow of or alter the bed, channel, or bank of any 
perennial, intermittent or ephemeral creeks, notification of streambed alteration shall be 
submitted to the CDFW, and, if required, a Lake and Streambed Alteration Agreement (§1602) 
shall be obtained. 

Mitigation requirements for the fill of waters of the United States will be implemented through an 
onsite restoration plan, and/or an In Lieu Fund and/or a certified mitigation bank with a Service Area 
that covers the Project area. These agreements, certifications and permits may be contingent upon 
successful completion of the CEQA process. 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish And Wildlife Office

Federal Building

2800 Cottage Way, Room W-2605

Sacramento, CA 95825-1846

Phone: (916) 414-6600 Fax: (916) 414-6713

In Reply Refer To: 

Consultation Code: 08ESMF00-2019-SLI-0221 

Event Code: 08ESMF00-2019-E-00642  

Project Name: Maryanne Fair

 

Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 

well as proposed and final designated critical habitat, under the jurisdiction of the U.S. Fish and 

Wildlife Service (Service) that may occur within the boundary of your proposed project and/or 

may be affected by your proposed project. The species list fulfills the requirements of the Service 

under section 7(c) of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et 

seq.).

Please follow the link below to see if your proposed project has the potential to affect other 

species or their habitats under the jurisdiction of the National Marine Fisheries Service:

http://www.nwr.noaa.gov/protected_species/species_list/species_lists.html

New information based on updated surveys, changes in the abundance and distribution of 

species, changed habitat conditions, or other factors could change this list. Please feel free to 

contact us if you need more current information or assistance regarding the potential impacts to 

federally proposed, listed, and candidate species and federally designated and proposed critical 

habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 

Act, the accuracy of this species list should be verified after 90 days. This verification can be 

completed formally or informally as desired. The Service recommends that verification be 

completed by visiting the ECOS-IPaC website at regular intervals during project planning and 

implementation for updates to species lists and information. An updated list may be requested 

through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

October 30, 2018

Niu .,.\~,"'ituuf'I:'. "',.,,... 
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The purpose of the Act is to provide a means whereby threatened and endangered species and the 

ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 

Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 

utilize their authorities to carry out programs for the conservation of threatened and endangered 

species and to determine whether projects may affect threatened and endangered species and/or 

designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having 

similar physical impacts) that are major Federal actions significantly affecting the quality of the 

human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 

(c)). For projects other than major construction activities, the Service suggests that a biological 

evaluation similar to a Biological Assessment be prepared to determine whether the project may 

affect listed or proposed species and/or designated or proposed critical habitat. Recommended 

contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 

listed species and/or designated critical habitat may be affected by the proposed project, the 

agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 

recommends that candidate species, proposed species and proposed critical habitat be addressed 

within the consultation. More information on the regulations and procedures for section 7 

consultation, including the role of permit or license applicants, can be found in the "Endangered 

Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 

Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 

development of an eagle conservation plan (http://www.fws.gov/windenergy/ 

eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 

guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 

bats.

Guidance for minimizing impacts to migratory birds for projects including communications 

towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 

www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 

www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 

comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 

Federal agencies to include conservation of threatened and endangered species into their project 

planning to further the purposes of the Act. Please include the Consultation Tracking Number in 

the header of this letter with any request for consultation or correspondence about your project 

that you submit to our office.
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 

requirement for Federal agencies to "request of the Secretary of the Interior information whether 

any species which is listed or proposed to be listed may be present in the area of a proposed 

action".

This species list is provided by:

Sacramento Fish And Wildlife Office

Federal Building

2800 Cottage Way, Room W-2605

Sacramento, CA 95825-1846

(916) 414-6600
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Project Summary
Consultation Code: 08ESMF00-2019-SLI-0221

Event Code: 08ESMF00-2019-E-00642

Project Name: Maryanne Fair

Project Type: DEVELOPMENT

Project Description: Commercial and residential development

Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 

www.google.com/maps/place/40.53292176020744N122.31589237279681W

Counties: Shasta, CA

n 

https://www.google.com/maps/place/40.53292176020744N122.31589237279681W
https://www.google.com/maps/place/40.53292176020744N122.31589237279681W
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Endangered Species Act Species
There is a total of 8 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 

species that exist in another geographic area. For example, certain fish may appear on the species 

list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 

Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 

within your project area under this office's jurisdiction. Please contact the designated FWS office 

if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 

office of the National Oceanic and Atmospheric Administration within the Department of 

Commerce.

Birds
NAME STATUS

Northern Spotted Owl Strix occidentalis caurina
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/1123

Threatened

Amphibians
NAME STATUS

California Red-legged Frog Rana draytonii
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/2891

Threatened

Fishes
NAME STATUS

Delta Smelt Hypomesus transpacificus
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/321

Threatened

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/1123
https://ecos.fws.gov/ecp/species/2891
https://ecos.fws.gov/ecp/species/321
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Insects
NAME STATUS

Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/7850

Habitat assessment guidelines:  

https://ecos.fws.gov/ipac/guideline/assessment/population/436/office/11420.pdf

Threatened

Crustaceans
NAME STATUS

Conservancy Fairy Shrimp Branchinecta conservatio
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/8246

Endangered

Vernal Pool Fairy Shrimp Branchinecta lynchi
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/498

Threatened

Vernal Pool Tadpole Shrimp Lepidurus packardi
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/2246

Endangered

Flowering Plants
NAME STATUS

Slender Orcutt Grass Orcuttia tenuis
There is final critical habitat for this species. Your location overlaps the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/1063

Threatened

Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's 

jurisdiction.

NAME STATUS

Slender Orcutt Grass Orcuttia tenuis
https://ecos.fws.gov/ecp/species/1063#crithab

Final

https://ecos.fws.gov/ecp/species/7850
https://ecos.fws.gov/ipac/guideline/assessment/population/436/office/11420.pdf
https://ecos.fws.gov/ecp/species/8246
https://ecos.fws.gov/ecp/species/498
https://ecos.fws.gov/ecp/species/2246
https://ecos.fws.gov/ecp/species/1063
https://ecos.fws.gov/ecp/species/1063#crithab


Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

bald eagle

Haliaeetus leucocephalus

ABNKC10010 Delisted Endangered G5 S3 FP

bank swallow

Riparia riparia

ABPAU08010 None Threatened G5 S2

California linderiella

Linderiella occidentalis

ICBRA06010 None None G2G3 S2S3

chinook salmon - Central Valley spring-run ESU

Oncorhynchus tshawytscha pop. 6

AFCHA0205A Threatened Threatened G5 S1

chinook salmon - Sacramento River winter-run ESU

Oncorhynchus tshawytscha pop. 7

AFCHA0205B Endangered Endangered G5 S1

dubious pea

Lathyrus sulphureus var. argillaceus

PDFAB25101 None None G5T1T2 S1S2 3

foothill yellow-legged frog

Rana boylii

AAABH01050 None Candidate 
Threatened

G3 S3 SSC

Great Valley Cottonwood Riparian Forest

Great Valley Cottonwood Riparian Forest

CTT61410CA None None G2 S2.1

Great Valley Valley Oak Riparian Forest

Great Valley Valley Oak Riparian Forest

CTT61430CA None None G1 S1.1

Great Valley Willow Scrub

Great Valley Willow Scrub

CTT63410CA None None G3 S3.2

Henderson's bent grass

Agrostis hendersonii

PMPOA040K0 None None G2Q S2 3.2

legenere

Legenere limosa

PDCAM0C010 None None G2 S2 1B.1

Red Bluff dwarf rush

Juncus leiospermus var. leiospermus

PMJUN011L2 None None G2T2 S2 1B.1

Shasta chaparral

Trilobopsis roperi

IMGASA2030 None None G1 S1

silky cryptantha

Cryptantha crinita

PDBOR0A0Q0 None None G2 S2 1B.2

silver-haired bat

Lasionycteris noctivagans

AMACC02010 None None G5 S3S4

slender Orcutt grass

Orcuttia tenuis

PMPOA4G050 Threatened Endangered G2 S2 1B.1

steelhead - Central Valley DPS

Oncorhynchus mykiss irideus pop. 11

AFCHA0209K Threatened None G5T2Q S2

tricolored blackbird

Agelaius tricolor

ABPBXB0020 None Candidate 
Endangered

G2G3 S1S2 SSC

valley elderberry longhorn beetle

Desmocerus californicus dimorphus

IICOL48011 Threatened None G3T2 S2

Query Criteria: Quad<span style='color:Red'> IS </span>(Enterprise (4012253))

Report Printed on Tuesday, October 30, 2018

Page 1 of 2Commercial Version -- Dated September, 30 2018 -- Biogeographic Data Branch

Information Expires 3/30/2019

Selected Elements by Common Name
California Department of Fish and Wildlife

California Natural Diversity Database



Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

vernal pool fairy shrimp

Branchinecta lynchi

ICBRA03030 Threatened None G3 S3

vernal pool tadpole shrimp

Lepidurus packardi

ICBRA10010 Endangered None G4 S3S4

western pearlshell

Margaritifera falcata

IMBIV27020 None None G4G5 S1S2

western pond turtle

Emys marmorata

ARAAD02030 None None G3G4 S3 SSC

western spadefoot

Spea hammondii

AAABF02020 None None G3 S3 SSC

Record Count: 25

Report Printed on Tuesday, October 30, 2018

Page 2 of 2Commercial Version -- Dated September, 30 2018 -- Biogeographic Data Branch

Information Expires 3/30/2019

Selected Elements by Common Name
California Department of Fish and Wildlife

California Natural Diversity Database
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Draft Delineation of Waters of the United States Map 
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Scientific Name Common Name
Acmispon americanus Spanish lotus
Aira caryophyllea Silver hairgrass
Avena barbata Wild oats
Briza minor Lesser quaking-grass
Bromus diandrus Rip-gut brome
Bromus hordeaceus Soft chess
Carduus pycnocephalus Italian thistle
Centaurea solstitialis Yellow star thistle
Centromadia fitchii Fitch's spikeweed
Crassula tillaea Moss pygmyweed
Croton setiger Turkey-mullein
Cynosurus echinatus Hedgehog dogtail
Elymus caput-medusae Medusahead
Erodium botrys Long-beaked stork's-bill
Erodium brachycarpum Foothill filaree
Eryngium castrense Coyote thistle
Euphorbia serpyllifolia Thyme-leaved spurge
Festuca bromoides Six-weeks fescue
Festuca perennis Rye-grass
Gastridium phleoides Nitgrass
Geranium dissectum Cut-leaved geranium
Hordeum marinum  ssp. gussoneanum Mediterranean barley
Hordeum murinum Wall hare barley
Hypochaeris glabra Smooth cat's ear
Juncus bufonius Toadrush
Lactuca serriola Prickly lettuce
Leontodon saxatilis Hawkbit
Lepidium nitidum Shinning pepperweed
Lupinus sp. Lupine
Lythrum hyssopifolia Hyssop loosestrife
Medicago polymorpha Common bur-clover
Plagiobothrys sp. Popcornflower
Poa annua Annual bluegrass
Pogogyne zizyphoroides Sacramento Valley pogogyne
Polypogon monspeliensis Rabbitsfoot grass
Quercus lobata Valley oak
Quercus wislizeni Live oak
Rumex crispus Curly dock
Sherardia arvensis Field-madder
Silene gallica Common catchfly
Sisymbrium officinale Hedge mustard
Toxicodendron diversilobum Poison oak
Trichostema lanceolatum Vinegarweed
Trifolium glomeratum Sessile-headed clover

Plant Species Observed October 4, 2018
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Scientific Name Common Name
Trifolium hirtum Rose clover
Trifolium subterraneum Sub clover



Scientific Name Common Name

Aphelocoma californica Scrub jay
Cathartes aura Turkey vulture
Corvus brachyrhynchos American crow
Melospiza melodia Song Sparrow
Passer domesticus House sparrow
Sturnus vulgaris European starling
Zenaida macroura Mourning dove

Otospermophilus beecheyi California ground squirrel
Sciurus griseus Western gray squirrel

Sceloporus occidentalis Western fence lizard

Wildlife Species Observed October 4, 2018

Birds

Mammals

Reptiles and Amphibians
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Site Photos Taken October 4, 2018 
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Picture of slender Orcutt grass observed at adjacent reference site  

 

 
Picture of seasonal swale in the BSA looking west 

 

 
Picture of mesic area within the BSA dominated by facultative upland plant species - not suitable for Red 

Bluff dwarf rush 
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1 Draft Delineation of Jurisdictional Waters of the U.S., Maryann Faire Project 

DRAFT DELINEATION OF JURISDICTIONAL WATERS OF THE UNITED STATES, 
Maryann Faire Project, Redding, Shasta County, California 

Introduction and Project Location 
Gallaway Enterprises conducted a delineation of waters of the United States (WOTUS) and aquatic 
resources for the approximately 15-acre Maryann Faire Project (Project) site located off of Rancho Road 
within the southeastern City Limits of Redding, California (Figure 1 and 2). The Project site is located 
within the USGS Enterprise Quadrangle, Section 21, Township 31N, Range 4W. The project currently 
proposed on the site is a residential development.    

To access the site from the Redding area, take Interstate 5 south toward Sacramento. From Interstate 5 
south, take exit 675 for S Bonnyview Road toward Churn Creek Road. Turn left onto S Bonnyview Road 
and continue straight to stay on Churn Creek Road. Turn left onto Rancho Road and continue on Rancho 
Road for 1 mile. The Project site occurs on the south side of Rancho Road and can be accessed via 
a private gate and access road. 

A wetland survey was conducted on October 4, 2018 by senior botanist Elena Gregg. Waters of the 
United States were measured using a Trimble Geo Explorer 6000 Series GPS Receiver. The surveys 
involved an examination of botanical resources, soils, hydrological features, and determination of 
wetland characteristics based on the United States Army Corps of Engineers Wetlands Delineation 
Manual (1987); the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid 
West Region (Arid West Manual, 2008); the U.S. Army Corps of Engineers Jurisdictional Determination 
Form Instructional Guidebook (2007); the Field Guide to the Identification of the Ordinary High Water 
Mark (OHWM) in the Arid West Region of the Western United States (2008); the State of California 2016 
Wetland Plant List; and the Clean Water Act Final Rule, Federal Register Volume 80, No-124 (Final Rule), 
June 29, 2015. Gallaway Enterprises have prepared this report in compliance with the Minimum 
Standards for Acceptance of Aquatic Resources Delineation Reports (January 2016). 

Environmental Setting and Site Conditions 

The Project site is located within the northernmost extent of the Central Valley in Redding, California. 
The site is currently composed primarily of annual grassland habitat with scattered oak trees. However, 
the site was historically dominated by oak woodland. The site has been and is currently used for cattle 
and horse grazing. An existing dirt road crosses through the northwestern corner of the Project site. One 
wetland swale occurs in the southern portion of the Project site. Open grazing land and oak woodland 
occur to the south and south east of the Project site. Rural residential buildings occur to the east and 
west of the Project site with a dense residential subdivision occurring to the north of the site.      

The average annual precipitation is 33.68 inches and the average annual temperature is 62.45° F (WRCC 
2018) in the region where the Project site is located. The Project site occurs at an elevation of 
approximately 505 feet above sea level. The site is sloped between 0 and 3 percent. Soils within the site 
were loams with a restrictive layer ranging from 20 to more than 80 inches deep. 
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Survey Methodology 
The entire Project site was surveyed on-foot by Gallaway Enterprises staff on October 4, 2018 to identify 
any potentially jurisdictional features. The survey, mapping efforts, and report production were 
performed according to the valid legal definitions of waters of the United States (WOTUS) in effect on 
October 4, 2018. The boundaries of non-tidal, non-wetland waters, when present, were delineated at 
the ordinary high water mark (OHWM) as defined in 33 Code of Federal Regulations (CFR) 328.3. The 
OHWM represents the limit of United States Army Corps of Engineers (Corps) jurisdiction over non-tidal 
waters (e.g., streams and ponds) in the absence of adjacent wetlands (33 CFR 328.04) (Curtis, et. al. 
2011). Historic aerial photographs available on Google Earth were analyzed prior to conducting the field 
visit. Areas identified as having potential wetland signatures were ground-truthed in the field to 
determine the current conditions.   

Field data were entered onto data sheets using the most current format (Appendix A). Wetland 
perimeters based on the United States Army Corps of Engineers Wetlands Delineation Manual (1987) 
and the Arid West Manual were recorded and defined according to their topographic and hydrologic 
orientation. Sample points were established for each wetland and corresponding upland zone. Test pit 
sampling was performed and/or photographs were taken in areas displaying potential wetland 
signatures on aerial photographs and problem areas. Test pit sampling points involved physical sampling 
of soils and vegetation, and investigation regarding hydrological connectivity. Only areas exhibiting the 
necessary wetland parameters according to the Arid West Manual on the date surveyed were mapped 
as wetlands. Photographs were taken to show wetland features, test pit areas, and/or areas identified as 
having aerial wetland signatures. The locations of the photo points are depicted in Figure 3 and the 
associated photographs are provided at the end of the report.  

Many of the terms used throughout this report have specific meanings relating to the federal wetland 
delineation process. Term definitions are based on the Corps Wetlands Delineation Manual (1987); the 
Arid West Manual; Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the Arid 
West Region of the Western United States, (2008) and the Final Rule. The terms defined below have 
specific meaning relating to the delineation of Waters of the United States as prescribed by §404 of the 
Clean Water Act (CWA). 

Determination of Hydrophytic Vegetation 

The presence of hydrophytic vegetation was determined using the methods outlined in the 1987 Corps 
Wetlands Delineation Manual and Arid West manual. Areas were considered to have positive indicators 
of hydrophytic vegetation if they pass the dominance test, meaning more than 50 percent of the 
dominant species are OBL, FACW, FAC. Plant species were identified to the lowest taxonomy possible. 
Plant indicator status was determined by reviewing the State of California 2016 Wetland Plant List for 
the Arid West Region. In situations where dominance can be misleading due to seasonality, the 
prevalence index will be used to determine hydrophytic status of the community surrounding sample 
sites.  

Plant indicator status categories: 

Obligate wetland plants (OBL) – plants that occur almost always (estimated probability 99%) in wetlands 
under normal conditions, but which may also occur rarely (estimated probability 1%) in non-wetlands. 

Facultative wetland plants (FACW) - plants that usually occur (estimated probability 67% to 99%) in 
wetlands under normal conditions, but also occur (estimated probability 1% to 33%) in non-wetlands. 
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Facultative plants (FAC) – Plants with a similar likelihood (estimated probability 33% to 67%) of 
occurring in both wetlands and non-wetlands.  

Facultative upland plants (FACU) – Plants that occur sometimes (estimated probability1% to 33%) in 
wetlands, but occur more often (estimated probability 67% to 99%) in non-wetlands.  

Obligate upland plants (UPL) – Plants that occur rarely (estimated probability 1%) in wetlands, but occur 
almost always (estimated probability 99%) in non-wetlands under natural conditions.  

Determination of Hydric Soils 

Soil survey information was reviewed for the current site condition. Field samples were evaluated using 
the Munsell soil color chart (2009 Edition), hand texturing, and assessment of soil features (e.g. oxidized 
root channels, evidence of hardpan, Mn and Fe concretions). Information regarding local soil and series 
descriptions is provided in Appendix B. A few test pits (Appendix A) were dug within portions of the site 
that appeared to have wetland aerial signatures, or evidence of drainage-like topography, but did not 
meet the wetland test parameters upon investigation in the field. 

Determination of Wetland Hydrology 
Wetland hydrology was determined to be present if a site supported one or more of the following 
characteristics:  

• Landscape position and surface topography (e.g. position of the site relative to an up-slope
water source, location within a distinct wetland drainage pattern, and concave surface
topography),

• Inundation or saturation for a long duration either inferred based on field indicators or observed
during repeated site visits, and

• Residual evidence of ponding or flooding resulting in field indicators such as scour marks,
sediment deposits, algal matting, surface soil cracks and drift lines.

The presence of water or saturated soil for approximately 12% or 14 consecutive days during the 
growing season typically creates anaerobic conditions in the soil, and these conditions affect the types 
of plants that can grow and the types of soils that develop (Wetland Training Institute 1995). 

Historic aerial photographs were analyzed to look for primary and secondary wetland hydrology 
indicators of inundation or saturation.  The historic aerial imagery reviewed was the public, readily 
available imagery provided on Google Earth. If aerial signatures demonstrated the presence of surface 
water on 5 or more of the historic aerial photographs viewed, inundation and a primary indicator of 
wetland hydrology was determined to be present. Saturation, a secondary indicator of wetland 
hydrology, was determined to be present if saturation, “darker patches within the field,” were observed 
on 5 or more of the 9 historic aerial photographs viewed. 

Determination of Ordinary High Water Mark 
Gallaway utilized methods consistent with the Arid West Manual, the Field Guide to the Identification of 
the Ordinary High Water Mark (OHWM) in the Arid West Region of the Western United States (2008), 
and the Ordinary High Water Mark Identification RGL 05-05 (2005) (RGL 05-05) to determine the 
presence of an OHWM. The lateral extents of non-tidal water bodies (e.g. intermittent and ephemeral 
streams), when present, were based on the OHWM, which is “the line on the shore established by the 
fluctuations of water” (Corps 2005).  The OHWM is determined based on multiple observed physical 
characteristics of the area, which can include scour, multiple observed flow events (from current and 
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historical aerial photos), shelving, drift, exposed root hairs, changes in substrate/particle size, presence 
of mature vegetation, deposition, and topography. If any other physical indicators as described in the 
Arid West OHWM Field Guide or RGL 05-05 are observed, these indicators are also utilized to help 
determine the location of the OHWM.  

Jurisdictional Boundary Determination and Acreage Calculation 

The wetland-upland boundary was determined based on the presence or inference of positive indicators 
of all mandatory criteria. Soil samples were taken within wetland and upland areas. The site was 
traversed on foot to identify wetland features and boundaries. The spatial data obtained during the 
preparation of this wetland delineation was collected using a Trimble Geo Explorer 6000 Series GPS 
Receiver. No readings were taken with fewer than 5 satellites. Point data locations were recorded for at 
least 25 seconds at a rate of 1 position per second. Area and line data were recorded at a rate of 1 
position per second. All GPS data were differentially corrected for maximum accuracy. In some cases, 
when visual errors and degrees of precision are identified due to environmental factors negatively 
influencing the precision of the GPS instrument (i.e. dense tree cover, steep topography, and other 
factors affecting satellite connection) mapping procedures utilized available topographic and aerial 
imagery datasets in order to improve accuracy in feature alignment and location. 

Non-Wetland and Non-Jurisdictional Boundary Determination 

Areas were determined to be non-wetlands if they did not meet the three wetland test parameters 
(hydrophytic vegetation, hydric soil, and wetland hydrology) (33 CFR 328.4) and were determined to be 
potentially non-jurisdictional if they were consistent with the description of non-jurisdictional features 
as presented in the Corps Jurisdictional Determination Form Instructional Guidebook (2007) and Final 
Rule. There were no features determined to be non-jurisdictional since the one feature present within 
the Project site is a neighboring wetlands since it has a direct hydrologic connection to an offsite 
Tributary. There were a few areas that appeared to be potentially wet based on the review of aerial 
photographs, however, upon field verification they were determined to be non-wetlands. Test pits, 
upland data points, or photographs were collected in these areas, which confirmed that they lacked the 
necessary wetland test parameters.  

Results 
Table 1 summarizes the area calculations for the pre-jurisdictional features within the Project boundary.  
A complete Draft Delineation of Waters of the US map, utilizing a 1” to 200’ scale, is included as Figure 
4.  

Table 1. Summary of Results from the Delineation of Waters of the United States for the Maryann 
Faire Project, Shasta County, CA. 

Draft Delineation of Waters of the U.S. 
Tributary Features 

Label Cowardin Type Designation Area (sq ft) Acres 
WF01 PUB4 Seasonal Swale Neighboring   2373.6 0.05 

Adjacent Wetland Totals =   2373.6 0.05 
Total Waters of the U.S. =  2373.6 0.05 
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Waters of the United States: Tributaries 

No drainage features identified as Tributaries to a Traditional Navigable Water (Tributary) per the Final 
Rule occur within the Project site. The one seasonal swale present, WF01 (Figure 4), did not exhibit a 
continuous OHWM.  

Waters of the United States: Adjacent Waters 

One wetland was found to occur within the Project site. This wetland was characterized as a seasonal 
swale and exhibited all three of the wetland test parameters (Figure 4). Swales are low drainage 
pathways that typically connect to and help feed wetland or other drainage features. During a review of 
aerial photographs there appeared to be a potential wetland in the south central portion of the Project 
site. However, when ground-truthed, this area was found to lack the necessary wetland test parameters. 
A test pit (TP01) was taken within this area and the data was recoded on a data sheet (Appendix A, 
Figure 4).  Photo points were taken at test pits and other locations throughout the Project site to depict 
the current site conditions (Figure 3). 

Soils 

Gallaway collected soil data at various pit locations throughout the Project site. Field observations of soil 
characteristics included soil color, texture, structure, and the visual assessment of soil features (e.g. the 
presence, or absence of redoximorphic features and the depth of restrictive layers such as hardpans). 
Field observations of soil characteristics at the pit sites are included in the data sheet forms presented in 
Appendix A. Gallaway’s soil texture evaluations rendered predominately loams. Iron concentrations and 
depletions were found along root channels, pore spaces, and as soft masses in the soil matrix at varying 
depths within the surface horizons.  

The geographic region in which the Project is found is often characterized as having a deep naturally 
occurring restrictive layer or duripan. Duripans restrict root growth, limit water infiltration, and cause 
perching of the water table in certain locations. Within the Project site, the duripan is typically found at 
a depth of more than 80 inches.  The depth of the hand dug soil pits were dug deep enough to 
determine or rule out the presence/absence of hydric soil indicators.  Gallaway queried the National 
Cooperative Soil Survey database to further evaluate the current soil conditions. A copy of the soil 
survey map and a description of mapped soil units for the Project site are included as Appendix B. One 
soil map unit occurs within the Project site. The map unit is listed below in Table 2.  Based on Gallaway’s 
review, the soil map unit identified within the Project site contains only minor amounts of hydric 
components (5 percent) which are typically found within depressions. A copy of the soil survey map and 
a description of mapped soil units for the Project are included as Appendix B. 

Table 2. Soil Map Units, NRCS hydric soil designation, and approximate totals for the Maryann Faire 
Project, Shasta County, CA. 

Map Unit 
Symbol Map Unit Name 

% Hydric 
Component 
in Map Unit 

Landform of 
Hydric 

Component 

% Map Unit 
in Survey 

Area 

RbA Red Bluff loam, 0 to 3 percent slopes, MLRA 
17, moist 5 Depressions 100% 
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Vegetation 

During the site visit the dominant vegetation present within the seasonal swale included annual rabbit’s 
foot grass (Polypogon monspeliensis) (FACW), coyote thistle (Eryngium castrense) (OBL), Italian rye-grass 
(Festuca perennis) (FAC), toadrush (Juncus bufonius) (FACW), Mediterranean barley (Hordeum marinum 
ssp. gussoneanum) (FAC) and Fitch’s spikeweed (Centromadia fitchii) (FACU). The upland habitat present 
was dominated largely by Spanish lotus (Acmispon americanus) (FACU), wall hare barley (Hordeum 
murinum) (FACU), wild oats (Avena fatua) (UPL), medusahead (Elymus caput-medusae) (UPL), soft chess 
(Bromus hordeaceous) (FACU), yellow star thistle (Centaurea solstitialis) (UPL), rose clover (Trifolium 
hirtum) (UPL), Fitch’s spikeweed and scattered valley oaks (Quercus lobata) (FACU).  

Hydrology 
Precipitation and capture of runoff from developed land and residential irrigation are the main 
hydrological inputs for the seasonal swale (WF01) within the Project site. The seasonal swale has been 
man-altered and is piped offsite to the west of the Project boundary. The swale continued to flow offsite 
to the east where it flows directly into Clover Creek. Due to its direct connection to Clover Creek, the 
swale within the Project site is considered a neighboring wetland per the Final Rule.  Clover Creek is a 
direct tributary of the Sacramento River, a TNW.  No flowing or ponded water was observed within the 
site during the October field visit.    
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Site Photos – Taken October 4, 2018 

P01 – Upland overview looking south 

P02 – TP01 looking southwest 

P03 – Upland with unusual aerial signature 
looking north  

P03 – WF01 in distance looking south 

P04 – WF01 looking west 

P04 – WF01 looking east  
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Glossary 

Adjacent: Adjacent as used in “Adjacent to traditional navigable water,” is defined by the Corps and EPA 
as “bordering, contiguous, or neighboring, including waters separated from other “waters of the United 
States” by constructed dikes or barriers, natural river berms, beach dunes and the like.” Adjacent waters 
can include wetlands, ponds, lakes, oxbows, impoundments, and other similar features. 

The current regulations further identify the following three circumstances under which waters would be 
considered “neighboring” and, thus, jurisdictional: 

(1) Waters located in whole or in part within 100 feet of the ordinary high water mark of a jurisdictional 
water as defined by the rule; or 

(2) Waters located in whole or in part in the 100-year floodplain and that are within 1,500 feet of the 
ordinary high water mark of a jurisdictional water as defined by the rule; or 

(3) Waters located in whole or in part within 1,500 feet of the high tide line of a traditional navigable 
water or the territorial seas and waters located within 1,500 feet of the ordinary high water mark of the 
Great Lakes. 

The Corps and EPA have defined “adjacent” waters as jurisdictional by rule. However, individual waters 
outside of the “neighboring” boundaries as stated above have not been defined as jurisdictional by rule 
and are subject to case-specific analysis to determine if a significant nexus exists (80 FR 37054, 40 CFR 
230.3). 

Atypical situation (significantly disturbed): In an atypical (significantly disturbed) situation, recent 
human activities or natural events have created conditions where positive indicators for hydrophytic 
vegetation, hydric soil, or wetland hydrology are not present or observable. 

Boulder. Rock fragments larger than 60 .4 cm (24 inches) in diameter. 

Channel. "An open conduit either naturally or artificially created which periodically or continuously 
contains moving water, or which forms a connecting link between two bodies of standing water" 
(Langbein and Iseri 1960:5). 

Channel bank. The sloping land bordering a channel. The bank has steeper slope than the bottom of the 
channel and is usually steeper than the land surrounding the channel. 

Cobbles. Rock fragments 7.6 cm (3 inches) to 25 .4 cm (10 inches) in diameter. 

Debris flow. A moving mass of rock fragments, soil, and mud where more than 50% of the particles are 
larger than sand-sized. 

Drift. Organic debris oriented to flow direction(s) (larger than small twigs). 

Ephemeral stream. An ephemeral stream has flowing water only during and for a short duration after, 
precipitation events in a typical year. Ephemeral streambeds are located above the water table year-
round. Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of 
water for stream flow.  

Facultative wetland (FACW). Wetland indicator category; species usually occurs in wetlands (estimated 
probability 67–99%) but occasionally found in non-wetlands. 



13 Draft Delineation of Jurisdictional Waters of the U.S., Maryann Faire Project 

Flat. A level landform composed of unconsolidated sediments usually mud or sand. Flats may be 
irregularly shaped or elongate and continuous with the shore, whereas bars are generally elongate, 
parallel to the shore, and separated from the shore by water. 

Gravel. A mixture composed primarily of rock fragments 2mm (0 .08 inch) to 7.6 cm (3 inches) in 
diameter. Usually contains much sand. 

Growing season The frost-free period of the year (see U.S. Department of Interior, National Atlas 
1970:110-111 for generalized regional delineation). 

Herbaceous. With the characteristics of an herb; a plant with no persistent woody stem above ground. 

Hydric soil. Soil is hydric that is saturated, flooded, or ponded long enough during the growing season to 
develop anaerobic (oxygen-depleted) conditions in its upper part (i.e., within the shallow rooting zone of 
herbaceous plants).  

Hydrophyte, hydrophytic. Any plant growing in water or on a substrate that is at least periodically 
deficient in oxygen as a result of excessive water content. 

Intermittent stream. An intermittent stream has flowing water during certain times of the year, when 
groundwater provides water for stream flow. During dry periods, intermittent streams may not have 
flowing water. Runoff from rainfall is a supplemental source of water for stream flow.  

Jurisdictional Wetland. Sites that meet the definition of wetland provided below and that fall under COE 
regulations pursuant to Section 404 of the CWA are considered jurisdictional wetlands.  
Litter. Organic debris oriented to flow direction(s) (small twigs and leaves). 

Man-induced wetlands. A man-induced wetland is an area that has developed at least some 
characteristics of naturally occurring wetlands due to either intentional or incidental human activities. 

Normal circumstances. This term refers to the soil and hydrologic conditions that are normally present, 
without regard to whether the vegetation has been removed. 

Obligate wetland (OBL). Wetland indicator category; species occurs almost always (estimated 
probability 99%) under natural conditions in wetlands. 

Perennial stream. A perennial stream has flowing water year-round during atypical year. The water 
table is located above the stream bed for most of the year. Groundwater is the primary source of water 
for stream flow. Runoff from rainfall is a supplemental source of water for stream flow. 

Ponded. Ponding is a condition in which free water covers the soil surface (e.g., in a closed depression) 
and is removed only by percolation, evaporation, or transpiration. 

Reach. A segment of a stream channel. 

Scour. Soil and debris movement. 

Sheetflow. Overland flow occurring in a continuous sheet; a relatively high-frequency, low-magnitude 
event. 

Shrub. A woody plant which at maturity is usually less than 6 m(20 feet) tall and generally exhibits 
several erect, spreading, or prostrate stems and has a bushy appearance ; e.g., speckled alder (Alnus 
rugosa) or buttonbush (Cephalanthus occidentalis). 

Stone. Rock fragments larger than 25 .4 cm (10 inches) but less than 60 .4 cm (24 inches). 
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Traditional Navigable Waters (TNWs).“[a]ll 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.”   These waters are referred to in this guidance as traditional navigable 
waters.  The traditional navigable waters include all of the “navigable waters of the United States,” as 
defined in 33 C.F.R. Part 329 and by numerous decisions of the federal courts, plus all other waters that 
are navigable-in-fact (for example, the Great Salt Lake, UT, and Lake Minnetonka, MN).  Thus, the 
traditional navigable waters include, but are not limited to, the “navigable waters of the United States” 
within the meaning of Section 10 of the Rivers and Harbors Act of 1899 (also known as “Section 10 
waters”). 

Tree. A woody plant which at maturity is usually 6 m (20 feet) or more in height and generally has a 
single trunk, unbranched for 1 m or more above the ground, and a more or less definite crown; e.g., red 
maple (Acer rubrum), northern white cedar (Thuja occidentalis). 

Tributaries. This is the encompassing term for water features with indicators of flow, including a bed, 
banks and an ordinary high water mark, and that contribute flow downstream as defined in the 2015 
final Clean Water Rule (80 FR 37054). Flow in the tributary can be perennial, intermittent, or ephemeral.  

Waters of the United States. This is the encompassing term for areas under federal jurisdiction pursuant 
to Section 404 of the CWA. Waters of the United States are divided into “traditional navigable waters,” 
“interstate waters,” “territorial seas,” “impoundments of jurisdictional waters,” “tributaries,” “adjacent 
waters” and waters subject to case-specific significant nexus (80 FR 37054, 40 CFR 230.3). 

Watershed (drainage basin). An area of land that drains to a single outlet and is separated from other 
watersheds by a divide. 

Wetland. Wetlands are defined as “areas that are inundated or saturated by surface or ground water 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” (40 CFR 230.3). To be 
considered under federal jurisdiction, a wetland must support positive indicators for hydrophytic 
vegetation, hydric soil, and wetland hydrology.  
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US Army Corps of Engineers Arid West - Version 2.0

WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site:                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                           State:                     Sampling Point:            

Investigator(s):                    Section, Township, Range:                                                                      

Landform (hillslope, terrace, etc.):               Local relief (concave, convex, none):                Slope (%):                  

Subregion (LRR):                                                                       Lat:                                      Long:                        Datum:                       

Soil Map Unit Name:                                                                                  NWI classification:         

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               No             

Are Vegetation             Soil             or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland? Yes                  No               

Remarks: 

VEGETATION  
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species    x 1 =                      
FACW species    x 2 =                      
FAC species    x 3 =                      
FACU species                         x 4 =                      
UPL species    x 5 =                      

Column Totals:                        (A)                             (B) 

         Prevalence Index  = B/A =           
Hydrophytic Vegetation Indicators: 

  Prevalence Index is 3.0 1

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present. 

Absolute    Dominant  Indicator 
Tree Stratum    (Use scientific names.)   % Cover    Species?     Status  
1.
2.
3.

4.

Sapling/Shrub Stratum
1.
2.
3.
4.
5.

Total Cover:                 
Herb Stratum
1.                                   
2.                                        
3.                               
4.                                          
5.                                                                    
6.
7.
8.

Total Cover:                 
Woody Vine Stratum
1.
2.

Total Cover:                 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                       

Hydrophytic  
Vegetation 
Present? Yes                 No             

Remarks: 

  Dominance Test is >50% 

% % Total Cover:                 

% 

% 

% 

% % 

Maryann Faire Redding, Shasta County 10-4-18
Palomar Builders, Inc.  TP 01

 E. Gregg Section 21, Township 31N, Range 4W
terrace  concave  0.3

CA

C - Mediterranean California  40.532746  -122.31579  NAD 83
Red Bluff loam, 0 to 3 percent slopes, moist  N/A
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 Area was mounded with various shallow depressions. 
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Arid West - Version 2.0

SOIL Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                            Redox Features
 (inches)            Color (moist)            %            Color (moist)             %         Type1       Loc2           Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains      2 Location: PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils 3: 
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)  
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)  
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2) 
  Stratified Layers (A5) (LRR C)    Depleted Matrix (F3)   Other (Explain in Remarks) 
  1 cm Muck (A9) (LRR D)    Redox Dark Surface (F6) 
  Depleted Below Dark Surface (A11)    Depleted Dark Surface (F7) 
  Thick Dark Surface (A12)   Redox Depressions (F8) 
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 

3 Indicators of hydrophytic vegetation and 

  Sandy Gleyed Matrix (S4)            

     wetland hydrology must be present. 

Restrictive Layer (if present): 
     Type:      
     Depth (inches):       Hydric Soil Present?     Yes                 No             
Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

Secondary Indicators (2 or more required)Primary Indicators (minimum of one required; check all that apply)
  Water Marks (B1) (Riverine)     Surface Water (A1)   Salt Crust (B11) 
  Sediment Deposits (B2) (Riverine)     High Water Table (A2)   Biotic Crust (B12) 
  Drift Deposits (B3) (Riverine)    Saturation (A3)   Aquatic Invertebrates (B13) 
  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)    Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 
  Surface Soil Cracks (B6)   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?    Yes             No             Depth (inches):
(includes capillary fringe) Wetland Hydrology Present?    Yes No             
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 

     unless distributed or problematic 

 TP 01

0-5 5YR 3/4 97 2.5YR 4/8 3 C PL loam

few Mn stains presentclay loamPLC52.5YR 4/8655YR 3/45-10
MD305YR 5/2

 n/a
 n/a

Soil pit dug deep enough to determine the presence/absence of hydric indicators. No hydric soil indicators met - soil 
indicator F8 not met since 5% redox concentrations were only present in a 1 inch layer in the upper 6 inches. 

 No wetland hydrology was present. The vast majority of aerial imagery did not show inundation or saturation in this area.
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US Army Corps of Engineers Arid West - Version 2.0

WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site:                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                           State:                     Sampling Point:           

Investigator(s):                    Section, Township, Range:                                                                      

Landform (hillslope, terrace, etc.):               Local relief (concave, convex, none):                Slope (%):                  

Subregion (LRR):                                                                       Lat:                                      Long:                          Datum:                       

Soil Map Unit Name:                                                                                  NWI classification:         

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               No             

Are Vegetation             Soil             or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland? Yes                  No               

Remarks: 

VEGETATION  
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species    x 1 =                      
FACW species                         x 2 =                      
FAC species    x 3 =                      
FACU species                         x 4 =                      
UPL species    x 5 =                      

Column Totals:                        (A)                             (B) 

         Prevalence Index  = B/A =           
Hydrophytic Vegetation Indicators: 

  Prevalence Index is 3.0 1

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present. 

Absolute    Dominant  Indicator 
Tree Stratum    (Use scientific names.)   % Cover    Species?     Status  
1.
2.
3.

4.

Sapling/Shrub Stratum
1.
2.
3.
4.
5.

Total Cover:                 
Herb Stratum
1.                                              
2.                                                                    
3.                                    
4.                                   
5.                             
6.                               
7.
8.

Total Cover:                 
Woody Vine Stratum
1.
2.

Total Cover:                 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                       

Hydrophytic  
Vegetation 
Present? Yes                 No             

Remarks: 

  Dominance Test is >50% 

% % Total Cover:                 

% 

% 

% 

% % 

Maryann Faire Redding, Shasta County 10-4-18
Palomar Builders, Inc.  W 01

 E. Gregg Section 21, Township 31N, Range 4W
terrace  concave  0.3

CA

C - Mediterranean California  40.531641  -122.315028  NAD 83
Red Bluff loam, 0 to 3 percent slopes, moist  N/A
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 Area was seasonal swale that continued off-site to the east. 
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                     Arid West - Version 2.0

SOIL  Sampling Point:                        
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                            Redox Features                             
 (inches)            Color (moist)            %            Color (moist)             %         Type1       Loc2           Texture                             Remarks                     

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains      2 Location: PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils 3:  
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)  
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)  
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2) 
  Stratified Layers (A5) (LRR C)    Depleted Matrix (F3)   Other (Explain in Remarks) 
  1 cm Muck (A9) (LRR D)    Redox Dark Surface (F6) 
  Depleted Below Dark Surface (A11)    Depleted Dark Surface (F7) 
  Thick Dark Surface (A12)   Redox Depressions (F8) 
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 

3 Indicators of hydrophytic vegetation and 

  Sandy Gleyed Matrix (S4)            

     wetland hydrology must be present. 

Restrictive Layer (if present): 
     Type:                                                               
     Depth (inches):                                                Hydric Soil Present?     Yes                 No             
Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

Secondary Indicators (2 or more required)Primary Indicators (minimum of one required; check all that apply)                                                      
  Water Marks (B1) (Riverine)     Surface Water (A1)   Salt Crust (B11) 
  Sediment Deposits (B2) (Riverine)     High Water Table (A2)   Biotic Crust (B12) 
  Drift Deposits (B3) (Riverine)    Saturation (A3)   Aquatic Invertebrates (B13) 
  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)    Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 
  Surface Soil Cracks (B6)   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?    Yes             No             Depth (inches):                         
(includes capillary fringe) Wetland Hydrology Present?    Yes                 No             
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 
 

     unless distributed or problematic 

 W 01

0-8 7.5YR 5/2 90 2.5YR 4/8 10 C PL loam few Mn stains present
      
      

 n/a
 n/a

Soil pit dug deep enough to determine the presence/absence of hydric indicators. 
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US Army Corps of Engineers                      Arid West - Version 2.0

WETLAND DETERMINATION DATA FORM - Arid West Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                       

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

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               No             

Are Vegetation             Soil             or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                   Yes                  No               

Remarks: 

VEGETATION  
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species    x 1 =                      
FACW species                         x 2 =                      
FAC species    x 3 =                      
FACU species                         x 4 =                      
UPL species    x 5 =                      

Column Totals:                        (A)                             (B) 

         Prevalence Index  = B/A =                             
Hydrophytic Vegetation Indicators:   

  Prevalence Index is 3.0 1

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present. 

                          Absolute    Dominant  Indicator 
Tree Stratum    (Use scientific names.)                                  % Cover    Species?     Status  
1.                                                                                          
2.                                                                                          
3.                                                                                          

4.                                                                                          

Sapling/Shrub Stratum
1.                                                                                          
2.                                                                                          
3.                                                                                          
4.                                                                                          
5.                                                                                          
                                                                          Total Cover:                 
Herb Stratum
1.                                                                                          
2.                                                                                          
3.                                                                                          
4.                                                                                          
5.                                                                                          
6.                                                                                          
7.                                                                                          
8.                                                                                          
                                                                          Total Cover:                 
Woody Vine Stratum
1.                                                                                          
2.                                                                                          
                                                                          Total Cover:                 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                       

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks: 

  Dominance Test is >50% 

% %                                                                           Total Cover:                 

% 

% 

% 

% % 

Maryann Faire Redding, Shasta County 10-4-18
Palomar Builders, Inc.  U 01

 E. Gregg Section 21, Township 31N, Range 4W
terrace  none  0.3

CA

C - Mediterranean California  40.531629  -122.315031  NAD 83
Red Bluff loam, 0 to 3 percent slopes, moist  N/A
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                     Arid West - Version 2.0

SOIL  Sampling Point:                        
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                            Redox Features                             
 (inches)            Color (moist)            %            Color (moist)             %         Type1       Loc2           Texture                             Remarks                     

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains      2 Location: PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils 3:  
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)  
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)  
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2) 
  Stratified Layers (A5) (LRR C)    Depleted Matrix (F3)   Other (Explain in Remarks) 
  1 cm Muck (A9) (LRR D)    Redox Dark Surface (F6) 
  Depleted Below Dark Surface (A11)    Depleted Dark Surface (F7) 
  Thick Dark Surface (A12)   Redox Depressions (F8) 
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 

3 Indicators of hydrophytic vegetation and 

  Sandy Gleyed Matrix (S4)            

     wetland hydrology must be present. 

Restrictive Layer (if present): 
     Type:                                                               
     Depth (inches):                                                Hydric Soil Present?     Yes                 No             
Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

Secondary Indicators (2 or more required)Primary Indicators (minimum of one required; check all that apply)                                                      
  Water Marks (B1) (Riverine)     Surface Water (A1)   Salt Crust (B11) 
  Sediment Deposits (B2) (Riverine)     High Water Table (A2)   Biotic Crust (B12) 
  Drift Deposits (B3) (Riverine)    Saturation (A3)   Aquatic Invertebrates (B13) 
  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)    Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 
  Surface Soil Cracks (B6)   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?    Yes             No             Depth (inches):                         
(includes capillary fringe) Wetland Hydrology Present?    Yes                 No             
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 
 

     unless distributed or problematic 

 U 01

0-5 5YR 3/4 97 2.5YR 4/8 5 C PL loam

few Mn stains presentclay loamPLC52.5YR 4/8655YR 3/45-10
MD305YR 5/2

 n/a
 n/a

Soil pit dug deep enough to determine the presence/absence of hydric indicators. No hydric soil indicators met - soil 
indicator F8 not met since the area was not a closed depression. 

 No wetland hydrology was present. 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report

6



identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Shasta County Area, California
Survey Area Data: Version 13, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 26, 2015—Jun 
26, 2015

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

RbA Red Bluff loam, 0 to 3 percent 
slopes, MLRA 17, moist

14.9 100.0%

Totals for Area of Interest 14.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report

11



An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report

12



Shasta County Area, California

RbA—Red Bluff loam, 0 to 3 percent slopes, MLRA 17, moist

Map Unit Setting
National map unit symbol: 2t7r0
Elevation: 450 to 1,110 feet
Mean annual precipitation: 29 to 57 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 200 to 250 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Red bluff, moist, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Red Bluff, Moist

Setting
Landform: Fan remnants
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous, metamorphic and sedimentary 

rock

Typical profile
A - 0 to 6 inches: loam
Bt1 - 6 to 18 inches: clay loam
Bt2 - 18 to 28 inches: clay loam
Bt3 - 28 to 44 inches: clay loam
Bt4 - 44 to 57 inches: clay
Bt5 - 57 to 67 inches: clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.3 to 0.5 mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C
Ecological site: ACID TERRACE (R017XD089CA)
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Redding
Percent of map unit: 5 percent
Hydric soil rating: No

Perkins
Percent of map unit: 5 percent
Hydric soil rating: No

Moda
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

Unnamed
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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1 Biological Resources Memorandum  
Rancho Road Development Project (GE #22-109) 

 

October 12, 2023 

Tiffany Lightle 
City of Redding  
Development Services Department 
777 Cypress Avenue 
Redding, CA 96001 

Re: Biological Resources Memorandum for the Project Boundary of the Rancho Road Development 
Project – 6.62 acres (GE# 22-109) 

In October 2018, Gallaway Enterprises initiated technical biological studies for what was at the time titled 
the Maryann Faire Project; and in 2022, the Project was titled Rancho Road Development Project (Project), 
a 6.62-acre survey area that overlaps the northern portion of the Maryann Faire Project, located in the 
City of Redding, Shasta County, California. The Project survey area is located at the intersection of Rancho 
Road and Shasta View Drive within the City of Redding, Shasta County, California. The survey area occurs 
within the United States Geologic Survey (USGS) “Enterprise” Quadrangle, within Section 21, Township 
31N, Range 4W. 

Biological assessments and surveys were conducted by Gallaway Enterprises staff for the Maryann Faire 
Project on October 4, 2018 and additional assessments of the conditions for the new survey area were 
conducted on July 22 and August 10, 2022, respectively. A review of the survey area’s previous and current 
conditions are now being conducted in October 2023 to assess the suitability of habitat for Crotch’s 
bumble bee and all recently listed special-status species not previously analyzed in the BRA or in the 
September 2022 memorandum. 

Current Site Conditions 

During the 2022 site visits, Project grading activities were underway with small areas of annual grassland 
having not yet been graded around the borders of the survey area. Review of aerial photography from 
October 2023 shows the survey area to be approximately two-thirds graded land on the west side and 
approximately one-third annual grassland on the east side. All graded land within the survey area is not 
currently suitable habitat for any special-status species. 

Recently Added Special-Status Species 

CDFW has requested an analysis of the site for suitable Crotch’s bumble bee habitat, as well as suitable 
habitat for all recently added special-status species. Species included in the BRA are listed on the CNDDB, 
IPaC, CNPS, or NMFS species lists. These species lists are used to identify special-status species 
observations and habitat within the region. Species considered in the analysis for the BRA include state 
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and federally listed or candidate listed species, CDFW species of special concern (SSC), and CNPS rare 
plants with a rank of 1, 2, or 3. 

Crotch’s Bumble Bee 
Crotch’s bumble bee (Bombus crotchii) was recently listed as candidate endangered in California. Crotch 
bumble bee was not/and is currently not included on the species lists within the “Redding”, 
“Cottonwood”, “Enterprise”, “Palo Cedro”, “Olinda”, or “Balls Ferry” United States Geological Survey 
quadrangles. The nearest CNDDB occurrence (#4) is mapped within the vicinity of Red Bluff approximately 
25 miles from the BSA in Tehama County and is from 1956. According to the IUCN Red List, Crotch bumble 
bee is thought to be possibly extinct from this region. Suitable bee habitat requires the availability of 
nectar and pollen from floral resources throughout the duration of the colony period (spring, summer, 
and fall) (Xerces Society 2018). Two potential food sources were observed within the BSA during the 
botanical assessment in July 2022. Some floral resources are in bloom from February to October within 
the BSA; however, they are not sufficient to support Crotch’s bumble bee populations. The BSA is highly 
disturbed, with the majority of the site composed of barren habitat and the remaining habitat composed 
primarily of grassland species. Additionally, grading and compacting of the ground within the BSA 
precludes potential Crotch’s bumble bee burrow sites. There is no suitable habitat for Crotch’s bumble 
bee within the BSA.  

Conclusion 

There is no potential for Crotch’s bumble to occur within the BSA. 

Foothill Yellow-legged Frog 
No new special-status wildlife species were added since species lists were last generated in August 2022; 
however, foothill yellow-legged frog (Rana boylii) was designated as a distinct population segment (DPS) 
within the region of the BSA, and is now listed as foothill yellow-legged frog - north coast DPS (Rana boylii 
pop. 1). There is no suitable habitat for foothill yellow-legged frog within the BSA.  

Conclusion 

Foothill yellow-legged frog (Rana boylii) was designated as foothill yellow-legged frog - north coast DPS 
(Rana boylii pop. 1). The lack of suitable habitat for foothill yellow-legged with the BSA has not changed 
since August 2022. 

Dubious Pea 
An updated CNPS species list was not generated in August 2022, so species added since the 2018 CNPS 
list were analyzed for the “Enterprise” United States Geological Survey quadrangle. Dubious pea (Lathyrus 
sulphureus var. argillaceus) was the only new special-status plant species. Dubious Pea has a CNPS rare 
plant rank of 3. It is found in cismontane woodland, lower montane coniferous forest, and upper montane 
coniferous forest habitat. The BSA is currently composed of barren and grassland habitat. The BSA does 
not contain suitable habitat for dubious pea. 
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Conclusion 

There is no potential for dubious pea to occur within the BSA. 

If you have any questions, please do not hesitate to contact Kevin Sevier at (530) 332-9909 or 
kevin@gallawayenterprises.com. 

 

Alexander Smither 
Biologist 

 

Attachments: A) Species Lists  
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Attachment A 

Species Lists 

 



Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW
SSC or FP

Ahart's paronychia
Paronychia ahartii

PDCAR0L0V0 None None G3 S3 1B.1

American bumble bee
Bombus pensylvanicus

IIHYM24260 None None G3G4 S2

Baker's navarretia
Navarretia leucocephala ssp. bakeri

PDPLM0C0E1 None None G4T2 S2 1B.1

bald eagle
Haliaeetus leucocephalus

ABNKC10010 Delisted Endangered G5 S3 FP

bank swallow
Riparia riparia

ABPAU08010 None Threatened G5 S3

big-scale balsamroot
Balsamorhiza macrolepis

PDAST11061 None None G2 S2 1B.2

Boggs Lake hedge-hyssop
Gratiola heterosepala

PDSCR0R060 None Endangered G2 S2 1B.2

California linderiella
Linderiella occidentalis

ICBRA06010 None None G2G3 S2S3

chinook salmon - Central Valley spring-run ESU
Oncorhynchus tshawytscha pop. 11

AFCHA0205L Threatened Threatened G5T2Q S2

chinook salmon - Sacramento River winter-run ESU
Oncorhynchus tshawytscha pop. 7

AFCHA0205B Endangered Endangered G5T1Q S2

dubious pea
Lathyrus sulphureus var. argillaceus

PDFAB25101 None None G5T1T2Q S1S2 3

foothill yellow-legged frog - north coast DPS
Rana boylii pop. 1

AAABH01051 None None G3T4 S4 SSC

great egret
Ardea alba

ABNGA04040 None None G5 S4

Great Valley Cottonwood Riparian Forest
Great Valley Cottonwood Riparian Forest

CTT61410CA None None G2 S2.1

Great Valley Mixed Riparian Forest
Great Valley Mixed Riparian Forest

CTT61420CA None None G2 S2.2

Great Valley Valley Oak Riparian Forest
Great Valley Valley Oak Riparian Forest

CTT61430CA None None G1 S1.1

Great Valley Willow Scrub
Great Valley Willow Scrub

CTT63410CA None None G3 S3.2

green sturgeon - southern DPS
Acipenser medirostris pop. 1

AFCAA01031 Threatened None G2T1 S1

Henderson's bent grass
Agrostis hendersonii

PMPOA040K0 None None G2Q S2 3.2

Query Criteria: Quad<span style='color:Red'> IS </span>(Redding (4012254)<span style='color:Red'> OR </span>Enterprise (4012253)<span 
style='color:Red'> OR </span>Palo Cedro (4012252)<span style='color:Red'> OR </span>Olinda (4012244)<span style='color:Red'> OR 
</span>Cottonwood (4012243)<span style='color:Red'> OR </span>Balls Ferry (4012242))

Report Printed on Wednesday, October 11, 2023
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW
SSC or FP

hoary bat
Lasiurus cinereus

AMACC05032 None None G3G4 S4

kneecap lanx
Lanx patelloides

IMGASL7030 None None G2? S2

legenere
Legenere limosa

PDCAM0C010 None None G2 S2 1B.1

maverick clover
Trifolium piorkowskii

PDFAB40410 None None G2 S2 1B.2

North American porcupine
Erethizon dorsatum

AMAFJ01010 None None G5 S3

nugget pebblesnail
Fluminicola seminalis

IMGASG3110 None None G2 S3

Oregon shoulderband
Helminthoglypta hertleini

IMGASC2280 None None G3Q S1S2

osprey
Pandion haliaetus

ABNKC01010 None None G5 S4 WL

Pacific lamprey
Entosphenus tridentatus

AFBAA02100 None None G4 S3 SSC

pallid bat
Antrozous pallidus

AMACC10010 None None G4 S3 SSC

pink creamsacs
Castilleja rubicundula var. rubicundula

PDSCR0D482 None None G5T2 S2 1B.2

Red Bluff dwarf rush
Juncus leiospermus var. leiospermus

PMJUN011L2 None None G2T2 S2 1B.1

Shasta chaparral
Trilobopsis roperi

IMGASA2030 None None G2 S1

silky cryptantha
Cryptantha crinita

PDBOR0A0Q0 None None G2 S2 1B.2

silver-haired bat
Lasionycteris noctivagans

AMACC02010 None None G3G4 S3S4

slender Orcutt grass
Orcuttia tenuis

PMPOA4G050 Threatened Endangered G2 S2 1B.1

spotted bat
Euderma maculatum

AMACC07010 None None G4 S3 SSC

steelhead - Central Valley DPS
Oncorhynchus mykiss irideus pop. 11

AFCHA0209K Threatened None G5T2Q S2

Sulphur Creek brodiaea
Brodiaea matsonii

PMLIL0C0H0 None None G1 S1 1B.1

Tehama chaparral
Trilobopsis tehamana

IMGASA2040 None None G2 S1

Townsend's big-eared bat
Corynorhinus townsendii

AMACC08010 None None G4 S2 SSC
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW
SSC or FP

tricolored blackbird
Agelaius tricolor

ABPBXB0020 None Threatened G1G2 S2 SSC

valley elderberry longhorn beetle
Desmocerus californicus dimorphus

IICOL48011 Threatened None G3T3 S3

vernal pool fairy shrimp
Branchinecta lynchi

ICBRA03030 Threatened None G3 S3

vernal pool tadpole shrimp
Lepidurus packardi

ICBRA10010 Endangered None G3 S3

watershield
Brasenia schreberi

PDCAB01010 None None G5 S3 2B.3

western pearlshell
Margaritifera falcata

IMBIV27020 None None G5 S1S2

western pond turtle
Emys marmorata

ARAAD02030 None None G3G4 S3 SSC

western red bat
Lasiurus frantzii

AMACC05080 None None G4 S3 SSC

western spadefoot
Spea hammondii

AAABF02020 None None G2G3 S3S4 SSC

woolly meadowfoam
Limnanthes floccosa ssp. floccosa

PDLIM02043 None None G4T4 S3 4.2

Yuma myotis
Myotis yumanensis

AMACC01020 None None G5 S4

Record Count: 51
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10/11/23, 3:26 PM CNPS Rare Plant Inventory | Search Results

https://rareplants.cnps.org/Search/result?frm=T&sl=1&quad=4012253:&elev=:m:o 1/1

Search Results

CNPS Rare Plant Inventory

8matches found. Click on scientific name for details

Search Criteria: Quad is one of [4012253]

SCIENTIFIC NAME COMMON NAME LIFEFORM BLOOMING PERIOD FED LIST STATE LIST
CA RARE PLANT
RANK

Orcuttia tenuis slender Orcutt grass annual herb May-Sep(Oct) FT CE 1B.1

Legenere limosa legenere annual herb Apr-Jun None None 1B.1

Agrostis hendersonii Henderson's bent grass annual herb Apr-Jun None None 3.2

Eriogonum tripodum tripod buckwheat perennial deciduous

shrub

May-Jul None None 4.2

Cryptantha crinita silky cryptantha annual herb Apr-May None None 1B.2

Sidalcea celata Redding checkerbloom perennial herb Apr-Aug None None 3

Juncus leiospermus var.

leiospermus

Red Bluff dwarf rush annual herb Mar-Jun None None 1B.1

Lathyrus sulphureus var.

argillaceus

dubious pea perennial herb Apr-May None None 3

Showing 1 to 8 of 8 entries

Suggested Citation:

California Native Plant Society, Rare Plant Program. 2023. Rare Plant Inventory (online edition, v9.5). Website https://www.rareplants.cnps.org

[accessed 11 October 2023].



October 11, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Sacramento Fish And Wildlife Office
Federal Building

2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846

Phone: (916) 414-6600 Fax: (916) 414-6713

In Reply Refer To:
Project Code: 2024-0003899
Project Name: Shasta View/Rancho Road Development Project

Subject: List of threatened and endangered species that may occur in your proposed project 
location or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 



10/11/2023 2

(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

https://www.fws.gov/sites/default/files/documents/endangered-species-consultation- 
handbook.pdf

Migratory Birds: In addition to responsibilities to protect threatened and endangered species 
under the Endangered Species Act (ESA), there are additional responsibilities under the 
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to 
protect native birds from project-related impacts. Any activity, intentional or unintentional, 
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by 
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more 
information regarding these Acts, see https://www.fws.gov/program/migratory-bird-permit/what- 
we-do.

The MBTA has no provision for allowing take of migratory birds that may be unintentionally 
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to 
comply with these Acts by identifying potential impacts to migratory birds and eagles within 
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan 
(when there is no federal nexus). Proponents should implement conservation measures to avoid 
or minimize the production of project-related stressors or minimize the exposure of birds and 
their resources to the project-related stressors. For more information on avian stressors and 
recommended conservation measures, see https://www.fws.gov/library/collections/threats-birds.

In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies 
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities 
that might affect migratory birds, to minimize those effects and encourage conservation measures 
that will improve bird populations. Executive Order 13186 provides for the protection of both 
migratory birds and migratory bird habitat. For information regarding the implementation of 
Executive Order 13186, please visit https://www.fws.gov/partner/council-conservation- 
migratory-birds.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Code in the header of 
this letter with any request for consultation or correspondence about your project that you submit 
to our office.
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Attachment(s):

Official Species List

OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Sacramento Fish And Wildlife Office
Federal Building
2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846
(916) 414-6600
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PROJECT SUMMARY
Project Code: 2024-0003899
Project Name: Shasta View/Rancho Road Development Project
Project Type: New Constr - Above Ground
Project Description: Redding, CA
Project Location:

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@40.5344155,-122.31622340290691,14z

Counties: Shasta County, California



10/11/2023 5

1.

ENDANGERED SPECIES ACT SPECIES
There is a total of 7 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

BIRDS
NAME STATUS

Northern Spotted Owl Strix occidentalis caurina
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/1123

Threatened

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/7850

Threatened

1
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CRUSTACEANS
NAME STATUS

Conservancy Fairy Shrimp Branchinecta conservatio
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8246

Endangered

Vernal Pool Fairy Shrimp Branchinecta lynchi
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/498

Threatened

Vernal Pool Tadpole Shrimp Lepidurus packardi
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/2246

Endangered

FLOWERING PLANTS
NAME STATUS

Slender Orcutt Grass Orcuttia tenuis
There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/1063

Threatened

CRITICAL HABITATS
There is 1 critical habitat wholly or partially within your project area under this office's 
jurisdiction.

NAME STATUS

Slender Orcutt Grass Orcuttia tenuis
https://ecos.fws.gov/ecp/species/1063#crithab

Final
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IPAC USER CONTACT INFORMATION
Agency: Private Entity
Name: Alexander Smither
Address: 117 Meyers Street
Address Line 2: Suite 120
City: Chico
State: CA
Zip: 95928
Email alex@gallawayenterprises.com
Phone: 5303329909



 
 
 
 
 
 
 
 
 
 

Attachment E 
Cultural Resources Inventory Survey 

 
 

NOTE TO REVIEWER: Information contained in the Cultural Resources Inventory Survey (Gallaway Enterprises, Inc., 
2022) for the project related to the specific location of prehistoric and historic sites is confidential and exempt from 
the Freedom of Information Act (FOIA) and the California Public Records Act (CPRA); therefore, site-specific cultural 
resource investigations are not appended to this Initial Study. Professionally-qualified individuals, as determined by 
the California Office of Historic Preservation, may contact the City of Redding Development Services Department, 
Planning Division directly in order to inquire about its availability. 



 

April 24, 2023         
 
 
James Hayward, Sr., Cultural Resource Program Manager  
Redding Rancheria 
2000 Redding Rancheria Road 
Redding, CA 96001 
 
Subject:  Tribal Cultural Resources under the California Environmental Quality Act, AB 52. Formal 

Notification of Determination of Decision to Undertake a Project, and Notice of Consultation 
Opportunity, Pursuant to Public Resources Code § 21080.3.1. 

 
Dear Mr. Hayward: 
 
This letter is formal notification of six proposed projects located in Redding, California, for which the City 
of Redding (City) is the California Environmental Quality Act (CEQA) Lead Agency. As the CEQA Lead 
Agency, the City has determined that the CEQA documentation is in the form of an initial study that may 
result in a Negative Declaration, Mitigated Negative Declaration, or Environmental Impact Report for a 
project. The City encourages the Redding Rancheria Tribe’s comments and interest in the proposed 
projects.  Pursuant to § 21080.3.1 (d), the City respectfully requests that the Redding Rancheria Tribe 
repond with a written request for consultation within 30 days of receipt of this letter. 

Below please find descriptions of the proposed projects and their points of contact. Attached are project 
location maps, pursuant to Public Resources Code § 21080.3.1 (d).   
 
Zinco Subdivision 

 

Project Proponent: Zinco Holding, LLC 

 

Project Location:  3150 and 3250 Jordan Lane 
 
Project Description: Subdivision Map Application S-2022-02416 proposes to create 16 new parcels 

in place of 2 existing parcels on a 4.42 acre site in an “RS-3” Residential 
Single-Family District.   

 
Project Planner: Danny Castro, Assistant Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 225-4471 
   dcastro@cityofredding.org 
 
The River Subdivision 

 

Project Proponent: L&S Redding Development, LLC 

 

Project Location:  2980 Wyndham Lane 
 

mailto:dcastro@cityofredding.org


 

Project Description: Subdivision Map Application S-2023-00582 proposes to create 20 new parcels 
in place of 1 existing parcel on a 10.69 acre site in an “RS-3.5” Residential 
Single-Family District.   

 
Project Planner: Danny Castro, Assistant Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 225-4471 
   dcastro@cityofredding.org 
 
Canby Apartments 

 

Project Proponent: Danco Communities 
 

Project Location:  930 and 990 Canby Road 
 
Project Description: Site Development Permit Application SDP-2023-00085 proposes to construct a 

community building and 120 multifamily residential units in ten separate two- 
and three-story structures. 

 
Project Planner: Danny Castro, Assistant Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 225-4471 
   dcastro@cityofredding.org 
 
Silverstone Subdivision, Unit #5 

 

Project Proponent: Sierra Pacific Land & Timber 
 

Project Location:  2923 Rancho Road 
 
Project Description: Subdivision Map Application S-2023-00027 proposes to create 41 new parcels 

on a 5.41-acre site in an “RS-3-PD” Residential Single-Family District and 
Planned Development Overlay.  

 
Project Planner: Tiffany Lightle, Associate Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 245-7112 
   tlightle@cityofredding.org 
 
Glenrock Way Subdivision 

 

Project Proponent: Scott and Laura Herndon 
 

Project Location:  3232 Nicolet Lane 
 
Project Description: Subdivision Map Application S-2021-02014 proposes to create 23 new parcels 

on a 9.35-acre site in an “RS-2” Residential Single-Family District. 
 
Project Planner: Tiffany Lightle, Associate Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 245-7112 
   tlightle@cityofredding.org 
 

mailto:dcastro@cityofredding.org
mailto:dcastro@cityofredding.org
mailto:tlightle@cityofredding.org
mailto:tlightle@cityofredding.org


 

Center of Hope Apartments, Unit #2 

 

Project Proponent: Center of Hope Apartments II, LP 
 

Project Location:  1303 Industrial Street 
 
Project Description: Use Permit Application UP-2022-01555 proposes to construct 49 multifamily 

residential units and professional office space in three separate three-story 
structures. 

 
Project Planner: Tiffany Lightle, Associate Planner 
   777 Cypress Avenue Redding, CA  96001 
   (530) 245-7112 
   tlightle@cityofredding.org 
 
 
 
 
     Sincerely, 
 

        
     Danny Castro 
     Assistant Planner 
     Development Services 
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April 24, 2023 

Kelli Hayward 
Wintu Tribe of Northern California 
PO Box 995  
Shasta Lake, CA 96019 

Subject: Tribal Cultural Resources under the California Environmental Quality Act, AB 52. Formal 
Notification of Determination of Decision to Undertake a Project, and Notice of Consultation 
Opportunity, Pursuant to Public Resources Code § 21080.3.1. 

Dear Ms. Hayward: 

This letter is formal notification of six proposed projects located in Redding, California, for which the City 
of Redding (City) is the California Environmental Quality Act (CEQA) Lead Agency. As the CEQA Lead 
Agency, the City has determined that the CEQA documentation is in the form of an Initial Study that may 
result in a Negative Declaration, Mitigated Negative Declaration, or Environmental Impact Report for a 
project. The City encourages the Wintu Tribe of Northern California’s comments and interest in the 
proposed projects.  Pursuant to § 21080.3.1 (d), the City respectfully requests that the Wintu Tribe of 
Northern California repond with a written request for consultation within 30 days of receipt of this letter. 

Below please find descriptions of the proposed projects and their points of contact. Attached are project 
location maps, pursuant to Public Resources Code § 21080.3.1 (d).   

Zinco Subdivision 

Project Proponent: Zinco Holding, LLC 

Project Location:  3150 and 3250 Jordan Lane 

Project Description: Subdivision Map Application S-2022-02416 proposes to create 16 new parcels 
in place of 2 existing parcels on a 4.42 acre site in an “RS-3” Residential 
Single-Family District.   

Project Planner: Danny Castro, Assistant Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 225-4471
dcastro@cityofredding.org

The River Subdivision 

Project Proponent: L&S Redding Development, LLC 

Project Location:  2980 Wyndham Lane 

mailto:dcastro@cityofredding.org


Project Description: Subdivision Map Application S-2023-00582 proposes to create 20 new parcels 
in place of 1 existing parcel on a 10.69 acre site in an “RS-3.5” Residential 
Single-Family District.   

Project Planner: Danny Castro, Assistant Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 225-4471
dcastro@cityofredding.org

Canby Apartments 

Project Proponent: Danco Communities 

Project Location:  930 and 990 Canby Road 

Project Description: Site Development Permit Application SDP-2023-00085 proposes to construct a 
community building and 120 multifamily residential units in ten separate two- 
and three-story structures. 

Project Planner: Danny Castro, Assistant Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 225-4471
dcastro@cityofredding.org

Silverstone Subdivision, Unit #5 

Project Proponent: Sierra Pacific Land & Timber 

Project Location:  2923 Rancho Road 

Project Description: Subdivision Map Application S-2023-00027 proposes to create 41 new parcels 
on a 5.41-acre site in an “RS-3-PD” Residential Single-Family District and 
Planned Development Overlay.  

Project Planner: Tiffany Lightle, Associate Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 245-7112
tlightle@cityofredding.org

Glenrock Way Subdivision 

Project Proponent: Scott and Laura Herndon 

Project Location:  3232 Nicolet Lane 

Project Description: Subdivision Map Application S-2021-02014 proposes to create 23 new parcels 
on a 9.35-acre site in an “RS-2” Residential Single-Family District. 

Project Planner: Tiffany Lightle, Associate Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 245-7112
tlightle@cityofredding.org

mailto:dcastro@cityofredding.org
mailto:dcastro@cityofredding.org
mailto:tlightle@cityofredding.org
mailto:tlightle@cityofredding.org


Center of Hope Apartments, Unit #2 

Project Proponent: Center of Hope Apartments II, LP 

Project Location:  1303 Industrial Street 

Project Description: Use Permit Application UP-2022-01555 proposes to construct 49 multifamily 
residential units and professional office space in three separate three-story 
structures. 

Project Planner: Tiffany Lightle, Associate Planner 
777 Cypress Avenue Redding, CA  96001 
(530) 245-7112
tlightle@cityofredding.org

Sincerely, 

Danny Castro 
Assistant Planner 
Development Services 

DC:es 

Attachments: 
Location Maps 

mailto:tlightle@cityofredding.org
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EXECUTIVE SUMMARY 
This report provides a preliminary analysis to show that Silverstone Unit 5 can detain the 
post-developed runoff to pre-developed flows, tributary to Clover Creek. The site is on 
Shasta County Parcel APN 054-910-080, located southeast of the intersection of Rancho 
Road and Shasta View Drive. The proposed development is a single family residential 
subdivision.  
 

 
VICINITY MAP 

 
DESIGN CRITERIA 
To meet City Council Policy 1806, and City of Redding Engineering Division requirements 
for protection of floodplains and downstream drainage concerns, the design is required to 
maintain or reduce pre-development peak flows for the 2-, 10-, 25-, and 100-year design 
storm events. This report compares the pre-development condition, when the lot was 
undeveloped, against the post-development condition when construction is complete. In 
order to meet requirements, the post-development flows must be equal to, or less than, 
the pre-development flows.  
 
The total site area is less than 10 acres. Per CORCS 200.00, the rational method is used 
to calculate, route, and compare the runoff from the site. A 100-year design storm is used 
to size the detention basin to ensure there are no adverse impacts downstream. The 
Intensity-Depth-Frequency curve for this location was calculated using the data in the 
City of Redding HEC-1 Processor Documentation (January 16, 2006). The hydrologic soil 
groups used in this report were taken from the USDA NRCS Web Soil Survey of the 
Shasta County Area. See Appendix ‘A' for the rainfall intensity equations, intensity graph, 
and soils data 
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PRE-DEVELOPMENT CONDITION 
The site is located southeast of the intersection of Rancho Road and Shasta View Drive 
in Redding, California. The site is currently a vacant lot with natural grass covering the 
ground. The undeveloped land has a rational ‘C’ value of 0.38 in the 10-year event. This 
‘C’ value is derived from Table 819.2A from the Caltrans Highway Design Manual (HDM). 
The average fall across the entire site is approximately 2%. Per the NRCS Web Soil 
Survey data, the soil is a hydrologic type ‘C’ loamy soil that provides slow infiltration. The 
site has fair grass cover and a low amount of surface storage. The parcel and a southern 
part of Rancho Road is the only area tributary to the site. Stormwater travels south into a 
low spot before being collected by existing storm drainage infrastructure, constructed by 
Silverstone Unit 1. See Appendix ‘B’ for the pre-developed basin map and calculation.   

POST-DEVELOPMENT CONDITION 
Silverstone Unit 5 proposes to develop a single family residential subdivision. The site 
(POST1) will be collected by the on site infrastructure and will be deposited into an 
underground detention basin. The site drains to the center of the parcel before entering 
the detention basin. In case of a larger than 100 year event, storm water will build up at 
the southeast elbow before spilling into clover creek. The rational ‘C’ value range for 
single family residential subdivisions is 0.30-0.50 in Table 819.2B in the Caltrans HDM. A 
‘C’ value of 0.50 was chosen for this project. See Appendix ‘B’ for the post-developed 
basin map and calculations. 

DETENTION BASIN 
The proposed detention basin is an underground rock pocket that extends west of the 
orifice location. The orifice will be a 13” plate mounted on end of an 18” pipe, located in a 
structure to the north of the right-of-way. See the post-development basin map in 
Appendix ‘B’ for the location of the orifice.   

Per MS4 requirements, the 2-year peak flow rate must not exceed pre-development flow 
rates in the post-development condition. The Drainage Summary Table (below) shows 
that the peak flow rate in the 2-year storm has not increased. 

HY8 
When the water surface elevation is less than 506.11’, the 13” diameter opening is 
assumed to be acting like a partially submerged circular weir since the downstream pipe 
is flowing in an open channel condition and the water surface elevation in the detention 
basin is 7.5” above the top of the 13” opening. We use HY8, a culvert analysis tool, to 
model the condition of a partially submerged circular weir. HY8 runs the same backwater 
calculations used to hand calculate the correlation between the flow and the stage. See 
Appendix C for the HY8 report and the Stage Storage Discharge Calculations. 
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Top elevation: 506.40 100-year WSE: 506.10 Orifice size: 13" Diameter Circle
Bottom elevation: 504.40 Orifice invert: 504.40

4.8 5.7
3.9

Detention Discharge 
(QOUT)

Post-Development 
(QOUT + QUNDET)

1.8
2.4

2.2

Silverstone Unit 5 Detention Basin: DRAINAGE SUMMARY

2.9
3.3

100-year 7.6 15.8

Storm Drain Flow 
(QIN)

Post-Undetained 
(QUNDET)

2-year 3.0 6.0 0.4

Pre-development 
(QPRE1)

25-year 5.4 10.8 0.6
0.9

10-year 4.2 8.3 0.5

 
 
CONCLUSION 
The discharge from the detention facility is shown not to exceed the pre-development 
flows within Clover Creek in the 2-, 10-, 25-, and 100-year events. The proposed design 
is sufficient to maintain or reduce existing flows from the site in accordance with City 
Council Policy 1806, and City of Redding Engineering Division requirements for 
protection of floodplains and downstream drainage concerns. 
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Shasta County Area, California
Survey Area Data: Version 18, Sep 2, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 8, 2019—Jun 
21, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CeA Churn gravelly loam, 0 
to 3 percent slopes

C 2.6 7.6%

CfA Churn gravelly loam, 
deep, 0 to 3 percent 
slopes

C 2.5 7.1%

RbA Red Bluff loam, 0 to 3 
percent slopes, MLRA 
17, moist

C 29.5 85.3%

Totals for Area of Interest 34.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Shasta County Area, California

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Duration Duration Duration
Days Minutes Hours 2 YR 5 YR 10 YR 25 YR 100 YR 2 YR 5 YR 10 YR 25 YR 100 YR

- 5 0.08 0.31 0.36 0.40 0.46 0.58 0.46 0.54 0.60 0.70 0.89
- 10 0.17 0.41 0.48 0.54 0.61 0.76 0.63 0.74 0.82 0.96 1.21
- 15 0.25 0.49 0.56 0.63 0.72 0.90 0.76 0.89 0.98 1.15 1.46
- 30 0.5 0.64 0.74 0.84 0.95 1.19 1.03 1.21 1.34 1.58 1.99
- 60 1 0.85 0.98 1.11 1.26 1.57 1.41 1.66 1.84 2.15 2.73
- 120 2 1.13 1.3 1.47 1.67 2.09 1.93 2.27 2.51 2.95 3.73
- 180 3 1.33 1.53 1.73 1.97 2.46 2.32 2.73 3.02 3.54 4.47
- 360 6 1.76 2.03 2.29 2.60 3.25 3.17 3.73 4.12 4.83 6.11
- 720 12 2.33 2.69 3.03 3.45 4.31 4.33 5.09 5.64 6.61 8.36
1 1440 24 3.08 3.56 4.01 4.56 5.71 5.93 6.96 7.71 9.03 11.43

Elev 510 ft
Duration Duration Duration 2 YR 5 YR 10 YR 25 YR 100 YR

Days Minutes Hours in/hr in/hr in/hr in/hr in/hr
- 5 0.08 3.72 4.32 4.80 5.52 6.96
- 10 0.17 2.46 2.88 3.24 3.66 4.56
- 15 0.25 1.96 2.24 2.52 2.88 3.60
- 30 0.5 1.28 1.48 1.68 1.90 2.38
- 60 1 0.85 0.98 1.11 1.26 1.57
- 120 2 0.57 0.65 0.74 0.84 1.05
- 180 3 0.44 0.51 0.58 0.66 0.82

0.25 360 6 0.29 0.34 0.38 0.43 0.54
0.5 720 12 0.19 0.22 0.25 0.29 0.36
1 1440 24 0.13 0.15 0.17 0.19 0.24

2 YR
5 YR

10 YR
25 YR

100 YR

Rainfall Intensity Equations For the Redding Area

Depth-Duration-Frequency Data (in inches) 
Per The City of Redding HEC-1 Processor Documentation (January 16, 2006)

Table 1a Table 1b
Redding 5 SSE Shasta Dam

510 ft 1075 ft

Calculated Intensity-Duration-Frequency Data 

Intensity (in/hr)=IF($C$26<=1075,IF($C$26>=425,(($C$26-425)/(1075-425))*((G8/C8)-(D8/C8))+(D8/C8),"ERROR"),"ERROR")
C26=Input Elevation C8=Duration in Hours D8=Inches at Redding 5 SSE G8=inches at Shasta Dam

Intensity Equations 
Intensity Equation: i=FCT*tPWR

t=Time in Minutes
FCT Value PWR Value

9.71 -0.59
11.27 -0.60
12.63 -0.59

PWR=ROUND(INDEX(LINEST(LN(<Intensity (y) Values>),LN(<IDuration (x) Values>)),1),2)

14.40 -0.59
18.05 -0.60

FCT=ROUND(EXP(INDEX(LINEST(LN(<Intensity (y) Values>),LN(<Duration (x) Values>)),1,2)),2)
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Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Calculate composite post-development runoff coefficient using formula:

C-values obtained from Table 819.2A (Caltrans Highway Design Manual)
Surface Type 10-yr 25-yr 100-yr
Relief Flat (~2% Average) 0.10
Soil Infiltration RbA (Type 'C' Loam) 0.12
Vegetal Cover Grassland 0.08
Surface Storage Low 0.08 10‐yr x 1.1 10‐yr x 1.25

Total Basin Area = 6.1 ac 0.38 0.42 0.48

"C" values

Stormwater Runoff for Undeveloped Areas
Basin: PRE1

C ave  =
A1*C1 + A2*C2 + A3*C3 + A4*C4 + A5*C5

AT



Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Calculate composite post-development runoff coefficient using formula:

C-values obtained using Table 819.2B (Caltrans Highway Design Manual)
Surface Type % 10-yr 25-yr 100-yr
Undeveloped Area 5.8 ac 96.7% 0.38 0.42 0.48
Road 0.2 ac 3.3% 0.90 0.99 1.00

Total Basin Area = 6.0 ac 100.0% 0.40 0.44 0.49

Time of Concentration (Overland) i = FCT * (Tc) ^ PWR Tco = (0.66 L0.5 n0.52) / (S0.31 i0.38)
COR Hydro Manual pg. C-14 Estimated Calculated

Tco2 = 24.1 min i2 = 1.49 in/hr 1.49 in/hr L = 426 ft
Tco10 = 21.2 min i10 = 2.08 in/hr 2.08 in/hr S = 0.013 ft/ft
Tco25 = 19.9 min i25 = 2.47 in/hr 2.47 in/hr n = 0.30

Tco100 = 18.0 min i100 = 3.19 in/hr 3.19 in/hr Elev = 510 ft
Tcomin = 5.0 min

Time of Concentration (Shallow Concentrated Flow) Tcg = (L / V)
Hydraulic Design Series No. 2 pg. 2-24 L = 321 ft Length of Flowpath

Vshallow = ακS0.5 Save = 0.002 ft/ft Average Longitudinal Slope
Vshallow = 0.7 ft/s κ = 0.491

TcShallow = L / (60 V) = 7.6 min α = 33 Unit Conversion (33)

Total Rainfall Intensity i = FCT * (Tc) ^ PWR

ΣTc2 = 31.7 min ΣTc10 = 28.8 min ΣTc25 = 27.5 min ΣTc100 = 25.6 min
FCT = 9.71 FCT = 12.63 FCT = 14.40 FCT = 18.05

PWR = -0.59 PWR = -0.59 PWR = -0.59 PWR = -0.60
i2 = 1.26 in/hr i10 = 1.74 in/hr i25 = 2.04 in/hr i100 = 2.58 in/hr

2-year C2= 0.40 i2= 1.26 in/hr A2= 6.0 ac Q2 = 3.0 cfs
10-year C10= 0.40 i10= 1.74 in/hr A10= 6.0 ac Q10 = 4.2 cfs
25-year C25= 0.44 i25= 2.04 in/hr A25= 6.0 ac Q25 = 5.4 cfs
100-year C100= 0.49 i100= 2.58 in/hr A100= 6.0 ac Q100 = 7.6 cfs

"C" values

Stormwater Runoff for Developed Areas
Basin: PRE1

C ave  =
A1*C1 + A2*C2 + A3*C3 + A4*C4 + A5*C5

AT

Rainfall intensity equation compiled from data obtained from The City of Redding HEC-1 Processor Documentation 
(January 16, 2006).

Basin Runoff Flow Q = C * i * A

Areas

Length of Flowpath
Average Slope of Flowpath

parks/medians/pasture, Table C-9
Site Elevation

Unpaved
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Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Calculate composite post-development runoff coefficient using formula:

C-values obtained using Table 819.2B (Caltrans Highway Design Manual)
Surface Type % 10-yr 25-yr 100-yr
Developed Residential 5.8 ac 100.0% 0.50 0.55 0.63

Total Basin Area = 5.8 ac 100.0% 0.50 0.55 0.63

Time of Concentration (Overland) i = FCT * (Tc) ^ PWR Tco = (0.66 L0.5 n0.52) / (S0.31 i0.38)
COR Hydro Manual pg. C-14 Estimated Calculated

Tco2 = 11.0 min i2 = 2.36 in/hr 2.36 in/hr L = 80 ft
Tco10 = 9.7 min i10 = 3.31 in/hr 3.31 in/hr S = 0.010 ft/ft
Tco25 = 9.1 min i25 = 3.91 in/hr 3.91 in/hr n = 0.40

Tco100 = 8.2 min i100 = 5.11 in/hr 5.11 in/hr Elev = 510 ft
Tcomin = 5.0 min

Time of Concentration (Shallow Concentrated Flow) N/A Tcg = (L / V)
L = Length of Flowpath

Time of Concentration (Gutter Flow) Tcg = (L / V)
COR Hydro Manual pg. C-15 L = 95 ft Length of Flowpath

Vgutter =  (1.12/n) Sx
0.67 S0.5 T0.67 Save = 0.006 ft/ft Average Longitudinal Slope

Vgutter = 1.7 ft/s Sx = 0.02 ft/ft Cross Slope
Tcgutter = L / (60 V) = 0.9 min T = 12 ft Spread of Flow

n = 0.020 Concrete Gutter 

Time of Concentration (Pipes/Channels)     Tcs = (L / V)
COR Hydro Manual pg. C-15 L = 530 ft Length of Flowpath

Vmann =  (1.49/n) R0.67 S0.5 Save = 0.005 ft/ft Average Longitudinal Slope
R= A / P = 0.50 ft n = 0.013

Vmann = 5.1 ft/s A = 1.5 sf Area of Flow
Tcmann = L / (60 V)= 1.7 min P = 3 ft Wetted Perimeter

Total Rainfall Intensity i = FCT * (Tc) ^ PWR

ΣTc2 = 13.6 min ΣTc10 = 12.3 min ΣTc25 = 11.7 min ΣTc100 = 10.8 min
FCT = 9.71 FCT = 12.63 FCT = 14.40 FCT = 18.05

PWR = -0.59 PWR = -0.59 PWR = -0.59 PWR = -0.60
i2 = 2.08 in/hr i10 = 2.87 in/hr i25 = 3.37 in/hr i100 = 4.33 in/hr

2-year C2= 0.50 i2= 2.08 in/hr A2= 5.8 ac Q2 = 6.0 cfs
10-year C10= 0.50 i10= 2.87 in/hr A10= 5.8 ac Q10 = 8.3 cfs
25-year C25= 0.55 i25= 3.37 in/hr A25= 5.8 ac Q25 = 10.8 cfs
100-year C100= 0.63 i100= 4.33 in/hr A100= 5.8 ac Q100 = 15.8 cfs

Cast Iron

Rainfall intensity equation compiled from data obtained from The City of Redding HEC-1 Processor Documentation 
(January 16, 2006).

Basin Runoff Flow Q = C * i * A

Areas

Length of Flowpath
Average Slope of Flowpath

Residential landscaping, Table C-9
Site Elevation

"C" values

Stormwater Runoff for Developed Areas
Basin: POST1

C ave  =
A1*C1 + A2*C2 + A3*C3 + A4*C4 + A5*C5

AT



Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Calculate composite post-development runoff coefficient using formula:

C-values obtained using Table 819.2B (Caltrans Highway Design Manual)
Surface Type % 10-yr 25-yr 100-yr
Developed Residential 0.2 ac 100.0% 0.50 0.55 0.63

Total Basin Area = 0.2 ac 100.0% 0.50 0.55 0.63

Time of Concentration (Overland) i = FCT * (Tc) ^ PWR Tco = (0.66 L0.5 n0.52) / (S0.31 i0.38)
COR Hydro Manual pg. C-14 Estimated Calculated

Tco2 = 1.8 min i2 = 4.71 in/hr 6.86 in/hr L = 50 ft
Tco10 = 1.5 min i10 = 6.49 in/hr 9.94 in/hr S = 0.005 ft/ft
Tco25 = 1.5 min i25 = 7.73 in/hr 11.34 in/hr n = 0.02

Tco100 = 1.1 min i100 = 17.05 in/hr 17.05 in/hr Elev = 510 ft
Tcomin = 5.0 min

Time of Concentration (Gutter Flow) Tcg = (L / V)
COR Hydro Manual pg. C-15 L = 270 ft Length of Flowpath

Vgutter =  (1.12/n) Sx
0.67 S0.5 T0.67 Save = 0.005 ft/ft Average Longitudinal Slope

Vgutter = 1.5 ft/s Sx = 0.02 ft/ft Cross Slope
Tcgutter = L / (60 V) = 3.0 min T = 12 ft Spread of Flow

n = 0.020 Concrete Gutter 

Total Rainfall Intensity i = FCT * (Tc) ^ PWR

ΣTc2 = 5.0 min ΣTc10 = 5.0 min ΣTc25 = 5.0 min ΣTc100 = 5.0 min
FCT = 9.71 FCT = 12.63 FCT = 14.40 FCT = 18.05

PWR = -0.59 PWR = -0.59 PWR = -0.59 PWR = -0.60
i2 = 3.76 in/hr i10 = 4.89 in/hr i25 = 5.57 in/hr i100 = 6.87 in/hr

2-year C2= 0.50 i2= 3.76 in/hr A2= 0.2 ac Q2 = 0.4 cfs
10-year C10= 0.50 i10= 4.89 in/hr A10= 0.2 ac Q10 = 0.5 cfs
25-year C25= 0.55 i25= 5.57 in/hr A25= 0.2 ac Q25 = 0.6 cfs
100-year C100= 0.63 i100= 6.87 in/hr A100= 0.2 ac Q100 = 0.9 cfs

Rainfall intensity equation compiled from data obtained from The City of Redding HEC-1 Processor Documentation 
(January 16, 2006).

Basin Runoff Flow Q = C * i * A

Areas

Length of Flowpath
Average Slope of Flowpath

Pavement - smooth, Table C-9
Site Elevation

Stormwater Runoff for Developed Areas
Basin: UNDET1

C ave  =
A1*C1 + A2*C2 + A3*C3 + A4*C4 + A5*C5

AT

"C" values
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HY-8 Culvert Analysis Report
Crossing Discharge Data

Discharge Selection Method: User Defined

Table 1 - Summary of Culvert Flows at Crossing: Crossing 1
Headwater
Elevation (ft)

Discharge Names Total Discharge 
(cfs)

Culvert 1
Discharge (cfs)

Roadway
Discharge (cfs)

Iterations

505.34 Step-1 2.00 2.00 0.00 1
505.61 Step-2 3.00 3.00 0.00 1
505.86 Step-3 4.00 4.00 0.00 1
506.11 100-yr 4.80 4.80 0.00 1
507.45 Overtopping 7.27 7.27 0.00 Overtopping

Table 2 - Culvert Summary Table: Culvert 1
Discharge

Names
Total

Discharge
(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation (ft)

Inlet Control
Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet Depth 
(ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Step-1 2.00 2.00 505.34 0.703 0.944 7-H2c -1.000 0.589 0.589 0.690 3.912
Step-2 3.00 3.00 505.61 0.977 1.212 7-H2c -1.000 0.728 0.728 0.870 4.569
Step-3 4.00 4.00 505.86 1.301 1.463 7-H2t -1.000 0.840 0.880 1.070 5.004
100-yr 4.80 4.80 506.11 1.626 1.709 4-FFf -1.000 0.911 1.080 1.270 5.240

Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1)
Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)

2.00 504.89 0.69 2.50
3.00 505.07 0.87 2.81
4.00 505.27 1.07 2.96
4.80 505.47 1.27 3.00
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 504.40 ft,    Outlet Elevation (invert): 504.39 ft

Culvert Length: 0.03 ft,    Culvert Slope: 0.3333

********************************************************************************

Site Data - Culvert 1
Site Data Option:  Culvert Invert Data
Inlet Station:  100.00 ft
Inlet Elevation:  504.40 ft
Outlet Station:  100.03 ft
Outlet Elevation:  504.39 ft
Number of Barrels:  1

Culvert Data Summary - Culvert 1
Barrel Shape:  Circular
Barrel Diameter:  1.08 ft
Barrel Material:  Concrete
Embedment:  0.00 in
Barrel Manning's n:  0.0130
Culvert Type:  Straight
Inlet Configuration:  Square Edge with Headwall
Inlet Depression:  None

Tailwater Channel Data - Crossing 1
Tailwater Channel Option:  Enter Rating Curve
Channel Invert Elevation:  504.20 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape:  Constant Roadway Elevation
Crest Length:  0.03 ft
Crest Elevation:  507.45 ft
Roadway Surface:  Paved
Roadway Top Width:  0.03 ft

Project Units:  U.S. Customary Units

rtucker
Highlight

rtucker
Highlight



Water Surface Profile Plot for Culvert: Culvert 1



Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Required Volume of Storage Vs = 60 (QIN - QDET) Tc

QPRE = QPRE1 = 3.0 cfs QPRE = 4.2 cfs QPRE = 5.4 cfs QPRE = 7.6 cfs Pre-Development Flow
QIN = QPOST1 = 6.0 cfs QIN = 8.3 cfs QIN = 10.8 cfs QIN = 15.8 cfs Post-Development Flow

QUNDET = 0.4 cfs QUNDET = 0.5 cfs QUNDET = 0.6 cfs QUNDET = 0.9 cfs Undetained Post-Development Flow
QALL = QPRE - QUNDET = 2.6 cfs QALL = 3.7 cfs QALL = 4.8 cfs QALL= 6.7 cfs Allowable peak flow discharge

QOUT = 1.8 cfs QOUT = 2.4 cfs QOUT = 3.3 cfs QOUT = 4.8 cfs Peak discharge of designed detention
Tc = 13.6 min Tc = 12.3 min Tc = 11.7 min Tc = 10.8 min Post-development time of concentration
Vs = 3,427 ft³ Vs = 4,354 ft³ Vs = 5,265 ft³ Vs = 7,128 ft³ Required Volume of Storage

Elev     
(ft)

Area     
(ft2)

504.40 12,000
505.23 12,000 2-YR
505.34 12,000
505.44 12,000 10-YR
505.61 12,000
505.68 12,000 25-YR
505.86 12,000
506.10 12,000 100-YR
506.11 12,000

Top elevation: 506.40 100-year WSE: 506.10 Orifice size: 13" Diameter Circle
Bottom elevation: 504.40 Orifice invert: 504.40

0.18 2,160 17,520

3,948 2.0

4.8

5,376

2.4

3.3

5.7
3.9

Detention Discharge  
(QOUT)

Post-Development 
(QOUT + QUNDET)

1.8
2.4

2.2

Silverstone Unit 5 Detention Basin: DRAINAGE SUMMARY

2.9

840

12,480

15,360

3.3

Stage-Storage Required
Silverstone Unit 5 Detention Basin

The following calculations are performed per the U.S. Department of Transportation Federal Highway Administration Hydraulic Design Series No. 2, Second 

0.10

0.07
0.17 2,040 14,520 5,082 3.0

4,3681,200

0.00 0 0

100-year 7.6 15.8

Storm Drain Flow 
(QIN)

Post-Undetained 
(QUNDET)

2-year 3.0 6.0 0.4

Pre-development 
(QPRE1)

25-year 5.4 10.8 0.6
0.9

7,182 4.8

2-year 25-year 100-year

Stage-Storage Detention Basin

10-year

0.0
1.83,486

Silverstone Unit 5 Detention Basin: STAGE-STORAGE-DISCHARGE
Incremental Depth 

(ft)
Incremental Volume 

(ft3)
Cumulative Volume 

(ft3)
Storage Volume    

(ft3)
Detention Discharge 

(cfs)

10-year 4.2 8.3 0.5

0.01 120 20,520

Underground rock pocket porosity = 35%
Assuming no infiltration and ground is saturated at start of storm, bottom of detention volume starts at outflow invert

0.24 2,880 20,400 7,140 4.8

0
0.83 9,960 9,960

6,132 4.0

0.11 1,320 11,280



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 29 2022

(E)18 IN. SDP -  4.8 CFS

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  100.00
Slope (%) =  0.20
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.80

Highlighted
Depth (ft) =  1.27
Q (cfs) =  4.800
Area (sqft) =  1.60
Velocity (ft/s) =  3.00
Wetted Perim (ft) =  3.51
Crit Depth, Yc (ft) =  0.84
Top Width (ft) =  1.08
EGL (ft) =  1.41

0 1 2 3

Elev (ft) Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 29 2022

(E)18 IN. SDP -  4 CFS

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  100.00
Slope (%) =  0.20
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.00

Highlighted
Depth (ft) =  1.07
Q (cfs) =  4.000
Area (sqft) =  1.35
Velocity (ft/s) =  2.96
Wetted Perim (ft) =  3.02
Crit Depth, Yc (ft) =  0.77
Top Width (ft) =  1.35
EGL (ft) =  1.21

0 1 2 3

Elev (ft) Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 29 2022

(E)18 IN. SDP -  3 CFS

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  100.00
Slope (%) =  0.20
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  3.00

Highlighted
Depth (ft) =  0.87
Q (cfs) =  3.000
Area (sqft) =  1.07
Velocity (ft/s) =  2.81
Wetted Perim (ft) =  2.60
Crit Depth, Yc (ft) =  0.66
Top Width (ft) =  1.48
EGL (ft) =  0.99

0 1 2 3

Elev (ft) Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 29 2022

(E)18 IN. SDP -  2 CFS

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  100.00
Slope (%) =  0.20
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  2.00

Highlighted
Depth (ft) =  0.69
Q (cfs) =  2.000
Area (sqft) =  0.80
Velocity (ft/s) =  2.50
Wetted Perim (ft) =  2.24
Crit Depth, Yc (ft) =  0.54
Top Width (ft) =  1.50
EGL (ft) =  0.79

0 1 2 3

Elev (ft) Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)
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Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

2.6.2.2 Shallow Concentrated Flow

Where, 
V=Velocity (ft/s)
S=slope (ft/ft)
κ=dimensionless function of land cover
α=unit conversion (33)

k 

0.076

0.213
0.274

0.305

0.457
0.491

0.619

Unpaved (shallow concentrated flow)
Paved area (shallow concentrated flow); 
small upland gullies

Shallow Concentrated Overland Flow
U DOT: Hydraulic Design Series No. 2, Second Edition pg. 2-24

After short distances, sheet flow tends to concentrate in rills and 
then gullies of increasing proportions. Such flow is usually referred 
to as shallow concentrated flow. The velocity of such flow can be 
estimated using an empirical relationship between the velocity and 
the slope:

V= ακS 0.5

Table 2.2. Intercept Coefficients for 
Velocity vs. Slope Relationship (McCuen, 1989)

0.152

Forest with heavy ground litter; 
hay meadow (overland flow)

Land Cover/Flow Regime

Trash fallow or minimum tillage cultivation; 
contour or strip cropped; woodland (overland flow)
Short grass pasture (overland flow)
Cultivated straight row (overland flow)
Nearly bare and untilled (overland flow); 
alluvial fans in western mountain regions
Grassed waterway (shallow concentrated flow)



Storm Drainage Analysis

Silverstone Unit 5

Job #: 22.0142

Sharrah Dunlap Sawyer

December 2022

Calc'd by: RTT

Surface Description n
A. Closed Conduits -
Cast Iron 0.013
HDPE 0.013
Cement 0.013
B. Lined Channels -
Gravel bottom with rip-rap sides 0.033
Concrete with float finish 0.015
Concrete with gravel bottom 0.017
Asphalt - smooth 0.013
Asphalt - rough 0.016
Vegetal lining 0.030
D. Natural Streams -
Clean, straight natural stream 0.030
Straight stream w/ stones or weeds 0.035
Clean, winding natural stream 0.040
Winding stream w/ stones or weeds 0.045
Sluggish stream, weedy with pools 0.070
Very weedy with deep pools 0.100
Gravel, cobbles & few boulders 0.040
Cobbles with large boulders 0.050
D-2. Flood plains -
Pasture, no brush 0.030
Scattered Brush, heavy weeds 0.050
Light brush and trees 0.050
Dense brush 0.070

Surface Description n dist
Pavement - smooth, Table C-9 0.02 50-200
Pavement - rough, Table C-9 0.05 50-200
Bare soil/newly graded, Table C-9 0.1 100-300
Range - heavily grazed, Table C-9 0.15 100-300
lawns/golf course, Table C-9 0.2 100-300
parks/medians/pasture, Table C-9 0.3 200-500
natural grassland, Table C-9 0.4 200-500
Residential landscaping, Table C-9 0.4 100-300
Few trees/natural grass, Table C-9 0.5 300-600
Scattered trees/shrubs, Table C-9 0.6 300-600
Numerous trees/dense, Table C-9 0.8 300-600

City of Redding - Hydrology Manual
Table C-9

Parameters for Overland Flow

Ven Te Chow, Ph.D, Open Channel Hydraulics , 
McGraw-Hill Publishing Company. 

Table 5-6 Values of The Roughness Coefficient

Manning's n Values



HIGHWAY DESIGN MANUAL 810-19
July 1, 2015

Figure 819.2A

Runoff Coefficients for Undeveloped Areas
Watershed Types

Extreme High Normal Low

Relief .28 -.35

Steep, rugged 
terrain with average 
slopes above 30%

.20 -.28

Hilly, with average 
slopes of 10 to 30%

.14 -.20

Rolling, with 
average slopes of 
5 to 10%

.08 -.14

Relatively flat land, 
with average slopes 
of 0 to 5%

Soil
Infiltration

.12 -.16

No effective soil 
cover, either rock or 
thin soil mantle of 
negligible 
infiltration capacity

.08 -.12

Slow to take up water, 
clay or shallow loam 
soils of low infiltration 
capacity, imperfectly or 
poorly drained

.06 -.08

Normal; well 
drained light or 
medium textured 
soils, sandy 
loams, silt and 
silt loams

.04 -.06

High; deep sand or 
other soil that takes 
up water readily, 
very light well 
drained soils

Vegetal 
Cover

.12 -.16

No effective plant 
cover, bare or very 
sparse cover

.08 -.12

Poor to fair; clean 
cultivation crops, or 
poor  natural cover, less 
than 20% of drainage 
area over good cover

.06 -.08

Fair to good; 
about 50% of 
area in good 
grassland or 
woodland, not 
more than 50% of 
area in cultivated 
crops

.04 -.06

Good to excellent; 
about 90% of 
drainage area in 
good grassland, 
woodland or 
equivalent cover

Surface 
Storage

.10 -.12

Negligible surface 
depression few and 
shallow; 
drainageways steep 
and small, no 
marshes

.08 -.10

Low; well defined 
system of small 
drainageways; no ponds 
or marshes

.06 -.08

Normal; 
considerable 
surface 
depression 
storage; lakes and 
pond marshes

.04 -.06

High; surface 
storage, high; 
drainage system not 
sharply defined; 
large floodplain 
storage or large 
number of ponds or 
marshes

Given

Find

An undeveloped watershed consisting of;
1) rolling terrain with average slopes of 5%, 
2) clay type soils, 
3) good grassland area, and 
4) normal surface depressions.

The runoff coefficient, C, for the above 
watershed.

Solution:
Relief 0.14
Soil Infiltration 0.08
Vegetal Cover 0.04
Surface Storage 0.06

C = 0.32
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Table 819.2B

Runoff Coefficients for
Developed Areas (1)

Type of Drainage Area Runoff
Coefficient

Business:
Downtown areas 0.70 - 0.95
Neighborhood areas 0.50 - 0.70

Residential:
Single-family areas 0.30 - 0.50
Multi-units, detached 0.40 - 0.60
Multi-units, attached 0.60 - 0.75

Suburban 0.25 - 0.40
Apartment dwelling areas 0.50 - 0.70
Industrial:

Light areas 0.50 - 0.80
Heavy areas 0.60 - 0.90

Parks, cemeteries: 0.10 - 0.25
Playgrounds: 0.20 - 0.40
Railroad yard areas: 0.20 - 0.40
Unimproved areas: 0.10 - 0.30
Lawns:

Sandy soil, flat, 2% 0.05 - 0.10
Sandy soil, average, 2-7% 0.10 - 0.15
Sandy soil, steep, 7% 0.15 - 0.20
Heavy soil, flat, 2% 0.13 - 0.17
Heavy soil, average, 2-7% 0.18 - 0.22
Heavy soil, steep, 7% 0.25 - 0.35

Streets:
Asphaltic 0.70 - 0.95
Concrete 0.80 - 0.95
Brick 0.70 - 0.85
Drives and walks 0.75 - 0.85

Roofs: 0.75 - 0.95
NOTES:
(1) From HDS No. 2.

regression equations are considered the 
best estimates of flood frequency and are 
used to reduce the time-sampling error that 
may occur in a station flood-frequency 
estimate.

(d) The flood-frequency flows and the 
maximum peak discharges at several 
stations in a region should be used 
whenever possible for comparison with the 
peak discharge estimated at an ungaged site 
using a rainfall-runoff approach or regional 
regression equation.  The watershed 
characteristics at the ungaged and gaged 
sites should be similar.

(4) National Resources Conservation Service 
(NRCS) Methods. The Soil Conservation 
Service's SCS (former title) National 
Engineering Handbook, 1972, and their 1975, 
"Urban Hydrology for Small Watersheds", 
Technical Release 55 (TR-55), present a 
graphical method for estimating peak 
discharge.  Most NRCS equations and curves 
provide results in terms of inches of runoff for 
unit hydrograph development and are not 
applicable to the estimation of a peak design 
discharge unless the design hydrograph is first 
developed in accordance with prescribed 
NRCS procedures.  NRCS methods and 
procedures are applicable to drainage areas less 
than 3 square miles (approx. 2,000 acres) and 
result in a design hydrograph and design 
discharge that are functionally acceptable to 
form the basis for the design of highway 
drainage facilities.

819.3 Statistical Methods
Statistical methods of predicting stream discharge 
utilize numerical data to describe the process.  
Statistical methods, in general, do not require as 
much subjective judgment to apply as the 
previously described deterministic methods.  They 
are usually well documented mathematical 
procedures which are applied to measured or 
observed data.  The accuracy of statistical methods 
can also be measured quantitatively.  However, to 
assure that statistical method results are valid, the 
method and procedures used should be verified by 
an experienced engineer with a thorough 
knowledge of engineering statistics.



Central Valley Regional Water Quality Control Board

8 February 2023

Tiffany Lightle 
City of Redding 
777 Cypress Avenue 
Redding, CA 96001

COMMENTS ON SUBDIVISION MAP S-2023-00027, APN NUMBER 054-910-080, 
REDDING, SHASTA COUNTY
The Central Valley Regional Water Quality Control Board (Central Valley Water Board) 
is a responsible agency for this project, as defined by the California Environmental 
Quality Act (CEQA). On 24 January 2023, we received your request for comments on 
Subdivision Map S-2023-00027 (Project).

The applicant proposes to divide 5.0 acres into 41 lots. The lots will range in size from 
3,200 square feet to 6,090 square feet. The Project site is located at the Southeast 
corner of Rancho Road and Shasta View Drive in Redding.

Based on our review of the information submitted for the proposed project, we have the 
following comments:

General Permit for Storm Water Discharges Associated with Construction and Land 
Disturbance Activities (CGP)
Construction activity, including demolition, resulting in a land disturbance of one acre or 
more must obtain coverage under the CGP. The Project must be conditioned to 
implement storm water pollution controls during construction and post-construction as 
required by the CGP. To apply for coverage under the CGP the property owner must 
submit Permit Registration Documents electronically prior to construction. Detailed 
information on the CGP can be found on the State Water Board website Water Boards 
Stormwater Construction Permits 
(https://www.waterboards.ca.gov/water_issues/programs/stormwater/constpermits. 
shtml).

Post-Construction Storm Water Requirements
Studies have found the amount of impervious surface in a community is strongly 
correlated with the impacts on community’s water quality. New development and 

https://www.waterboards.ca.gov/water_issues/programs/stormwater/constpermits.shtml
https://www.waterboards.ca.gov/water_issues/programs/stormwater/constpermits.shtml
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redevelopment result in increased impervious surfaces in a community. Post-
construction programs and design standards are most efficient when they involve (i) low 
impact design; (ii) source controls; and (iii) treatment controls. To comply with Phase II 
Municipal Storm Water Permit requirements the City of Redding must ensure that new 
developments comply with specific design strategies and standards to provide source 
and treatment controls to minimize the short and long-term impacts on receiving water 
quality. The design standards include minimum sizing criteria for treatment controls and 
established maintenance requirements. The proposed project must be conditioned to 
comply with post-construction standards adopted by the City of Redding in compliance 
with their Phase II Municipal Storm Water Permit.

If you have any questions or comments regarding this matter, please contact me at 
(530) 224-4784 or by email at Jerred.Ferguson@waterboards.ca.gov.

Jerred Ferguson 
Environmental Scientist 
Storm Water & Water Quality Certification Unit

JTF: db

mailto:Jerred.Ferguson@waterboards.ca.gov
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Executive Summary 

The Silverstone 5 Residential Subdivision Project would be located on the southeast corner of Shasta View 
Drive/Rancho Road in the City of Redding and involves development of 41 single-family dwellings. The proposed 
project is expected to generate an average of 387 trips per day, including 29 a.m. peak hour trips and 39 p.m. peak 
hour trips. 

Pedestrian facilities are expected to provide adequate connectivity upon completion of the project. Bicycle 
facilities within the project study area are generally adequate and will improve upon completion of planned 
facilities included in the City of Redding Active Transportation Plan (ATP). Sidewalks or shared use pathways should 
be provided along the project frontages with Rancho Road and Shasta View Drive as part of the.project dependent 
upon coordination with City staff. Additionally, it is recommended that the project's frontage improvements on 
Rancho Road should be designed to allow for the future provision of Class II buffered bike lanes, as identified in 
the City's ATP. 

Based on state guidance and data contained in the countywide travel demand model and the 2018 Regional 
Transportation Plan and Sustainable Communities Strategy for the Shasta Region (RTP), the project would have a less
than-significant impact on vehicle miles traveled (VMT) since the project is expected to have a dailyVMT per capita 
that is more than 15 percent below the countywide average. 

Vehicles would access the project site via a new public street which will form the southern leg of the existing 
Goodwater Avenue/Rancho Road intersection. This is proposed to be a right-in, right-out only connection, though 
full access would be maintained for Goodwater Avenue. The proposed turn restrictions at the project access point 
combined with use of the street connection to the Silverstone subdivision south of the project site would result 
in acceptable site access. Sight distances at the proposed connection location are adequate for entering and. 
exiting drivers. To preserve existing sight lines, any new signage, monuments, or other structures to be placed 
near the project entrance should be positioned outside of the vision triangles of a driver waiting on the minor 
street approach. 

As indicated on the tentative map, a hardscape median or raised delineator posts should be installed on Rancho 
Road to physically prohibit left turns to and from the project entrance, while maintaining ful I access for Goodwater 
Avenue. If a raised median is installed, it is recommended that the median be painted retro-reflective yellow and 
flanked with reflective raised pavement markers to improve visibility. A "Right Turn Only" pavement marking 
arrow and sign should be installed on the project approach, while signage indicating that left turns are not allowed 
should be installed to the east of the intersection facing westbound motorists. 

Proposed site access and on-site circulation are expected to function acceptably for emergency response vehicles 
with incorporation of applicable design standards into the site layout and traffic from the proposed development 
would be expected to have a less-than-significant impact on emergency response times. 

Maximum queues are expected to remain within the existing storage lengths for all study intersections for all 
evaluated scenarios. Additionally, all study intersections are expected to operate at acceptable Levels of Service 
for all scenarios with the exception of the stop-controlled approach at Rancho Road/Churn Creek Road, which 
would operate at LOS D under both the Baseline and Baseline plus Project scenarios during the a.m. peak hour; 
however, the proposed project would result in fewer than five additional seconds of delay so the effect would be 
considered acceptable. 

The City of Redding has future plans to install a roundabout at the Rancho Road/Churn Creek Road intersection 
and consolidation with the adjacent Victor Avenue intersection. Traffic from the proposed project would represent 
less than 25 percent of the difference between Existing and Future volumes at this location; therefore, payment 
of the City's traffic impact fees is considered to be an adequate contribution towards the planned improvements. 
The existing two-lane configuration of Rancho Road is currently operating acceptably and is expected to continue 
doing so under the anticipated near-term volumes. 
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Introduction 

This report presents an analysis of the potential transportation impacts and operational effects that would be 
associated with development of 41 single-family dwellings proposed to be located on the southeast corner of the 
Shasta View Drive/Rancho Road intersection in the City of Redding. The transportation study was completed in 
accordance with the criteria established by the City ofRedding as outlined in the Traffic Impact Analysis Guidelines, 
January 2009, reflects a scope of work approved by City staff, and is consistent with standard traffic engineering 
techniques. 

Prelude 

The purpose of a transportation impact study (TIS) is to provide City staff and policy makers with data that they 
can use to make an informed decision regarding the potential transportation impacts of a proposed project, and 
any associated improvements that would be required to mitigate these impacts to an acceptable level under the 
California Environmental Quality Act (CEQA), the City's General Plan, or other policies. This report provides an 
analysis of those items that are identified as areas of environmental concern under CEQA and that, if significant, 
require an Environmental Impact Report (EIR). Impacts associated with access for pedestrians, bicyclists, and to 
transit; the vehicle miles traveled (VMT) generated by the project; potential safety concerns; and emergency access 
are addressed in the context of the CEQA criteria. While no longer a part of the CEQA review process, vehicular 
traffic service levels at key intersections were evaluated for consistency with General Plan policies by determining 
the number of new trips that the proposed use would be expected to generate, distributing these trips to the 
surrounding street system based on anticipated travel patterns specific to the proposed project, then analyzing 
the effect the new traffic would be expected to have on the study intersections and need for improvements to 
maintain acceptable operation. Adequacy of parking is also addressed as a policy issue. 

Applied Standards and Criteria 

The report is organized to provide background data that supports the various aspects of the analysis, followed by 
the assessment of CEQA issues and then the evaluation of policy-related issues. The CEQA criteria evaluated are 
as follows. . 

Would the project: 

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

b. Conflict or be inconsistent with CEQA Guidelines§ 15064.3, subdivision (b)? 
c. Substantially increase hazards due to a geometric design feature (e.g., sharp curves or dangerous 

intersections) or incompatible uses (e.g., farm equipment)? 
d. Result in inadequate emergency access? 

Project Profile 

The proposed project includes 41 single-family dwellings to be located on the southeast corner of the Shasta View 
Drive/Rancho Road intersection in the City ofRedding. Access would be provided via a new offset south leg of the 
existing Goodwater Avenue/Rancho Road intersection as well as a public street connection to the Silverstone 
subdivision to the south. The project access on Rancho Road as designed would facilitate full access into and out 
the existing Goodwater Avenue leg, but would only accommodate right turns into and out of the project site. The 
location of the project site is shown in Figure 1. 
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Transportation Setting 

Study Area and Periods 

The study area varies depending on the topic. For pedestrian trips it consists of all streets within a half-mile of the 
project site that would lie along primary routes of pedestrian travel, or those leading to nearby generators or 
attractors. For bicycle trips it consists of all streets within one mile of the project site that would lie along primary 
routes of bicycle travel. For the safety and operational analyses, the study area was selected with input from City 
staff and consists of the segment of Rancho Road between Shasta View Drive and Goodwater Avenue and the 
following intersections: 

1. Churn Creek Road/Rancho Road 
2. Shasta View Drive/Rancho Road 
3. Goodwater Avenue/Rancho Road 

Operating conditions during the weekday a.m. and p.m. peak periods were evaluated to capture the highest 
potential impacts for the proposed project as well as the highest volumes on the local transportation network. 
The morning peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or 
school commute, while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest 
level of congestion during the homeward bound commute. Counts were obtained for the first two study 
intersections on Thursday, October 6, 2022, and for the Goodwater Avenue/Rancho Road intersection on Tuesday, 
December 6, 2022. All counts were performed while local schools were in session. 

Study Intersections 

Churn Creek Road/Rancho Road is a tee intersection with stop control on the terminating Rancho Road 
approach. Although Rancho Road is an east-west street, the roadway is oriented north-south at the intersection 
with Churn Creek Road, though for the purposes of this analysis it was considered to run east-westto be consistent 
throughout the study area. Churn Creek Road was considered to be the west and south legs of the intersection. 

Shasta View Drive/Rancho Road is a four-legged intersection with the northbound and southbound approaches 
stop-controlled. Left-turn lanes are provided on all four approaches and the stop-controlled Shasta View Drive 
approaches have flared right-turn lanes so that motorists turning right can move around those waiting to continue 
straight through the intersection. 

Goodwater Avenue/Rancho Road is a three-legged intersee\ion with the southbound Goodwater Avenue 
approach stop-controlled. The intersection has a westbound left-turn lane as well as a westbound acceleration 
lane for motorists to complete a left-turn from Goodwater Avenue onto Rancho Road in two stages. The proposed 
project would take access from a new offset south leg. 

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1. 

Study Roadway 

Rancho Road is a two-lane minor arterial that runs east-west and provides access to the project site on the south 
side of the street. It has approximately 11 to 12 foot travel lanes, with one travel lane in each direction. The road 
has a speed limit of 45 mph and carries approximately 5,170 vehicles per day, calculated based on the p.m. peak 
hour volumes multiplied by ten. 
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Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue in the vicinity of the project site. Collision rates were calculated based on records available from the California 
Highway Patrol (CHP) as published in their Statewide Integrated Traffic Records System (SWITRS) reports. The most 
current five-year period available is October 1, 2016, through September 30, 2021. 

As presented in Table 1, the calculated collision rates for the study intersections were compared to average 
collision rates for similar facilities statewide, as indicated in 2019 Collision Data on California State Highways, 
California Department ofTransportation (Caltrans). These average rates statewide are for intersections in the same 
environment (urban, suburban, or rural), with the same number of approaches (three or four), and the same 
controls (all-way stop, two-way stop, or traffic signal). The study intersections were compared to Statewide 
average rates for intersections with two-way stop controls in an urban environment. All three study intersections 
experienced collision rates higher than the statewide average, so the records were reviewed further. 

Table 1 - Collision Rates for the Study Intersections 

Study Intersection Number of Calculated Statewide Average 
Collisions Collision Rate Collision Rate 

(2016-2021) (c/mve) (c/mve) 

1. Churn Creek Rd/Rancho Rd 5 0.26 0.09 

2. Shasta View Dr/Rancho Rd 3 0,21 0.14 

3. Goodwater Ave/Rancho Rd 2 0.21 0.09 

Note: c/mve = colliSions per million vehicles entering; bold text= rate is higher than statewide average 

Of the five collisions that were reported at Churn Creek Road/Rancho Road, two were overturn collisions, two were 
hit object collisions, and one was a sideswipe. Three of these were single vehicle collisions attributed to driving 
under the influence. The City's future plans to combine this intersection with the Victor Avenue intersection into 
a modern roundabout would be expected to have a beneficial impact on safety at this location. 

Two out of the three collisions at Shasta View Drive/Rancho Road were broadside collisions, while the third 
involved a hit object. Two collisions were attributed to driving under the influence. Given the limited number of 
crashes and lack of similarity between them, as well as the involvement of impaired drivers, no remediation 
engineering measures appear necessary. 

Of the two crashes at Goodwater Avenue/Rancho Road, one was a broadside and one was a rear-end collision. 
Only two crashes occurred, both of different types and in different directions, so no remediation measures are 
recommended. 

Although only two to four collisions occurred at each intersection in a five-year period, given that more half (five 
out of nine) of the total crashes reported were attributed to driving under the influence, the City may wish to 
consider increasing law enforcement in this part of the City or conducting a DUI outreach campaign, which may 
have a beneficial impact on safety. 

The collision rate calculations are provided in Appendix A. 
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Project Data 

The project consists of 41 single-family dwellings to be accessed via a new offset south leg of the existing 
Goodwater Avenue/Rancho Road intersection, as well as a public street connection to the Silverstone subdivision 
to the south. The proposed tentative map is shown in Figure 2. 

Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates published by the 
Institute ofTransportation Engineers (ITE) in Trip Generation Manual, 11th Edition, 2021, for "Single Family Detached 
Housing" (LU #210). Based on application of these rates, the proposed project would be expected to generate an 
average of 387 trips per day, including 29 trips during the a.m. peak hour and 39 trips during the p.m. peak hour. 
These results are summarized in Table 2. 

Table 2 - Trip Generation Surnmary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Single-Family Detached Housing 41 du 9.43 387 0.70 29 7 22 0.94 39 24 15 

Note: du= dwelling unit 

Trip Distribution 

The pattern used to allocate new project trips to the surrounding roadway network was based on the trip 
distribution assumptions applied for the adjacent Stonecreek Subdivision (now Silverstone) project in its traffic 
study along with our familiarity with travel patterns in the area and likely origins and destinations for residents of 
the project. The applied trip distribution assumptions that were approved by City staff and resulting daily and 
peak hour trip totals are shown in Table 3. 

Table 3 - Trip Distribution Assumptions 

Route Percent Daily Trips AM Trips PM Trips 

To/From Shasta View Dr North of Rancho Rd 20 77 6 8 

To/From Rancho Rd East of Goodwater Ave 10 39 3 4 

To/From Churn Creek Rd West ofRancho Rd 70 271 20 27 

TOTAL 100% 387 29 39 
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Circulation System 

This section addresses the first transportation bullet point on the CEQA checklist, which relates to the potential 
for a project to conflict with a program, plan, ordinance, or policy addressing the circulation system, including 
transit, roadway, bicycle, and pedestrian facilities. 

Pedestrian Facilities 

Existing and Planned Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and 
various streetscape amenities such as lighting, benches, etc. In the project vicinity, there are limited pedestrian 
facilities on Shasta View Drive and Rancho Road as the surrounding area is mostly undeveloped though the 
Silverstone development, which is located directly south of the proposed project site, is currently under 
construction. 

• Shasta View Drive - In the project vicinity, sidewalks exist on the east side of Shasta View Drive to the north 
of Rancho Road and are currently being constructed along the Silverstone project frontage with Shasta View 
Drive to the south of the project site. As contained in the City of Redding Active Transportation Plan (ATP), a 
Class I multi-use pathway is planned along Shasta View Drive between Galaxy Way and Airport Road. 

• Rancho Road - Sidewalks are provided on the north side of the street between Shasta View Drive and 
Goodwater Avenue as well as a short segment between Saratoga Drive and Bo Peep Lane. The,City's ATP 
identifies a shared use pathway planned for Rancho Road between Bechelli Lane and Airport Road. 

Pedestrian Safety 

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue for pedestrians. Collision records for the five-year period detailed above indicate thatthere were no reported 
collisions involving pedestrians at the study intersections. 

Project Impacts on Pedestrian Facilities 

Given that the surrounding land uses are mostly residential developments, pedestrian trips are expected to be 
limited; however, sidewalks or multi-use pathways should be provided along the project frontages with Shasta 
View Drive and Rancho Road. Additionally, sidewalks should be provided within the site itself on Project Streets A, 
B, and C along with ADA compliant curb ramps. With these improvements, the project site would be adequately 
connected to the surrounding pedestrian network. To facilitate implementation of planned improvements 
identified in the City's ATP, it is recommended thatthe applicant coordinate with the City to determine the scope 
and type of pedestrian facilities to be provided along the project frontages, whether they be in the form of a 
sidewalk or shared use pathway. 

Finding - The tentative map identifies provision of sidewalks on all streets within the site as well as along the 
project frontages with Shasta View Drive and Rancho Road, which would provide adequate connectivity for 
pedestrians. 

Recommendation - To facilitate implementation of planned improvements identified in the City's ATP, the 
applicant should coordinate with the City to determine the scope and type of pedestrian facilities to be provided 
along the project frontages to include either sidewalks or a shared use pathway. 
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Bicycle Facilities 

Existing and Planned Bicycle Facilities 

The Highway Design Manual, Caltrans, 2020, classifies bikeways into four categories: 

• Class I Multi-Use Path - a completely separated right-of-way for the exclusive use of bicycles and pedestrians 
with cross flows of motorized traffic minimized. 

• Class II Bike Lane- a striped and signed lane for one-way bike travel on a street or highway. 
• Class Ill Bike Route - signing only for shared use with motor vehicles within the same travel lane on a street 

or highway. 
• Class IV Bikeway- also known as a separated bikeway, a Class IV Bikeway is for the exclusive use of bicycles 

and includes a separation between the bikeway and the motor vehicle traffic lane. The separation may 
include, but is not limited to, grade separation, flexible posts, inflexible physical barriers, or on-street parking. 

In the project vicinity, Class Ill bicycle routes are available on Rancho Road and Shasta View Drive. The segment of 
Shasta View Drive between Bo lam Creek Road and Copper Creek Drive has Class II bicycle lanes, most of which are 
newly constructed buffered bike lanes. As outlined in the GoShasta Regional Active Transportation Plan and the 
City of Redding Active Transportation Plan, Class I multi-use pathways are planned on Shasta View Drive and Rancho 
Road and there are other several other planned bicycle facilities in the project vicinity, as summarized in Table 4. 

Table 4 - Bicycle Facility Summary 

Status Class Length Begin Point End Point 
Facility (miles) 

Existing 

Shasta View Dr 11B 1.40 Bolam Creek Rd Copper Creek Dr 

Shasta View Dr Ill 2.80 Copper Creek Dr SR44 WRamps 

Rancho Rd Ill 1.70 Airport Rd Churn Creek Rd 

Planned 

Shasta View Dr I 2.80 GalaxyWy Airport Rd 

Rancho Rd I 1.70 Churn Creek Rd Airport Rd 

Shasta View Dr 11B 0.95 Castlewood Dr Copper Creek Dr 

Rancho Rd 11B 1.70 Airport Rd Churn Creek Rd 

Alta Mesa Dr BB 2.00 Rancho Rd Hartnell Ave 

El Vista St BB 0.60 Victor Ave Saratoga Dr 

Notes: 11B = Buffered Bike Lane; BB= Bike Boulevard 
Source: GoShasta Regional Active Transportation Plan, Shasta Regional Transportation Agency (SRTA), 2018; Active 

Transportation Plan, City of Redding, 2018 

Bicyclist Safety 

Collision records for the study area were reviewed to determine if there had been any bicyclist-involved crashes. 
During the five-year study period previously noted there were no reported collisions involving a bicyclist at any of 
the study intersections. 

Project Impacts on Bicycle Facilities 

The existing bike facilities, including a combination of Class II and Ill facilities on Shasta View Drive and Rancho 
Road, together with the shared use of minor streets would provide adequate access for cyclists in the near-term. 
Connectivity for cyclists would be further improved with the provision of planned Class I multi-use paths and Class 
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II buffered bike lanes outlined in the City's ATP. Class II buffered bike lanes have already been constructed on 
Shasta View Drive along the project frontage, but the design of the project's frontage improvements on Rancho 
Road should allow for the future provision of Class II buffered bike lanes. 

Finding - Existing bicycle facilities serving the project site are generally adequate and will be improved upon 
completion of planned bicycle projects in the surrounding vicinity. 

Recommendation - The project's frontage improvements on Rancho Road should be designed to allow for the 
future provision of Class II buffered bike lanes, as identified in the City's ATP. 

Transit Facilities 

Existing Transit Facilities 

The Redding Area Bus Authority (RABA) provides fixed-route bus service in the City of Redding and surrounding 
cities. As there are no transit stops within one-half mile of the project site, the project is not readily accessible by 
transit. 

Although fixed route transit service is not readily accessible, dial-a-ride, also known as paratransit or door-to-door 
service, is available for those who are unable to independently use the transit system due to a physical or mental 
disability. RABA offers dial-a-ride service throughout the Cities of Shasta Lake, Redding, and Anderson during the 
same days and hours as the local bus routes. Passengers certified as eligible for the Americans with Disabilities Act 
(ADA) paratransit service receive reservation priority when calling one day or more in advance. 

Impact on Transit Facilities 

Demand for transit is anticipated to be minimal given the location of the project site and rural context. While the 
nearest bus stop is not within a half-mile walking distance, residents could bike to the nearest stop at El Vista 
Street/Alta Campo Drive, which is approximately 1.5 miles away from the site, and take their bike on the bus. 
Therefore, the limited access to transit in this part of the City is considered acceptable for the limited anticipated 
demand in the project area. 

Finding - The limited access to transit is considered acceptable as minimal demand is anticipated given the 
location and context. 
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Vehicle Miles Traveled (VMT) 

The potential for the project to conflict or be inconsistent with CEQA Guidelines §15064.3, subdivision (b) was 
evaluated based the project's anticipated Vehicle Miles Traveled (VMT). 

Background and Guidance 

Senate Bill (SB) 743 established VMT as the metric to be applied for determining transportation impacts associated 
with development projects. Like many other jurisdictions in California, the City of Redding has not yet adopted a 
policy or thresholds of significance regarding VMT so the project-related VMT impacts were assessed based on 
guidance provided by the California Governor's Office of Planning and Research (OPR) in the publication 
Transportation Impacts (SB 743) CEQA Guidelines Update and Technical Advisory, 2018. Under this guidance, 
residential developments that have a VMT per capita that is 15 percent or more below the existing average 
countywide residential VMT per capita would have a less-than-significant transportation impact. 

The Shasta Regional Transportation Agency (SRTA) is in the process of conducting an extensive countywide VMT 
baseline analysis and updating the travel demand model to include readily available commercial and residential 
VMT information per capita along with screening maps that can be used to identify certain types of projects that 
can be presumed to have a less-than-significant impact. The updated model is not yet available; however, the 
existing model does include sufficient information to estimate a project's total VMT per capita (as opposed to 
residential VMT per capita) so it was relied on to assess the project's potential impacts. At the direction of City staff 
and has been applied for other projects within the City, the "2020 Project Average Daily VMTpercapita" published 
in the SRTA 2018 Regional Transportation Plan and Sustainable Communities Strategy for the Shasta Region (RTP) was 
used as the existing countywide baseline number. 

Project Impact 

The SRTA ShastaSIM travel demand model includes hundreds of traffic analysis zones (TAZs) within the region that 
contain information for scenario years between 2015 and 2040. The model has aggregate travel data for factors 
such as trips, distances traveled, total VMT, population, and employment. For TAZ 782, which is the zone in which 
the proposed project site is located, the projected total VMT in 2020 (the closest analysis year to the date of this 
analysis) is 22,373 miles per day. For a population of 1,502 persons, the total daily VMT per capita would be 14.9. 
Proposed projects are generally presumed to generate comparable travel patterns to similar land uses in their 
geographical area; therefore, the proposed subdivision would be expected to have a dailyVMT per capita of 14.9. 

As contained in the 2018 RTP, the projected total dailyVMT per capita with implementation ofthe RTP initiatives 
is 26.8 miles per day in 2020. Applying OPR's guidance, a residential project generating a VMT that is 15 percent 
or more below this value, or 22.8 miles per capita per day or less, would have a less-than-significant VMT impact. 
The proposed project is expected to have a daily VMT per capita of 14.9, which is approximately 44 percent below 
the countywide average. Since this is more than 15 percent below the countywide average value, the project 
would have a less-than-significant transportation impact on VMT based on OPR's guidance. This information is 
summarized in Table 5. 

Table 5 - Vehicle Miles Traveled Analysis Summary 

VMT Metric Countywide Baseline Significance TAZ 782 Resulting 
2020 VMT Rate Threshold VMTRate Significance 

Total VMT per Capita 26.8 22.8 14.9 Less than 
Significant 

Note: VMT Rate is measured in total VMT/Capita, or the number of daily miles driven per resident 

Finding - Based on OPR guidance and information contained within the SRTA travel demand model and the 2018 
RTP, the proposed project's impact on VMT would be considered less than significant. 
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Safety Issues 

The potential for the project to impact safety was evaluated in terms of the adequacy of sight distance and need 
for turn lanes at the project access(es) as well as the adequacy of stacking space in dedicated turn lanes at the 
study intersections to accommodate additional queuing due to adding project-generated trips and need for 
additional right-of-way controls. This section addresses the third transportation bullet on the CEQA checklist 
which is whether or not the project would substantially increase hazards due to a geometric design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., farm equipment). 

Site Access 

The project site would be accessed via a new south leg of the existing Goodwater Avenue/Rancho Road 
intersection, as well as a public street connection to the Silverstone subdivision to the south. The new project 
access leg would be offset from the existing Goodwater Avenue leg, though the intersection would function as a 
four-legged intersection with side-street stop-controls. Due to the offset between the project access and 
Goodwater Avenue legs, channelization would be provided at the intersection to physically prohibit left turns into 
and out of the project site, while also accommodating full access for Goodwater Avenue. The channelization is 
anticipated to be in the form of a raised hardscape median or flexible delineator posts between the eastbound 
left-turn and through travel lanes. Associated pavement markings and signage would also need to be provided to 
alert motorists to the turn restrictions. As a result of the proposed turn restrictions, inbound trips from destinations 
to the east of the project site would be facilitated via the proposed connection to the neighboring subdivision to 
the south in the form of left turns at the Shasta View Drive/Rancho Road and Shasta View Drive/Silverstone Drive 
intersections. Similarly, outbound trips to destinations to ihe west of the project site would be via right turns at 
Shasta View Drive/Silverstone Drive and northbound left turns at Shasta View Drive/Rancho Road. 

Finding - The proposed turn restrictions at the project access point on Rancho Road combined with use of the 
street connection to the Silverstone subdivision south of the project site would result in acceptable site access. 

Recommendation -As indicated on the tentative map, a hardscape median or raised delineator posts should be 
installed on Rancho Road to physically prohibit left turns to and from the project entrance, while maintaining full 
access for Goodwater Avenue. If a raised median is installed, it is recommended that the median be painted retro
reflective yellow and flanked with reflective raised pavement markers to improve visibility. A "Right Turn Only" 
pavement marking arrow and sign should be installed on the project approach, while signage indicating that left 
turns are prohibited should be installed to the east of the intersection facing westbound motorists. 

Sight Distance 

At unsignalized intersections a substantially clear line of sight should be maintained between the driver of a 
vehicle waiting at the crossroad and the driver of an approaching vehicle. Adequate time should be provided for 
the waiting vehicle to either cross, turn left, or turn right, without requiring the through traffic to radically alter 
their speed. 

Sight distances along Rancho Road at the proposed location of the project access point were evaluated based on 
sight distance criteria contained in the Highway Design Manual published by Caltrans. The recommended sight 
distance at intersections of public streets is based on corner sight distances, with more sight distance needed for 
making a left turn versus a right turn, while recommended sight distances for minor street approaches that are 
either a private road or a driveway are based on stopping sight distance. Both use the approach travel speeds as 
the basis for determining the recommended sight distance. Additionally, the stopping sight distance needed for 
a following driver to stop if there is a vehicle waiting to turn into a side street or driveway is evaluated based on 
stopping sight distance criterion and the approach speed on the major street. 

For the posted speed limit of 45 mph on Rancho Road, the minimum corner sight distance needed is 430 feet for 
right-turn movements; left turns would be physically prohibited at this location. Field measurements were 
obtained to and from the position of a vehicle waiting on the proposed new south leg approach of the Goodwater 
Avenue intersection and were determined to extend more than 500 feet to the west, which is more than adequate 
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for the posted speed limit. Additionally, as Rancho Road is straight and flat adjacent to the project site, adequate 
sight lines are available for a following motorist to notice and react to a preceding vehicle slowing to turn right 
into the project site. To preserve existing sight lines, any new signage, monuments, or other structures to be 
placed near the project entrance should be positioned outside of the vision triangles of a driver waiting on the 
minor street approach. 

Finding - Sight lines at the modified Goodwater Avenue/Rancho Road intersection would be adequate to 
accommodate right turns into and out of the project site. 

Recommendation - To preserve existing sight lines, any new signage, monuments, or other structures to be 
placed near the project entrance should be positioned outside of the vision triangles of a driver waiting on the 
minor street approach. 

Queuing 

Queuing in the dedicated turn pockets at the unsignalized study intersections was evaluated using a methodology 
contained in "Estimating Maximum Queue Length at Unsignalized Intersections/' John T. Gard, /TE Journal, 
November 2001 to determine if the addition of project trips would cause any queues to extend beyond the 
available stacking space. Maximum queue lengths were estimated by assuming vehicle lengths of 25 feet and 
multiplying that by the number of vehicles expected to queue. These queuing calculations are provided in 
Appendix B. Additionally, as Rancho Road/Shasta View Drive is planned to be signalized under Future Conditions, 
the 95'' percentile queues in the turn lanes were obtained from the Vistro Level of Service outputs provided in 
Appendix C. 

As summarized in Table 6, all predicted queue lengths are anticipated to remain within available stacking space 
at all study intersections for all scenarios evaluated. 

Table 6 - 95"-Percentile Turn Queues 

Study Intersection Available Maximum Queues 
Turn Lane Storage AM Peak Hour PM Peak Hour 

E E+P B B+P F F+P E E+P B B+P F F+P 

1. Churn Creek 
Rd/Rancho Rd 

EB Left Turn 170 125 125 125 125 * * 150 150 150 150 * * 
2. Rancho Rd/ 

Shasta View Dr 

NB LeftTurn 200 50 50 50 50 120 120 50 50 50 50 70 71 

SB Left Turn 280 150 150 150 150 62 63 75 75 75 100 39 43 

EB Left Turn 330 50 50 50 50 46 46 75 75 75 75 90 90 

WB Left Turn 245 25 25 25 25 14 14 25 25 25 25 35 35 

3. Goodwater Ave/ 
Rancho Rd 

EB Left Turn 130 0 0 0 0 25 25 25 25 25 25 25 25 

Notes: All distances are measured in feet; E = existing conditions; E+P = existing plus project conditions; B = baseline 
conditions; B+P = baseline plus project conditions; F = future conditions; F+P = future plus project conditions; 
*Intersection would become a roundabout in the future scenarios so the turn lane would no longer exist 

Finding - The existing turn lanes at the study intersections have enough storage length for the estimated 
maximum queues; therefore, the proposed project's impact on queuing would be less-than-significant. 
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Emergency Access 

The final transportation bullet on the CEQA checklist requires an evaluation as to whether the project would result 
in inadequate emergency access or not. 

Adequacy of Site Access 

The project site would be accessed via a new southern leg of the existing Goodwater Avenue/Rancho Road 
intersection, as well as via a public street connection to the Silverstone subdivision to the south. While the site 
plan is still preliminary, it is anticipated that all aspects of the site, including street and driveway widths and turning 
radii, would be designed in accordance with applicable standards; therefore, access would be expected to 
function acceptably for emergency response vehicles. It should also be noted thatthe project site would have two 
access points so should one means of access be compromised during an emergency, responders would be able 
to use the other access point to reach the project site. 

Off-Site Impacts 

While the project would be expected to result in slight increases in delay for traffic in the surrounding vicinity, 
emergency response vehicles can claim the right-of-way by using their lights and sirens; therefore, the project 
would be expected to have a nominal effect on emergency response times. 

Finding - Emergency access and circulation are anticipated to function acceptably with incorporation of 
applicable design standards into the site layout and traffic from the proposed development would be expected 
to have a less-than-significant impact on emergency response times. 
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Capacity Analysis 

Intersection Level of Service Methodologies 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and 
roadway capacity using a series of letter designations ranging from A to F. Generally, Level of Service A represents 
free flow conditions and Level of Service F represents forced flow or breakdown conditions. A unit of measure that 
indicates a level of delay generally accompanies the LOS designation. 

The study intersections were analyzed using methodologies published in the Highway Capacity Manual (HCM), 
Transportation Research Board, 6'h Edition. This source contains methodologies for various types of intersection 
control, all of which are related to a measurement of delay in average number of seconds per vehicle. 

All study intersections are currently unsignalized and have one or two approaches stop controlled. Therefore, they 
were analyzed using the 'Two-Way Stop-Controlled" intersection capacity method from the HCM. This 
methodology determines a level of service for each minor turning movement by estimating the level of average 
delay in seconds per vehicle. Results are presented for individual movements together with the weighted overall 
average delay for the intersection. 

The Silverstone development is conditioned to install a traffic signal at the intersection of Rancho Road/ Shasta 
View Drive. Therefore, for all future scenarios this intersection was evaluated using the signalized methodology 
from the HCM. This methodology is based on factors including traffic volumes, green time for each movement, 
phasing, whether the signals are coordinated or not, truck traffic, and pedestrian activity. Average stopped delay 
per vehicle in seconds is used as the basis for evaluation in this LOS methodology. For the purposes of this study, 
delays were calculated using optimized signal timing in the Vistro software package. 

In the future, a roundabout will be constructed atthe Rancho Road/Churn Creek Road intersection, which will then 
be merged with the Victor Avenue intersection; therefore, this intersection was evaluated using the FHWA 
Roundabout Method in the future scenarios, which is also contained within the Unsignalized Methodology of the 
HCM. This methodology determines intersection operation using a gap acceptance method along with basic 
geometric and volume data to calculate entering and circulating flows. This information is then translated to 
average vehicle delays, with LOS break points at the same delays as used in the two-way stop-controlled 
methodology. 

The ranges of delay associated with the various levels of service are indicated in Table 7. 
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Table 7 - Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled Signalized Roundabout 

A Delay of Oto 1 0 seconds. Gaps in traffic are readily Delay of Oto 1 0 seconds. Most DelayofO to 
available for drivers exiting the minor street. vehicles arrive during the green 1 0 seconds. 

phase, so do not stop at all. 

B Delay of 10 to 15 seconds. Gaps in traffic are Delay of 1 Oto 20 seconds. More Delay of 1 Oto 
somewhat less readily available than with LOS A, but vehicles stop than with LOS A, but 15 seconds. 
no queuing occurs on the minor street. many drivers still do not have to 

stop. 

C Delay of 15 to 25 seconds. Acceptable gaps in traffic Delay of 20 to 35 seconds. The Delay of 15 to 
are less frequent, and drivers may approach while number of vehicles stopping is 25 seconds. 
another vehicle is already waiting to exitthe side significant, although many still pass 
street. through without stopping. 

D Delay of 25 to 35 seconds. There are fewer acceptable Delay of 35 to 55 seconds. The Delayof25 to 
gaps in traffic, and drivers may enter a queue of one influence of congestion is 35 seconds. 
or two vehicles on the side street. noticeable, and most vehicles have 

to stop. 

E Delay of 35 to 50 seconds. Few acceptable gaps in Delay of 55 to 80 seconds. Most, if Delay of 35 to 
traffic are available, and longer queues may form on not all, vehicles must stop and 50 seconds. 
the side street. drivers consider the delay excessive. 

F Delay of more than 50 seconds. Drivers may wait for Delay of more than 80 seconds. Delay of more 
long periods before there is an acceptable gap in Vehicles may wait through more than 50 
traffic for exiting the side streets, creating long than one cycle to clear the seconds. 

queues. intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2018 

Arterial Segment Level of Service Methodology 

The City of Redding's Traffic Impact Analysis Guidelines, 2009, specifies two methods for analyzing urban street 
and roadway segment Levels of Service (LOS}. 

• Method 1 uses average travel speed and the methods presented in chapter 15 of HCM, 2000. This method is 
not intended for application to a short roadway segment. While this method determines the directional LOS 
for each individual segment along a roadway, only the overall direction LOS should be used for identifying 
project impacts. The results for individual segments along the overall roadway should be provided for 
information only. 

• Method 2 uses the following peak hour service volumes listed in Table 4.5.E of the City's TIA Guidelines, 
shown in Table 8 below. In essence, congestion occurs as traffic volumes increase. Therefore, the higher the 
traffic volume the lower the Level of Service. For the purposes of this study, the segment of Rancho Road 
between Shasta View Drive and Goodwater Avenue was classified as a divided arterial with left turn lanes 
since the left turn lanes are provided along with a striped center median. 
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Table B - Maximum Peak Hour Volume Per Lane 

LOS Expy-High Expy -Moderate Divided Arterial 
Access Control Access Control (w/LTL) 

A 570 520 500 

B 660 610 560 

C 760 700 650 

D 850 790 730 

E 950 870 810 

Notes: Expy = Expressway; LTL= Left-Turn Lane; w/ = With; w/o= Without 
Reference: Highway Capacity Manual, Transportation Research Board, 2000 

Traffic Operation Standards 

City of Redding 

Undivided Arterial Collector 
(w/o LTL) 

410 270 

470 340 

540 410 

610 470 

680 540 

Per the City of Redding 2000-2020 General Plan, the City strives to maintain LOS C operation for most arterials and 
their intersections, except within the Downtown area where LOS Dis considered acceptable. Additionally, LOS D 
is considered acceptable for streets and intersections on the state highway network and river-crossing street 
corridors where capacity is affected by adjacent intersections. This applies to the overall operation of the 
intersection at signalized locations and to the worst-case movement on the stop-controlled approach(es) at 
unsignalized locations. A project would have an adverse effect on the surrounding transportation system if it 
would cause any study intersection to exceed the acceptable threshold for the facility. Based on the City of 
Redding's General Plan and TIA Guidelines, a standard of LOS C was applied to the study roadway segment and 
all study intersections. The following thresholds were used to determine if an effect would be considered adverse. 

Signalized intersections: The project is considered to have an adverse effect if: 

• The project causes an acceptable LOS to decline to an unacceptable LOS; or: 
• The project increases the overall average delay by more than S seconds per vehicle at an intersection 

having an unacceptable LOS without project traffic. 

Unsignalized Intersections: The project is considered to have an adverse effect if: 

• The LOS declines to an unacceptable LOS; and 
• The volume to capacity ratio exceeds 0.75; and 
• The 95 th percentile queue exceeds 75 feet (3 vehicles); or 
• The project causes the worst-case movement's acceptable LOS to decline to an unacceptable LOS and 

the peak hour volume signal warrant is met; or 
The project increases the average delay for the worst-case movement by more than 5 seconds per vehicle 
at an intersection that has an unacceptable LOS without the project and the intersection also meets the 
peak hour volume signal warrant. 

The City of Redding allows operational deficiencies attributed to a project in a Cumulative (Baseline or Future) 
scenario to be adequately addressed via payment of the City's traffic impact fees (TIFs) if the improvement is 
included in the City's TIF program and the project's proportional share of the total growth in volumes at the 
intersection is less than 25 percent. However, if the project's proportional share of growth is 25 percent or more, 
then the necessary improvements must be constructed as part of the project with the potential for reimbursement 
in the form of impact fee credits. 
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Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the weekday a.m. and p.m. peak periods. This condition does not include project-generated traffic volumes. 
Volume data was collected for the intersections of Churn Creek Road/Rancho Road and Shasta View Drive/Rancho 
Road on Thursday, October 6, 2022, and for the Goodwater Avenue/Rancho Road intersection on Tuesday, 
December 6, 2022. Local schools were in session during these dates. Peak hour factors (PHFs) were calculated 
based on the counts obtained and used in the analysis for intersection Levels of Service, unless the PHF was 
calculated to be less than 0.85 in which case this value was used as a "floor" to avoid overly conservative results. 

Intersection Levels of Service 

Under Existing Conditions, all intersections operate acceptably at LOS A overall and LOS C or better on the minor 
street approaches. The existing traffic volumes are shown in Figure 3. A summary of the intersection Level of 
Service calculations is contained in Table 9, and copies of the calculations for all scenarios are provided in 
AppendixC. 

Table 9 - Existing Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 
Approach Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd 11.6 B 8.4 A 

Westbound (Rancho Rd) Approach 22.2 C 17.1 C 

2. Shasta View Dr/Rancho Rd 4.9 A 5.0 A 

Northbound (Shasta View Dr) Approach 15.2 C 20.1 C 

Southbound (Shasta View DJ Approach 13.2 B 14.5 B 

3. Goodwater Ave/Rancho Rd 1.5 A 0.7 A 

Southbound (Goodwater Ave) Approach 10.8 B 9.9 A 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; Results for minor 
approaches to two-way stop-controlled intersections are indicated in italics 

Baseline Conditions 

Intersection Levels of Service 

Baseline (Existing plus Approved) operating conditions were assessed with traffic from approved or pending projects in 
the study area that could be operational in the next two to five years added to the Existing volumes. The following 
development project was identified by City staff to be included in the evaluation of Baseline Conditions. 

• Redding Distribution Facility is a 250,956 square-foot distribution facility to be located at a currently 
undeveloped site south of Electro Way, north of Shasta View Drive, and east of Airport Road and Aviation 
Drive. As evaluated in the Traffic Impact Study for the Redding Distribution Facility, Kimley-Horn, 2021, the 
project is expected to generate 1,086 new daily trips, including 176 during the a.m. peak hour and 95 during 
the p.m. peak hour. The same trip distribution assumptions applied in the project's traffic study were applied 
in this analysis. 
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Upon adding trips associated with the pending development project to Existing volumes and with no changes to 
the existing intersection lane configurations and controls, Shasta View Drive/Rancho Road and Goodwater 
Avenue/Rancho Road would operate acceptably. However, the westbound Rancho Road approach to Churn Creek 
Road would operate at LOS D during the a.m. peak hour, which is considered unacceptable per City standards. 
These results are summarized in Table 10 and Baseline traffic volumes are shown in Figure 4. 

Table 1 O - Baseline Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 
Approach Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd 13.4 8 8.7 A 

Westbound (Rancho Rd) Approach 25,4 D 17.7 C 

2. Shasta View Dr/Rancho Rd 5.0 A 5.0 A 

Northbound (Shasta View Dr) Approach 16.3 C 20.6 C 

Southbound (Shasta View D) Approach 14.6 B 15.8 C 

3. Goodwater Ave/Rancho Rd 1.4 A 0.6 A 

Southbound (Goodwater Ave) Approach 11.1 C 10.1 B 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; Results for minor 
approaches to two-way stop-controlled intersections are indicated in italics; Bold text= 
deficient operation 

Although the stop-controlled Rancho Road approach to Churn Creek Road operates unacceptably during the a.m. 
peak hour under Baseline volumes, the intersection will operate acceptably upon construction of the planned 
roundabout which is identified in the City of Redding Capital Improvement Program and detailed in the Churn 
Creek/Victor/Rancho Roundabout 30% Design Report. 

Future Conditions 

Turning movement volumes for the study intersections for the horizon year of 2040 were obtained from the 
Transportation Impact Analysis for the Stonecreek Subdivision (now Silverstone}, Kittelson & Associates, 2019, and 
used in this analysis to be consistent with other recent planning efforts in the vicinity. 

Under the anticipated future volumes, and with implementation of planned infrastructure improvements 
including signalization of the Shasta View Drive/Rancho Road intersection and installation of a roundabout at the 
Churn Creek Road/Rancho Road intersection and consolidation with the adjacent Victor Avenue intersection, all 
three study intersections are expected to operate acceptably. Operating conditions are summarized in Table 12 
and future turning movement volumes and intersection controls are shown in Figure 5. 

Table 11 - Future Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 
Approach Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd-Victor Ave 
9.3 A 12.2 B 

(Roundabout} 

2. Shasta View Dr/Rancho Rd (Traffic Signal} 22.8 C 21.6 C 

3. Goodwater Ave/Rancho Rd 1.4 A 0.8 A 

Southbound (Goodwater Ave) Approach 11.1 B 10.6 C 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; Results for minor 
approaches to two-way stop-controlled intersections are indicated in italics 
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Project Conditions 

The plus Project Conditions analyses include evaluation of intersection operations with the addition of project
generated trips to the Existing, Baseline, and Future volumes. The operational analysis for the Goodwater 
Avenue/Rancho Road intersection is based on the proposed turn restrictions detailed above, including full access 
for Goodwater Avenue and right turns only for the project leg. 

Intersection Operations 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the existing volumes, the study intersections are expected to 
continue operating acceptably and the project's effect on operations would be considered acceptable. These 
results are summarized in Table 13. Project traffic volumes are shown in Figure 6. 

Table 12 - Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection Existing Conditions Existing plus Project 
Approach AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd 11.6 B 8.4 A 12.4 B 8.6 A 

WB (Rancho Rd) Approach 22.2 C 17.1 C 23.5 C 17.5 C 

2. Shasta View Dr/Rancho Rd 4.9 A 5.0 A 5.4 A 5.6 A 

NB (Shasta View Dr) Approach 15.2 C 20.1 C 16.8 C 22.5 C 

SB (Shasta View Dr) Approach 13.2 B 14.5 B 13.8 B 16.3 C 

3. Goodwater Ave/Rancho Rd 1.5 A 0.7 A 1.5 A 0.7 A 

SB (Goodwater Ave) Approach 10.8 B 9.9 A 11.2 B 10.2 B 

NB (Project) Approach - - - - 9.9 A 9.4 A 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; NB= Northbound; SB= Southbound; 
Results for minor approaches to two-way stop-controlled intersections are indicated in italics 
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Finding - The study intersections are expected to continue operating acceptably upon the addition of project
generated traffic and the project's effect on operation of the surrounding roadway network would therefore be 
considered acceptable. 

Baseline plus Project Conditions 

With project-related traffic added to Baseline volumes, the study intersections besides Churn Creek Road/ Rancho 
Road are expected to continue operating acceptably. These results are summarized in Table 14. 

Table 13 - Baseline and Baseline plus Project Peak Hour Intersection Levels of Service 

Study Intersection Baseline Conditions Baseline plus Project 
Approach AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd 13.4 B 8.7 A 14.4 C 9.0 A 

WB (Rancho Rd) Approach 25,4 D 17.7 C 27.4 D 18.2 C 

2. Shasta View Dr/Rancho Rd 5.0 A 5.0 A 5.5 A 5.5 A 

NB (Shasta View Dr) Approach 16.3 C 20.6 C 18.1 C 22.8 C 

SB (Shasta View Dr) Approach 14.6 B 15.8 C 14.9 B 16.6 C 

3. Goodwater Ave/Rancho Rd 1.4 A 0.6 A 1.4 A 0.6 A 

SB (Goodwater Ave) Approach 11.1 C 10.1 B 11.6 B 10.3 B 

NB (Project) Approach - - - - 10.1 B 9.5 A 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; NB= Northbound; SB= Southbound; WB 
= Westbound; Results for minor approaches to two-way stop-controlled intersections are indicated in italics; Bold 
text= deficient operation 

Finding - All study intersections that would operate acceptably without the project would continue doing so 
upon the addition of project-generated traffic with slight increases in delays. Although LOS D operation is 
anticipated on the stop-controlled Rancho Road approach to Churn Creek Road, the project would increase the 
delay by fewer than five seconds so the projects effect would be considered acceptable under City policy. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes, and with the planned 
infrastructure improvements, the study intersections are expected to operate acceptably. The Future plus Project 
operating conditions are summarized in Table 15. 
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Table 14- Future and Future plus Project Peak Hour Intersection Levels of Service 

Study Intersection Future Conditions Future plus Project 
Approach AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Churn Creek Rd/Rancho Rd-Victor Ave 
9.3 A 12.2 B 9.5 A 12.6 B (Roundabout) 

2. Shasta View Dr/Rancho Rd 
22.8 C 21.6 C 23.1 C 21.8 C (Traffic Signal) 

3. Goodwater Ave/Rancho Rd 1.4 A 0.8 A 1.5 A 1.2 A 

SB (Goodwater Ave) Approach 11.1 B 10.6 B 11.6 B 10.9 B 

NB (Project) Approach - - - - 10.3 B 9.7 A 

Notes: Delay is measured in average seconds per vehicle; LOS= Level of Service; NB= Northbound; SB= Southbound; 
Results for minor approaches to two-way stop-controlled intersections are indicated in italics 

Finding - The study intersections will continue operating acceptably with project traffic added to the anticipated 
future volumes and with planned infrastructure improvements, at the same Levels of Service as without the 
project. 

Proportional Share Calculations 

The proportional share that project traffic would represent in comparison to the total growth anticipated under 
the City's General Plan was calculated forthe intersection of Churn Creek Road/Rancho Road-Victor Avenue where 
a roundabout is planned to determine if payment of the City's required traffic impact fees would be sufficient to 
offset the cumulative effects of project traffic or if the project would need to construct the planned improvements 
now and seek reimbursement through the impact fee program. A proportional share calculation is not required 
for the traffic signal at Shasta View Drive/Rancho Road since it is already funded and under construction. The 
project's proportional share of traffic was calculated using the methodology published in Ca/trans Guide for the 
Preparation of Traffic Impact Studies, which is summarized below: 

P =TI (TB - TE), where 

P = Proportional Share 
T = ProjectTrips During Affected Peak Hour 

TB= Build-out Traffic Volume (including projecttrips) 
TE= Existing Traffic Volume 

The proportional share was calculated for each peak hour and the average value of both peak hours was used to 
determine the project's proportional share at the study intersection. Traffic from the proposed project would 
represent an average of 4.3 percent of the anticipated growth in peak hour traffic at Churn Creek Road/Rancho 
Road-Victor Avenue; therefore, payment of the City's impact fees would offset the cumulative effects of project 
traffic. The proportional share calculations is provided in Appendix D. 

Finding - Project traffic would represent less than 25 percent of the difference between Existing and Future 
volumes at Churn Creek Road/Rancho Road-Victor Avenue; therefore, payment of the City's traffic impact fees is 
considered adequate contribution toward the planned future roundabout improvements. 

Roadway Segment Levels of Service 

At the request of City staff, a roadway segment operational analysis was performed for the segment of Rancho 
Road along the project frontage between Shasta View Drive and Goodwater Avenue to assist the City with 
planning for the future configuration of the corridor. Specifically, conditions were considered with traffic from the 
proposed project added to existing volumes, as well as a near-term scenario that includes traffic from the 
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proposed project, Phase I of the Stillwater Business Park, and the Redding Distribution Center added to existing 
volumes. 

Phase I of the Stillwater Business Park would generate approximately 259 eastbound trips and 41 westbound trips 
during the a.m. peak hour and 46 eastbound trips and 238 westbound trips during the p.m. peak hour. The 
Redding Distribution Center would generate about 20 eastbound and 37 westbound trips during the a.m. peak 
hour and 14 eastbound and 17 westbound trips during the p.m. peak hour. As shown in Tables 16 and Table 17, 
the existing configuration of Rancho Road consisting of a single travel lane in each direction with a striped center 
median and left turn lanes at intersections would continue operating acceptably at LOS C or better during both 
peak hours and all evaluated scenarios. 

Table 15 - Existing and Existing plus Project Peak Hour Roadway Segment Levels of Service 

Study Segment Existing Conditions Existing plus Project 
Direction AM Peak PM Peak AM Peak PM Peak 

PH Vol/ LOS PH Vol/ LOS PH Vol/ LOS PH Vol/ LOS 
Lane Lane Lane Lane 

Rancho Rd 

Eastbound 294 A 245 A 300 A 215 A 

Westbound 214 A 272 A 267 A 274 A 

Notes: PH= Peak Hour;Vol/Lane = Volume per Lane; LOS= Level of Service 

Table 16 - Near-Term and Near-Term plus Project Peak Hour Roadway Segment Levels of Service 

Study Segment Near-Term Conditions Near-Term plus Project 
Direction AM Peak PM Peak AM Peak PM Peak 

PH Vol/ LOS PH Vol/ LOS PH Vol/ LOS PH Vol/ LOS 
Lane Lane Lane Lane 

Rancho Rd 

Eastbound 573 C 305 A 579 C 327 A 

Westbound 292 A 527 B 293 A 529 B 

Notes: PH= Peak Hour;Vol/Lane = Volume per Lane; LOS= Level of Service 

During the a.m. peak hour, an additional 151 eastbound trips and 437 westbound trips could be added to the 
near-term plus project volumes before the segment would reach LOS D, while an additional 403 eastbound trips 
and 201 westbound trips could be accommodated during the p.m. peak hour before the service level would drop 
to LOS D. 
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Parking 

Jurisdiction parking supply requirements are based on the City of Redding Municipal Code, Chapter 18.41; Off
Street Parking and Loading for "Single-family dwelling", City standards require two covered parking spaces for 
each single-family dwelling. The proposed project is to consist of 41 single-family dwellings. Therefore, a minimum 
of 82 covered parking spaces are required. Although not shown on the tentative map, all dwellings are anticipated 
to have a garage that would accommodate two vehicles, which would satisfy City requirements. 

Recommendation - A minimum of two covered parking spaces should be provided for each single-family 
dwelling in order to meet City Code. 
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Conclusions and Recommendations 

Conclusions 

• The proposed project is expected to generate an average of 387 daily trips, with 29 of those trips during the 
a.m. peak hour and 39 during the p.m. peak hour. 

• The tentative map identifies provision of sidewalks on all streets within the site as well as along the project 
frontages with Shasta View Drive and Rancho Road, which would provide adequate connectivity for 
pedestrians. Bicycle facil ities in the surrounding vicinity are generally adequate to serve project t rips and will 
be further improved upon the completion of planned facilities identified in the City's active transportation 
planning documents. 

• Transit facilities serving the project site are limited but are considered adequate due to the location of the 
project site and anticipated demand. 

• Based on OPR guidance and information contained within the SRTA travel demand model and the 2018 RTP, 
the project's impact on VMT would be considered less-than-significant. 

• The proposed turn restrictions at the project access point on Rancho Road combined with use of the street 
connection to the Silverstone subdivision south of the project site would result in acceptable site access. 

• Adequate sight distances are available at the proposed south leg approach of the Goodwater Avenue 
intersection to accommodate right turns into and out of the project site. 

• The existing turn lanes at the study intersections are long enough to accommodate the estimated maximum 
queues; therefore, the proposed project's impact on queuing would be less-than-significant. 

• Emergency access and circulation are anticipated to function acceptably with incorporation of applicable 
design standards into the site layout and traffic from the proposed development would be expected to have 
a less-than-significant impact on emergency response times. 

• The study intersections are expected to continue operating acceptably upon the addition of project
generated traffic to existing traffic volumes and the project's effect on operation of the surrounding roadway 
network would therefore be considered acceptable. 

• With traffic associated with pending development in the project vicinity added to existing volumes the stop
controlled approach at the Churn Creek Road/Rancho Road intersection would deteriorate to LOS D during 
the a.m. peak hour, which would be considered unacceptable. However, the proposed project would add less 
than five seconds of additional delay to this approach so the project's effect would be considered acceptable. 

• With the addit ion of project trips to the anticipated future volumes, and with implementation of planned 
infrastructure improvements including a roundabout at Churn Creek Road/Rancho Road and a traffic signal 
at Shasta View Drive/Rancho Road, all three study intersections are expected to operate acceptably. 

• Traffic from the proposed project would represent less than 25 percent of the difference between Existing 
and Future volumes at Churn Creek Road/Rancho Road-Victor Avenue; therefore, payment of the City's traffic 
impact fees is considered adequate contribution toward the planned future roundabout improvements. 

• The segment of Rancho Road between Shasta View Drive and Goodwater Avenue would continue operating 
acceptably in the existing configuration with traffic from the proposed project, the Redding Distribution 
Center, and Phase I of the Stillwater Business Park added to existing volumes. 
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Recommendations 

• Sidewalks or shared use pathways should be provided along the project frontages with Rancho Road and 
Shasta View Drive as part of the project dependent upon coordination with City staff. 

• The project's frontage improvements on Rancho Road should be designed to allow for the future provision of 
Class II buffered bike lanes, as identified in the City's ATP. 

• As indicated on the tentative map, a hardscape median or raised delineator posts should be installed on 
Rancho Road to physically prohibit left turns to and from the project entrance, while maintaining full access 
for Goodwater Avenue. If a raised median is installed, it is recommended that the median be painted retro
reflective yellow and flanked with reflective raised pavement markers to improve visibility. A "RightTurn Only" 
pavement marking arrow and sign should be installed on the project approach, while signage indicating that 
left turns are not allowed should be installed to the east of the intersection facing westbound motorists. 

• To preserve existing sight lines, any new signage, monuments, or other structures to be placed near the 
project entrance should be positioned outside of the vision triangles of a driver waiting on the minor street 
approach. 

• A minimum of two covered parking spaces should be provided per single-family dwelling in order to satisfy 
City Code requirements. 
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Appendix A 

Collision Rate Calculations 
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W-Trans 

Intersection Collision Rate Worksheet 
RED021 

Intersection # " Churn Creek Rd & Rancho Rd 

Date of Count: Thursday, October 6, 2022 

NumberofColllslons: 5 
Number of Injuries: 2 

Number of Fatalities: 0 
Average Dally Traffic (ADTJ: 10700 

Start Date: Octoberl,2016 
End Date: September 30, 2021 

Number of Years: 5 

Intersection Type: Tee 
Control Type: Stop & Yield Controls 

Area: Urban 

Collision Rate= NumberofColllsionsx 1 Million 
ADTx Days perYearx Number of Years 

Collision Rate= 5 ' 1,000,000 
10,700 ' 365 ' 5 

Colllslon Rate I Fatality Rate I lnlurv Rate 
Study Intersection 0.26 c/mve I 0.0% I 40,0% 

Statewide Average* 0.09 c/mve I 1.2% I 46.9% -ADT = average dally total vehicles entering intersection 
c/mve = collisions per million vehicles entering intersection 
* 2019 Collision Data on California State Highways, Caltrans 

Intersection# ,, Rancho Rd & Shasta View Dr 

Date of Count:· Thursday, October 6, 2022 

Number of Colllslons: 3 
Number of Injuries: 2 

Number of Fatallties: 0 
Average Dally Trafflc (ADTJ: 7700 

Start Date: Octoberl,2016 
End Date: September 30, 2021 

NumberofVears: 5 

Intersection Type: Four-Legged 
Control Type: Stop & Yield Controls 

Area: Urban 

Colllslon Rate= Number of Collisions x 1 Million 
ADTx Days perYearx Number of Years 

Colllslon !late= 3 ' 1,000,000 
7,700 ' 365 ' 5 

Colllslon Rate I Fatalltv Rate I Injury Rate 
Study Intersection 0.21 c/mve I 0.0% I 66.7% 

Statewide Average* 0,14 c/mve I 1.1% I 46.2% -ADT = average dally total vehicles entering intersection 
c/mve = collisions per million vehicles entering Intersection 
* 2019 Colllslon Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# ,, Rancho Rd & Goodwater Ave 

Date of Count: Tuesday, December 6, 2022 

Number of Colllslons: 2 
Number of Injuries: 2 

Number of Fatallttes: 0 
Average Dally Traffic (ADT): 5100 

Start Date: October 1, 2016 
End Date: September 30, 2021 

Number of Years: 5 

Intersection Type: Tee 
Control Type: Stop & Yleld Controls 

Area: Urban 

Collision Rate= 
Number of Collisions x 1 Million 

ADTx Days perYearx Number of Years 

Collision Rate= 2 ' 1,000,000 
5,100 ' 365 ' 5 

CollJslon Rate I Fatalttv Rate I lnlurv Rate 
Study Intersection 0.21 cfmve I 0.0% I 100.0% 

Statewide Average* 0.09 cfmve I 1.2% I 46.9% 

"""" ADT = average dally total vehtcles entering Intersection 
c/mve = collisions per million vehlcles entering Intersection 
* 2019 Collision Data on California State Highways, Caltrans 

Intersection# ., & 

Date of Count: Saturday, January 0, 1900 

Number of Collisions: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Dally Ttafflc (ADT): 0 

Start Date: January 0, 1900 
End Date: Januasy 0, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
NumberofColllslonsx l MIiiion 

ADT x Days per Yearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatallty Rate I lnlurvRate 
Study Intersection o.oo c/mve I 0,0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41.4% 

Notes 
ADT = average daily total vehldes entering intersection 
c/mve = collisions per million vehicles entering Intersection 
* 2019 Collis Ion Data on C;ilifomlil State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 
RED021 

Intersection# " & 

Date of Count: Saturday,Januaryo, 1900 

Number ofColllslons: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Dally Traffic (ADTJ: 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 MIiiion 

ADTx Days perYearx Number of Years 

Collision Rate= 
0 ' 1,000,000 

0 ' 365 ' 0 

Collision Rate I Fatality Rate I lnlurv Rate 
Study Intersection 0,00 c/mve 0.0% I 0.0% 

Statewide Average* 0,26 c/mve I 1,5% I 41.4% 

...... 
ADT = average dally total vehicles entering Intersection 
c/mve = collisions per million vehicles entering intersection 
* 2019 Collision Data on California State Highways, Ca It rans 

Intersection# ., & 

Date of Count: Saturday,Januaryo, 1900 

NumberofColllslons: 0 
Numberoflnjurles: 0 

Number of Fatalities: 0 
Average Dally Traffic {ADT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

NumberofVears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADTx Days perYearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Collision Rate I Fatality Rate I Injury Rate 
Study Intersection 0,00 c/mve I 0.0% I 0.0% 

Statewide Average* 0,26 c/mve I 1.5% I 41.4% 

Notes 
ADT = average daily total vehicles entering intersection 
dmve = collislons per million vehicles entering intersection 
~ 2019 Colllslon Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# ,, & 

Date of Count: Saturday, January 0, 1900 

Number of Colllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic {ADTJ: 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADT x Days per Yearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Collision Rate I Fatalltv Rate I lnluryRate 
Study Intersection o.oo dmve I 0.0% I 0,0% 

Statewide Average* 0,26 dmve I 1.5% I 41.4% -ADT = average dally total vehicles entering intersection 
c/mve = colllsions per million vehicles entering Intersection 
* 2019 Colllslon Data on California State Highways, Ca It rans 

Intersection# s, & 

Date of Count: Saturday,JanuaryO, 1900 

Number of Colllslons: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Daily Traffic (ADT): 0 

Start Date: January 0, 1900 
End Date: January o, 1900 

NumberofVears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADT x Days per Yearx Number of Years 

Collislon Rate= 
0 ' 1,000,000 

0 ' 365 ' 0 

Colllslon Rate I Fatallty Rate I Injury Rate 
Study Intersection 0,00 dmve I 0,0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41.4% -ADT = average daily total vehicles entering lhtersectlon 
c/mve = collisions per mllllon vehldes entering Intersection 
* 2019 Collision Data on California State Highways, Cal trans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection # 9' & 

Date of Count: Saturday, January o, 1900 

Number of Co Ills Ions: 0 
Numberoflnjurles: 0 

Number of Fatalities: 0 
Average OallyTraffit {AOT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collislon Rate= 
Number of Collisions x 1 MIiiion 

ADT x Days per Year x Number of Years 

Colllslon Rate= 
0 ' 1,000,000 

0 ' 365 ' 0 

Colllslon Rate I Fatality Rate I Injury Rate 
Study Intersection 0.00 c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41.4% 

Notes 
ADT = average dally total vehicles entering Intersection 
clmve = colllslons per mllllon vehicles entering intersection 
* 2019 Collision Data on California State Highways, Caltrans 

Intersection If 10: & 

Date of Count: Saturday, January 0, 1900 

NumberofCotllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Daily Traffic (ADT): 0 

Start Date: January o, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADT x Days per Year x Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 X 0 

Colllslon Rate I Fatality Rate I lnJurvRate 
Study Intersection o.oo c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41,4% 

Notes 
ADT = average dally total vehicles entering Intersection 
dmve = colllslons per mllllon vehicles entering intersection 
* 2019 Collision Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# 11: & 

Date of Count: Saturday,Januaryo, 1900 

Number of Coltlslons: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Dally Traffic (ADT): 0 

Start Date: January O, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADT x Days per Year x Number of Years 

Colliston Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Collision Rate I Fatality Rate I lnJury Rate 
Study Intersection o.oo c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I . 1,S% I 41.4% 

Notes 
ADT = average dally total vehicles entering Intersection 
c/mve = co Ills Ions per mllllon vehicles entering Intersection 
* 2019 Collision Data on California State Highways, Ca It rans 

Intersection# 12: & 

Date of Count: Saturday, January 0, 1900 

Number of Collisions: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Dally Traffic (ADT): 0 

Start Date: January o, 1900 
End Date: J,muary 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
NumberofColllsionsx 1 Million 

ADTx Days per Year x Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatality Rate I Injury Rate 
Study Intersection o.oo c/mve I 0.0% I 0,0% 

Statewide Average* 0.26 c/mve I 1.5% I 41.4% 

Notes 
ADT = average dally total vehicles entering lntersl.'c:tlon 
c/mve = colllslons per million vchkles entering intersection 
* 2019 Collision Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# 13: & 

Date of Count: Saturday, January O, 1900 

NumberofColllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic (ADT): 0 

Start Date: Januaiy 0, 1900 
End Date: Januaiy 0, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number ofCollisionsx 1 Million 

ADT x Days per Yearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatality Rate I lnlurvRate 
Study Intersection 0,00 c/mve I 0,0% I 0.0% 

Statewide Average" 0.26 c/mve I 1.5% I 41.4% -ADT = average daily total vehicles entering lnter5ectlon 
c/mve "'co Ills Ions per mllllon vehicles entering intersection 
* 2019 Collision Data on California State Highways, Ca It rans 

Intersection# 14: & 

Date of Count: Saturday, January 0, 1900 

Number of Colllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic jADTJ: 0 

Start Date: January o, 1900 
End Date: Jmmary 0, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
Number of Collisions x 1 Million 

ADTx Days per Yearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Collision Rate I Fatalltv Rate I Injury Rate 
Study Intersection o.oo c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41A% 

Note, 
ADT = average dally total vehicles entering Intersection 
c/mve = colllslons per mllllon vehicles entering inter5ection 
* 2019 Collision Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# 15: & 

Date of Count: Saturday,Januaryo, 1900 

NumberofColllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic (ADT): 0 

Start Date: January o, 1900 
End Date: January O, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
NumberofColllslonsx 1 MIiiion 

ADTx Days per Year x Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatalltv Rate I Injury Rate 
Study Intersection o.oo c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1,5% I 41.4% -ADT = average dally total vehicles entering intersection 
c/mve = collisions per million velildes entering intersection 
* 2019Collislon Data on California State Highways, Caltr;;ins 

Intersection# 16: & 

Date of Count: Saturday, January 0, 1900 

Number of Colllslons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic (ADT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collislon R;;ite = Number of Colllslons x 1 MIiiion 
ADTx Days per Yearx Number of Years 

Collis\on R;;ite = 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatality Rate I Injury Rate 
Study Intersection o.oo c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1,5% I 41.4% 

Notes 
ADT = avernge dally total vehicles entering intersection 
c/mve = collisions per mlllion vehicles entering intersection 
* 2019Collislon Data on California State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# 17: & 

Date of Count: Saturday, January 0, 1900 

Number of Collisions: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic (ADT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
NumberofCollisionsx 1 Million 

ADTx Days perYearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Collision Rate I Fatality Rate I lnlurvRate 
Study Intersection o.oo c/mve I 0.0% 0.0% 

Statewide Average* 0,26 c/mve I 1.5% I 41.4% -ADT = average daily total vehicles entering intersection 
c/mve = collisions per million vehicles entering Intersection 
* 2019 Collision Data on California State Highways, Ca It rans 

Intersection# 18: & 

Date of Count: Saturday, January 0, 1900 

NumberofCollislons: 0 
Number of Injuries: 0 

Number of Fatalities: 0 
Average Dally Traffic (ADT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= 
NumberofCollisionsx 1 MIiiion 

ADTx Days perYearx Number of Years 

Collision Rate= 
0 ' 1,000,000 

0 ' 365 ' 0 

Colllslon Rate I Fatality Rate I Injury Rate 
Study Intersection o.oo c/mve I 0.0% I 0,0% 

Statewide Average* 0.26 c/mve I 1.S% I 41.4% 

""""-
ADT = average daily total vehicles entering lntet".$ectlon 
c/mve = collisions per million vehlcles entering Intersection 
* 2019Colllslon Data on Callfornia State Highways, Caltrans 
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W-Trans 

Intersection Collision Rate Worksheet 

RED021 

Intersection# 19: & 

Date of Count: Saturday, January O, 1900 

Number of Colllslons: 0 
Number of Injuries: 0 

Number of Fatalltles: 0 
Average Dally Traffic (ADTJ: 0 

Start Date: January 0, 1900 
End Date: January o, 1900 

NumberofYears: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= Number of Collisions x 1 MIiiion 
AOTx Days perYearx Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatallty Rate I lnlurv Rate 
Study Intersection o.oo c/mve 0,0% I 0.0% 

Statewide Average* 0,26 c/mve I 1.5% I 41.4% 

Notes 
ADT = average daily total vehicles entering Intersection 
c/mve = colllslons per million vehicles entering Intersection 
" 2019 Co Ills Ion Data on Californla State Higbways, Caltrans 

Intersection# 20: & 

Date of Count: Saturday, January 0, 1900 

NumberofColllslons: 0 
Numberoflnjurles: 0 

Number of Fatalltles: 0 
Average Daily Traffic (ADT): 0 

Start Date: January 0, 1900 
End Date: January 0, 1900 

Number of Years: 0 

Intersection Type: 0 
Control Type: 0 

Area: 0 

Collision Rate= Number of Collisions x 1 Mllllon 
ADTx Days per Year x Number of Years 

Collision Rate= 0 ' 1,000,000 
0 ' 365 ' 0 

Colllslon Rate I Fatallty Rate I Injury Rate 
Study Intersection 0,00 c/mve I 0.0% I 0.0% 

Statewide Average* 0.26 c/mve I 1.5% I 41.4% 

N_qt~:. 
ADT = average daily total vehldes entering Intersection 
dmve = colllsions per mllllon vehicles entering Intersection 
* 2019 Collision Data on California State Highways, Caltrans 
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AppendixB 

Queuing Calculations 

Transportation Impact Study for the Silverstone 5 Residential Subdivision 
October 2023 





Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Street Churn Creek Rd 
Side Street. Rancho Rd 

Volume Input s (Yeh/hr) 

1c:f) 
1c=:='.> 
1=s). 

EastboUnd 

M,wmum Queues (veh) 

- ~ 

Churn Creek Rd 

a I 111 I 249 

~lill~ 

~IIDfj 
Churn Creek Rd 

Churn Creek Rd 

Scenano. Ex1stmg A M 
Stop Conlrolled Legs EastNVest 

Uncontrolled Legs Speed l.JmI1: 40 mph 
# Lanes on Uncof'ltrOlled Legs ~ 

Westbound 

u 
QC 

~ 
I';_ 

l jdl 
W estbound 

~ 
I~ 

~ ,£t:;=---I 

~ 
Eastbound 

~(?1 
Churn Creek Rd 

Source John T Gard. ITE Journal, November 2001, 'Est1mat1ng Maximum Queue Length at Uns1gnalized 
Intersections~ 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Street Churn Creek Rd 
Side Street· Rancho Rd 

Volume Inputs (vel'IA1r) 

:c:f) 
c:=> 
=s). 

Eastbound 

Ma:umum Queues (veh) 

u 

I 
~ 
"' 

Scenar,o· Eids11ng PM 
Slop ContrOlled Legs EasUVVest 

Churn Creek Rd 

~ 

~!ill~ 
Uncontrolled Legs Speed Limit 40 mpti 
# Lanes on Uncontrolled Legs. ~ 

Wes1bound 

westbound 

~St? ~ 
17S ~ I 

<=;)~(Pl l 
~ z 

Eastbound 

Churn Creek Rd 

Source John T Gard, ITE Journal, November 2001 , 'Estlmaltng Maximum Queue Length at Uns1gnaIIzed 
ln1e1sec1lons" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Street Churn Creek Rd 
Side Street Rancho Rd 

Volume lnpurs (vehlhr) 

cf) 
i::::) 

~ 
Eastbound 

Maximum Queues (veh) 

c::::I:::::JI :(, 

17>-

Eastbound 

Scenano Baseline AM 
Stop Controlled Legs EastJWest 

Churn Creek Rd 

o I 111 266 

l~lill~ 
Uncontrolled Legs Speed Llm1l 40 mph 
# Lanes on Uncontrolled Legs ~ 

Westbound 

~ 
<==i 
~ 

l~IUI~ 
Churn Creek Rd 

Churn Creek Rd 

Westbound 

~1tLP i z 
Churn Creek Rd 

Source: John T Gard. ITE Journal, November 2001 , 'Estimating Maximum Queue Length at Unsignahzed 
Intersections" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Scenario. Baselme PM Through Street Churn Creek Rd 
Side Street Rancho Rd Stop Controlled Legs: East/West 

Volume Inputs (vehlhr) I Churn Creek Rd Uncontrolled Legs Speed L1m1t 
# Lanes on UnconHolled Legs 

0 184 354 

J 
<fillMl il ~ <fillMl Westbound 

~dJ ~~ n 

~ i==::) ~c::c 
0: 

j 
~7). f?~ 

Eastbound 

~ TI ~ ,, 
I u ' "" 

,.. 
z 

Churn Creek Rd 

Maximum Queues (veh) I 
Churn Creek Rd 

1 6 

~ JdJ>lS "' 
Westbound 

~ i'J: ~ c:::::::c= 
0 ~c=§ ~ c::::I:::::J 

===::J7> ~c::::c: 
Eastbound ~<5flP n 

! 
~ z 

Churn Creek Rd 

Source: John T. Gard, ITE Journal, November 2001. "Est imating Maximum Queue Length al Uns1gnaUzea 
Intersections" 

40 mph 

1 Lanes 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Sueet· Churn Creek Rd 
Side Sueet: Rancho Rd 

Volume lnpuls (veh/fJr) 

1c:D 
~ 
7) 

Eastbound 

Max,mum Queues (veh) 

Chuin Creek Rd 

111 I .,_54 

l~lill~ 

Churn Creek Rd 

Churn Creek Rd 

Y< 
~ 

f---------=I~ 

Scenario· Existing ptus Project AM 
Slop Controlled Legs· EastM'est 

Uncontrolled Legs Speed l1m1t. 40 mph 
# Lanes on Uncontrolled legs ~ 

Westbound 

~ 
¢=:i 

~ 

Westbound 

§ 
J:r 

Eastbound 

~1l>u=>1 
Churn Creek Rd 

Source John T. G ard , ITE Journal, November 2001 , "Est1mat1ng MalCImum Queue Length at Unsignahzed 
Intersections~ 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through S1ree1 Churn Creek Rd 
Side Sireet· _Ra!'~ Rd 

Volume lnpurs (vehlhr) 

ic:D 
~ 
7) 

Eastbound 

Maximum Queues (veh) 

Churn Creek Rd 

o I ,a.:1 I Jss 

~lill~ 

Scemm o. Exisl ing plus Project PM 
Stop Controlled Legs. Easl/V\/esl 

Uncontrolled Legs Speed limn 40 mph 
# Lanes on Uncontrolled Legs ~ 

Westbound 

~ 
¢=:J 

.er 

Westbound 

==:i:::u> k I 

I ,'7:): 'u:::~ 
Eastbound ~ M ( ~.....:__-----=:1..._J 

~C7u=>11 
~ z 

Churn Creek Rd 

Source John T Gard , ITE Journal, November 2001 , 'Est1ma11ng MalC1mum Queue Length at Uns1gnahzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through S1reer Churn Creek Rd 
Side Street Rancho Rd 

Volume lnpurs (veh/hr) 

1r:::::f/ 
c::::::) 

7),, 
Eastbound 

Maximum Queues ('veh) 

Churn Creek Rd 

"i""i"fT""ffi 

l~lill~ 

Chum Creek Rd 

Churn Creek Rd 

l jJ, 
~ 

'-------,~ 
Eastbound 

~<frrP1 
Churn Creek Rd 

Scenario: Baseline p1us Project AM 
Stop Controlled Legs EastNVest 

Uncontrolled Legs Speed Limit' 40 mph 
# Lanes on Uncontrolled legs ~ 

Westbound 

~ 
¢:=:i 
.{? 

Westbound 

Source. John T Gard, ITE Journal, November 2001 , 'Est1ma11ng Maximum Queue Length at Uns19nalized 
Intersections·• 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Street' Churn Creek Rd 
Side Street RanchoRd 

Volume Inputs (vehAlr) 

1r:::::[; 
c::::::) 
7),, 

Eastbound 

Maximum Oueues (veh) 

c::::I:::JI ~ 
1-7> 

Eastbound 

Churn Creek Rd 

0 184 371 

~il~ 

~ITilrP 

ScenarlO: Baseline plus Pro1ect PM 
Stop Controlled Legs EastNVest 

Uncontrolled l egs Speed LImI1 40 mph 
# Lanes on unconlrolled Legs ~ 

Westbound 

~ 
¢=i 
.{? 

westbound 

<22~--,I 
~<frrP1 

Churn Creek Rd 

Source John T Gard. 1TE Journal, November 2001 , '"Est1mat1ng MalC1mum Queue Length at Uns1gnal1zed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thro
5
~: ~:~::~ ""~"~;"'~"::c':c',:'-w~D-, _________ _ Scenario: Existing AM 

Stop Controlled Legs North/South 

Volume Inputs (vehlhr) 
Shasta View Or Uncontrolled Legs Speed Limit 45 mph 

# Lanes on Uncontrolled Legs ~ 
85 20 63 

J il ~ c!l'.§lllsl c!l'.§lllsl Westbound 

1cf) ~ 
~~ ¢:::::i 

17). .(?, 
Eastboul'ld 

Maximum Queues (veh) 

Westbound 

C=::ll 

~~ 
Eastbound 

<=u<frcP1 
Shasta View Or 

Source John T Gard, !TE Journal. November 2001, 'Eshmat1ng Maximum Queue Length at Uns19nallzed 
ln tersee11onsM 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Scenario: Ex1stm9 PM Thr~~: ~:::~ "":,'~:"~"~ao',':c"',:'-w~D-, _________ _ 
Stop Contro lled Legs: North/South 

Volume lnl"}rs (vehlhr) 
Shasta View Or Uncontrolled Legs Speed Limit. 45 mph 

# Lanes on Uncontrolled Legs ~ 
70 28 40 

J il ~ c!l'.§lllsl c!l'.§lllsl Westbound 

cf) ~ 
~ ¢:::::i 

4 7). .(? 
Easlbound 

Shasta View Dr 

Maximum Queues (veh) 
Shasta View Dr 

Westbound 

If 
£ :; ~5? ~ I 

I ' ,'7j: 'u:=-
E,stbou"' ~ M r ~--'------=:J..__j 

a: 

<=u121a:>11 
~ 
z 

Shasta View Dr 

Source John T Gard, ITE Journal, November 2001 , 'Es11mat1ng Maiumum Queue Length at Uns1gnallzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~~: ~:;::~ .,,:;c-~;~~,c'~o',;:~.:w'-,-,,D,--, _________ _ Scenario. Baseline AM 
Stop Controlled Legs: Nonh/South 

Volume Inputs (vehRlr) 
Shasta View Dr 

20 65 

Uncontrolled Legs Speed L1m1l 45 mph 
# Lanes on Uncontrolled Legs ~ 

Westbound 

1c::D' ~ 
~ ¢=::::i 

~ f? 
Eastbound 

Ma,:,mum Oueues (veil) 

WeslbOund 

=='Si:? k 
I , '7_): 'D::==-----------1 

... - 1 M ,J(?' 
31,~a:J 2 

I 
Shasta View Dr 

Source. John T Gard. ITE Journal, November 2001, "Estimating Maximum Queue Length at Unsignahzed 
lnrersectrons" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~~: ~::::::"::;c~;~~~::'c':c',:~w~D~, _________ _ Scenario· Basehne PM 
Stop Comrolled Legs Nonh/South 

Volume Inputs (vehhir) 
Shasta View Dr 

10 I 2s I 41 

~lill~ 
Uncontrolled Legs Speed Limit 45 mph 
# Lanes on Uncontrolled Legs ~ 

Wes1bound 

1c::D-
c:::=> 
7> 

ill 

i 
"' 

Eastbound 

Shasta View Dr 

Ma:umum Queues (veh) 
Shasta View 01 

W estbound 

-

==5:? _&==---
1 ,'7_): '-0::=-

Eastbo, od 1 M r--• J{?.:,__=::J_____j 

~c::o[PI 1 
~ z 

Shasta VieN Dr 

Source. John T Gard, ITE Journal, November 2001, "Eshmaling Maximum Queue Length al Uns19nahzed 
lr.rersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~~: ~:;:::: ~:~~,-'~~~o~:~,:-w~o~, _________ _ Scenario ExtSting plus Proiect AM 
Stop Controlled Legs North/Soulh 

VOiume Inputs (vehlhr) 
Shas1a View Dr Uncontrolled Legs Speed Limit 45 mph 

# Lanes on Uncontrolled Legs: ~ s 
85 20 64 

1~1:U~ Westbound 

1rd)- ~ 
c:::=> ¢=::i 

7> I? 

Ii! 

~ 
I}_ 

Eastbound 

Maximum Queues (veh) 

Westbound 

t=:D: 
I ~ 

Eastbound 

~<1ea=>1 ! 
z 

Shasta View Or 

Source John T Gard, ITE Journal, November 2001, "Est1matmg Malomum Queue Length at Unsignahzed 
Intersections" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thros~: ~:~::: cc:c'~;"'~",,o"'v"c',:'-w~o-, ---------- Scenario. Ex1stu"1Q plus PrOfeci PM 
Stop Controlled Legs. Nonh/South 

VOiume Inputs (veMlr) Shasta View Dr 

,012al•s 

~\ill~ 
Uncontrolled Legs Speed Limit 45 mph 
# Lanes on Uncontrolled Legs ~ 

Westbound 

Shasta Vie<.Y Or 

Max,mum Queues (veh) 
Shasta View Or 

1" 

I 
~ 
u, 

Westbound 

=='5? k=--------.., 
1'75: ~ 

EastbouM ~ M r""~ V;::.__=:J...__j 

~,.,lr1 i 
s z 

Shasta View Or 

Source John T Gard, ITE Journal, November 2001, 'Es11mat1ng Maximum Queue Lenglh at Uns.gnallzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr:~: ;:~:::: ~:~~;~~~,:o""v""',:~w~D-, _________ _ Scenario 83sellne p1us Pro1ect AM 
Stop Controlled Legs Nonh,South 

Volume lnpurs (vehlhr) 
Shasla View Dr 

asl20 66 

~1111~ 
Uncontrolled Legs Speed Limit 45 mph 
# Lam~s on Uncontrolled Legs: ~ es 

Westbound 

1ci) ~ 
1c::::) ¢::::::i 
1=u, f? 

Eastbound 

~ 

i 
~ 

Ma}(1mum Queues (veh) 

Westbound 
. 

~S? k I 

I~ 'D::=-
Eos•bound ~ ':r? 

~~LP1~1 =------==L_J 

! 
Shasta View Dr 

Source John T Gard, ITE Journal, November 2001, 'Es11ma11ng Maximum Queue Length al Unsignahzed 
In1ersect1ons·· 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr:~: ~:~::~ ~:~~;~:-tao~v"~,:-w~o-, ---------- Scenar10· Baseline PM 
Stop Controlled Legs. North/Sou1h 

Volume Inputs (vehlhr) 
Shasta Vi~ Or Uncontrolled Legs Speed Um1t 45 mph 

# Lanes on Uncontrolled Legs.~ 
70 28 46_ 

~11~ Westbound 

id) 
~ -

c::::) ¢::::::i 

=u- f? 
Eastbound 

Shasta View Dr 

Maximum Oueues (veh) 
Shasta Vfew Or 

Westbound 

~ S? k 
I ~ ~ 

;j! 

j 

-- 1 M _v 
~i3ltf1 i 

i 
z 

Shasta View Or 

Source John T Gard, ITE Journal, November 2001, MEst1mahng Maximum Queue Length at Uns19nal1Zed 
lntersec11onsM 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Scenario· Existing AM Thr~~: ~:~::~ "'-~,=c~~' ;c~c;~~.~c,A--,e,-_ ----- ---- Stop Controlled Legs· Nonh/South 

Volume Inputs (veh/hr) 
Goodwater Ave Uncontrolled Legs Speed L1m1l 45 mph 

1s I a I 5-1 
# Lanes on Uncontrolled Legs ~ 

~lill~ Westbound 

Ii 

I 
fl. 

,cf) ~ 
c:::) ¢=:i 
-~ .(r 

Eastbound 

I 
z 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

Westbound 

-

==:15:? ~ 
I I 17> ~ -

Easlbavnd I M 
~07[?1 i 

~ 
z 

Ii 

I 
0: 

#NUM1 

Goodwater Ave 

Source, John T Gard, lTE Journal, November 2001. "Estimating Maximum Queue Length at Unsignahzed 
1n1ersect10ns" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thro5u:: ~:::::: -,~c'~~~chc'a"a:~~c,A-,e----------
Scenano ElCISl lnq PM 
Stop Con1rolled Legs. North/South 

Volume Inputs (vehhlr) 
Goodwater Ave 

To" 

Uncontmlled Legs Speed Urrnt 45 mph 
# Lanes on Unconirolled Legs ~ 

Westbound 

1cf) ~ 
c:::) ¢=:i 

~ I? 
Eastbound 

Goodwater Ave 

Maximum Oueues (veh) 
Goodwater Ave 

i 
<I) 

Westbound 

-

==:15:? ~=------l 

I ,'7_5: 'ts=-
E,s1ba,nd I M ~ ~-=---=:J.._____j 

~,olr1 § 
- !i#NUM! i 

z 
GOOdwater Ave 

Source. John T Gard, /TE Journal, November 2001. "Eshmating Ma1omum Queue Length at Unslgnalized 
ln1ersect1ons" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thros~: ~:~:::. cc;,_~':=;c':~~~.~'cA-ve~--------- Scenario Basehne AM 
Slop Controlled l egs: North/South 

Volume Inputs (veMlr) 

1ci) 
c::=> 
7)-

Easlbound 

Maximum Queues (veh) 

-g 

~ 
i 
u, 

Goodwater Ave Unconirolled Legs Speed Limit 45 mph 
# Lanes on Uncontrolled Legs ~ 

15 0 54 

til~ Wes1bound 

~ 
¢=:J 
.(? 

-g 

i 
~ 

GoOOwater Ave 

Goodwater Ave 

Wes1bound 

~:::u> k 
1 7:i: 'u::= 

e.,_, 1 M '{f" 

'ii 

i 
" 

¢drnr1 J 
~ #NUM! 
z 

Goodwater Ave 

Source John T Gard, ITE Journal. November 2001, "'Estlmaling Maximum Queue Length a l Unsignahzed 
1ntersect1ons" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~~: ~~~==~-;~;=~~"';c';.,c,-~ccce~c-,A"'ve,,.------------- Scenano. Baseline PM 
Slop Controlled legs North/South 

Volume Inputs (vehlhr) 
Goodwater Ave 

13 I o I 10 

i21ill~ 
Uncontrolled Legs Speed L1m1t 45 mph 
# Lanes on Uncontrolled l egs ~ s 

Westbound 

'ii 

I 
" 

1ci) 
c::=> 

~ 
¢=:J 

7)- .(? 
Eastbound 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

Westbound 

~:::u> k 
I ' ,7:i: 'u::=____, 

... - 1 M .if 

'ii 

I 
" 

¢drnr11 
~ #NUMt 
z 

Goodwater Ave 

Source: John T Gard, ITE Journal, November 2001 , "EstIma1ing Maximum Queue length at Uns1gnahzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thro~~:::~::: ~~~aa~c.,..ho~~~.~~A-,_---------- Scenano Future AM 
Stop Controlled Legs. Nonh/Sou1h 

Volume lnpurs (vehlhr) 

Id} 
c:::::> 
~ 

Eastbound 

Maximum Queues (vel'I) 

C=:::JI :( 
,~~ 

Eas1bound 

Goodwater Ave 

23 I o I s, 

~lill~ 
Unconllolled Legs Speed Limit 45 mph 
# Lanes on Uncontrolled Legs ~s 

Westbound 

~ 
¢=:::J 

Ii 

~ 
fl. 

I? 

Goodwater Ave 

Goodwater Ave 

Westbound 

~ 
Ii 

i a: 

~Ee1 
Goodwater Ave 

Source John T Gard, ITE Journal. November 2001, "Est,maling Ma)(1mum Queue Length at Uns,gnalized 
Intersections" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Th•~~:~:~::: .;;~,'-:OW."'';cho'c~~,~c,A.,..ve,---------- Scenar10· Future PM 
Stop Con11olled Legs North/South 

Volume Inputs (vehhlr) 
Goodwa1er Ave Uncontrolled Legs Speed L1mI1. 45 mph 

22 I o I 10 

l~lill~ 
# Lanes on Unconlrolled Legs. ~ 

WestbOUncl 

Ii 

i a: 

1c£! ~ 
c:=> ¢=:::J 

~ fr 
Eastbound 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

Westbound 

~SY k 
I' '7:;: ~ ,_ ) M "◊ 

~,olrfl I 
#NU M! I 

Goodwater Ave 

Source John T Gard, ITE Journal, November 2001, "Estimating Maximum Queue length at Uns1gnahzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thros~: ~:~==~ .;;~;"•:~'.:',c;~~.~c,A,--ve,---------- Scenario- Ex1st1ng plus Project AM 
Stop Controlled Legs. North/South 

Vorume lnpurs (vehlhr) 
Goodwater Ave 

1s I o I 54 

~lill~ 
Uncontrolled Legs Speed llm1t 45 mph 
# Lanes on Uncontrolled legs. ~ 

Westbound 

Ii 

i 
"' 

,rd:) 

•c:::=> 
17). 

Eastbound 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

Westbound 

==Si:? k 
I ,'7:5 ~-

E,stbound ~ M r-"/?.=....____=:J_ I 

~rnrl l - € 
~ 

Goodwater Ave 

Source JOhn T Gard, ITE Journal, November 2001, "Esllmating Maximum Queue Length at Unsignahzed 

Jmersectloos" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Th10s~: ~:~==~"~"'~"""''"'ho"'~"".~'"'A~v.--- ------- Scenario. Existing plus Pro;eet PM 
Stop ConlrOlled Legs North/South 

Volume Inputs (vehlhr) Goodv.-a1er Ave Uncontrolled Legs Speed Um1t 45 mph 
# lanes on Uncon1ro!led Legs ~ 

13 0 10 

~il~ Westbound 

rd:) \b 
c=> ¢=:J 
7). {? 

Eastbound 

Goodwater Ave 

Maximum Queues (veh) Goodwater Ave 

Westbound 

C=::JI 

I~ 
~ 
~ 

Eastbound 

~ur'I 
Goodwa1er Ave 

Source· John T Gard , ITE Journal, November 2001, "Estrnatmg Maximum Queue Length at Unsignahzed 
Intersections~ 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~: ;:~::: ~~~•~~c-':.,~~~.~~A-v•---------- Scenario. Baseline plus Project AM 
Stop Controlled Legs. Nonh/South 

Volume Inputs (vehlhr) 
Goodwater Ave 

-~ I._ o I s4 

~~!ill~ 
Uncontrolled Legs Speed LJm1t· 45 mph 
# Lanes on Uncontrolled Legs.~ 

Westbound 

i'i' 

~ 
I:. 

1cf) ~ 
ii::::=) ¢:::::i 

17).. .(? 

i'i' 

i 
0: 

Eastbound 

Goodwater Ave 

Maximum Queues (veil) 
Good\'V'alef Ave 

W@Slbound 

-

~ ~ 
I ,7:5: 'zs:'. 

Eastboond ~ ~ :uieer1~1 ~L_J 

i 
Goodwater Ave 

Source John T Gard, ITE Journal. November 2001, "Est1mat1ng Maximum Queue Length at Uns19nallzed 
Intersections" 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Slreet ~R~•n~ch_o~R~d~---------
Side Slreet Goodwater Ave 

Scenario· Baseline plus Pro1ect PM 
Stop Cont1olled Legs, Nonh!South 

Volume Inputs (vehlhr) 
Goodwater Ave Uncontrolled Legs Speed Limit. 45 mph 

13 I a I ,a 
# Lanes on Uncontrolled Legs· ~s 

l~lill~ Westbound 

i'i' 

i 
0: 

1cf) ~ 
c::) ¢:::::i 

7).. .(? 
Eastbound 

GOOdwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

i'i' 
0 

1 
~ 
"' 

Westbound 

~5:;? ~ 
I , 7): '%, ·-- 1M "-> 

i 
"' 

~fo7r?1) 
E 
z 

Goodwater Ave 

i'i' 

1 
0: 

i'i' 

i 
"' 

Source John T Gard, ITE Journal, November 2001, 'Estimating Maximum Queue lenglh at Uns19nalIzed 
Intersections" 



Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Through Street Rancno Rd 
Side Street. ~G-ood~w-,,-e,~A-,e----------

Scenano Fu1ure p1us Pro1ect AM 
Stop Controlled Legs North/South 

Vofume Inputs (vt1hlhr) 
Goodwater Ave 

23 o I s1 

~lill~ 
Uncontrolled Legs Speed Limit: 45 mph 
# Lanes on Uncontrolled Legs: ~ 

Westbound 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

j 
! 

Westbound 

-

,l! 

i • 0: 
=='S? k 

I ' ,'7_): '%:o 
Easibo,nd ~ M ~ V--'-----_[__ 

~to1(?l I 
t z 

Goodwater Ave 

Source John T Gard, ITE Journal, November 2001, "Es11mat1ng Maximum Queue Length at Unsignahzed 
lntersect1onsM 

Maximum Queue Length 
Two-Way Stop-Controlled Intersections 

Thr~~: ~!~:::: ~~"'·~:,,,"""0~~~.~'-,A-,e----------
Scenario: Future plus Project PM 
Stop Controlled Legs: North/South 

Volume Inputs (vefllhr) 
Goodwater Ave Uncon1rolled Legs Spee<S L1m1t 45 mph 

22 I o I 1s 
# Lanes on Uncontrolled Legs ~ 

!~il~ Westboulld 

cf)" ~ 
c:=:> ¢:::::J 

7> .(? 
Eastbound 

~ 

j 
~ 

Goodwater Ave 

Maximum Queues (veh) 
Goodwater Ave 

WestbouJld 

-

==S? ~ 
I , '7c): ~~ 

- 1 M ,<.> 

~ tolr1i 
I 

Goodwater Ave 

Source. John T Gard, JTE JotJrnal. November 2001, 'Eslimaung Maximum OtJeue Length ar Unsignahzed 
Intersections" 
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Intersection Level of Service Calculations 

Transportation Impact Study for the Silverstone 5 Residential Subdivision 
October 2023 





Generated with Im~ 
Vers10n 2022 {SP 0-8 

l11tcrseclion Level 01 Service Repo rt 
Intersection 1: Churn C reek Rd & Rnncho Rd 

ConttOI Type 

Analysis Method 

Analysis Period 

Two-way stop Delay (sec I vent 

HCM 6th Edition Level Of Se,v,ce 

15 m inutes 

lntNS~lion Setup 

Name 

AppIoach 

Lane Conf1gurat100 

Turni ng Movement 

Lane \Nidlh 1ft] 

No ol Lanes in Entry Pocket 

Enif)' Pocket l englh [!ti 

No of LanE!S m Exit PockeI 

Ex1I Pocket Len91h [Ii] 

Speed [ mph) 

Grade(%] 

Crosswalk 

Volumes 

Name 

Base Volume Input [veh/h} 

Base Volume AdJustment Factor 

Heavy Vehicles Percen1age [*,C,J 

Gr0w1hFactor 

in.Process VOiume [vehlhJ 

S1Ie.GeneraIed Tnps [11ehlh} 

011ened Tnps [vehlhJ 

PaSS·by Tops [11ehlh] 

Eiosting Site Adjustment VOiume (vehlh) 

OtMr VOiume (vehJhJ 

Totaj Hourly Volume (veh/hJ 

Peak Hour Facto, 

Other Adjustment Factor 

Tolal 15-Minute VOiume [veh/hj 

Tolal Analysts Volume fveh/h] 

Pedestnan Volume {pedlhj 

S1llle1slone 5 ResldenUal Subd1v1s1on 

1 • Existing A M 

VOiume 10 Capacity (vie) 

Churn Creek Rd Churn c,eek Rd 

Northbound Eastbound 

T Ir 
l eft Righi Th<, Right 

1200 1200 11 00 11 00 

0 0 1 0 

t7000 

0 0 0 0 

40 00 ,ooo 
000 0 00 

No No 

Churn Creek Rd Churn Creek Rd 

137 37 2'9 117 

1 0000 1 0000 1 0000 1 0000 

200 200 2 00 2 00 

1 0000 1 0000 1 0000 1 0000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

13i 37 249 117 

08500 08500 08500 08500 

1 0000 1 0000 1 0000 I 0000 

,o 11 73 3' 

161 " 293 138 

i /512023 

2'7 

0 117 

Rancho Rd 

WcslbOund 

i 
Left Thru 

1200 1200 

0 0 

0 0 

,ooo 
000 

No 

Rancho Rd 

,s 355 

1 0000 1 0000 

2 00 2 00 

l 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

45 355 

08500 08500 

10000 1 0000 

13 104 

53 418 

Generated w ith Im~ 
Version 2022 (SP 0•8) 

lnterse<:Uon Settings 

Pt1or1ty Scheme 

Flared Lane 

S1orage Area (11eh) 

Two•Slage Gap Acceptance 

Number of Storage Spaces in Median 

Mo11ement A ppro.:ic h, & Intersection Results 

WC, Movemen1 VIC Ratio 

d_M, Delay fOl' Movement (Slveh] 

Movement LOS 

95Ih-Percent1le Queue Lengih [veh/lnl 

95th-Percenble Quelle Length lhllnJ 

d_A, Approach Delay [s/vehJ 

Approach LOS 

d_J, tn1ersect1on Delay [s/veh] 

Intersection LOS 

S~verstone 5 R eslden11al Subd1vis1on 

1 - Existing AM 

1t5/2023 

Free Free Stop 

No 

0'1 0 12 059 

827 24 71 21{15 

A A A A C C 

000 000 080 000 5 79 5 79 

000 000 19 88 000 14./1 79 144 79 

0 00 5 63 22 17 

A A C 

11 62 

C 



Generated w ith D IE 
Version 2022 {SP 0-8' 

Intersection Level Of Service Report 

Intersection 2: S h.ista View Or & R:mcho Rd 

Control Type 

A nalysis Me thod 

Analysis Period 

Two-way s1op Delay 1sec I veh) 

HCM 6 th Edition Level Of Service 
15 minutes 

Intersection Setup 

Name 

App1oach 

Lane Conhgurat1on 

Turning Movemen1 

l ane \/Vidlh [llj 

No ol lanes in Entry Pocket 

Entry Pocket Lengtn [ft] 

No of Lanes In E:0111 Pocket 

Exit Pocket Length jft) 

Speed [mphl 

Grade [•l•J 

Crosswalk 

Volumes 

Name 

Base Volume Input (veh/h] 

Base VOiume AdJustmen1 FactOI 

Heavy Vehicles Percentage \0/4} 

Growlh Fac101 

in.Process Volume tvehlhl 

S1te•Geneia1ed Trips [veh/h} 

Diverted fops [vehfh] 

Pass-by Trips (veh/hl 

E~1s11ng Sne Adjustment Volume (veh/11] 

Olher Volume [vehfh} 

To1a1 Hourly Volume [veh/11] 

Peak Hour Factor 

Other AdJustment Fac1or 

Total 1S.Mmu1e VOiume (veh/h] 

To1al Analys.is Volume [vetvh] 

Pedestuan Volume [ped'hl 

S1Ivers1one 5 Re-sldential SubdrvIs 10n 

1 • Ex1stmg AM 

Shasta View Dr 

Northbound 

, .. 
Leh Tn, u Right 

,, 00 ,, 00 1100 

1 0 

20000 

0 0 

35 00 

000 

v .. 

Shasta V1P1N Or 

25 14 15 

1 0000 1 0000 10000 

2 00 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

25 14 15 

08600 08600 0 B600 

I 0000 1 0000 1 0000 

7 4 4 

29 16 17 , 

Volum e 10 Capacity (vie) 

Shasta VIe:w 0 1 Rancho Rd 

Southbound Eastbound , .. , .. 
Left Thru Right Left Thru Right 

11 00 1200 1200 1200 11 00 11 00 

1 0 I 0 

28000 330 00 

0 0 0 0 

35 00 '500 

000 000 

Ve< Yes 

Shasta View Dr Rancho Rd 

63 20 85 46 216 18 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 200 2 00 

10000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 D 0 0 0 

0 0 D 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

63 20 85 46 216 18 

08600 0 8600 08600 0 8600 08600 08600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

18 6 25 13 63 5 

73 23 99 53 251 2 1 

0 0 

184 
C 

0 098 

1/512023 

Rancho Rd 

Westbound 

,Ir 
left Thtu Rrght 

11 00 1200 11 00 

1 1 

211500 2'1500 

0 0 

<500 

000 

Ye< 

RanchO Rd 

14 170 30 

1 0000 10000 I 0000 

200 200 200 

1 0000 10000 10000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

14 170 30 

08600 0B600 08600 

1 0000 1 0000 1 0000 

4 ,, g 

16 198 35 

1 

Generat ed w ith D IE 
Version 2022 /SP 0-8} 

lntcrseclion Settings 

Pnooty Scheme 

Flared Lane 

S101age Area (veh] 

Two•Slage Gap Acceptance 

Number of Sto1age Spaces tn Median 

Movement. Approoch. & Intersection Results 

VIC, Movement VIC Ratio 

d_M, Oclay for Movement ls/vehj 

Movement LOS 

95th-Percenule Queue Length (veMn] 

95lh-Percent1le Queue Length [ft/In) 

d_A, Approach Delay (5/Vehl 

App,oach LOS 

d_l, Intersection Delay Js/Veh] 

Intersection LOS 

Silverstone 5 Residenhal Subd1vrS1on 

1 - Ex1s11ng A M 

1/5/2023 

Stop Stop F1ee F1ee 

Yes Yes 

1 1 

No No 

0 10 004 002 020 0 06 0 ,2 0 04 001 

18 45 1'178 986 17 25 14 73 973 7 81 7 83 

C B A C B A A A A A A A 

032 D 13 013 073 0 40 o,o 0 ,2 000 000 004 000 000 

805 3 33 3 33 18 29 9 94 9 94 310 000 000 0 94 000 000 

15 15 13 14 1 27 050 

C B A A 

486 

C 



Genera1ed with D EE 
Vers10n 2022 (SP 0-8} 

Intersection Level Of Serv ice Report 

lnter seclion J: Goodwater Ave & Rancho Rd 

Control Type 
Analysis Me thod 

Analyses Penod 

Two-way stop Delay (sec I veh) 

HCM 6th Edition Level o r Service 
15 minutes 

Intersection Setup 

Name 

App,oach 

Lane Configu1atK>f\ 

T t1m1ng Movement 

lane Wdlh /fl] 

No of lanl'!S ,n Entry Pocket 

Em,y Pocket Length [ft) 

No or Lanes in E,111 Pock@! 

Elilt Poci!.el Leng th (ftj 

Speed(mphJ 

G1adej%J 

Crosswalk 

Volumes 

Name 

Base Volume Input [11eWhl 

Basa Volume Adjus tment FactOI 

Heavy Vehicles Pe,centage t•t.J 
Gro'Nlh Facto1 

!n•Process Volume lvel'\lh] 

Site-Generated T11ps jveh/h) 

Diverted Tnps lveh/h] 

PaSS•by Tr,ps (veM\J 

Ex1st1ng Site Adjus tment Volume (veh/h] 

Othe1 Volume (veh/hJ 

Total Houri~ Volume (veh/hj 

Peak Hour Fae1or 

O ther AdJUSlment Factor 

To1a1 1S.M1nu1e Volume [veh/hJ 

Total Analysis Volume [veh/hj 

Pe-des111an Volume [ped-'h) 

s,1verstone 5 Res1den11al SubdMsion 

1 • Existing A M 

Volume to Capacity (vie) 

Goodwat er AYe RanchO Rd 

Southbound Eastt:>oun<I 

T 
,, 

Lett Right Leh Thru 

1200 1200 1200 1200 

0 0 1 0 

130 00 

a 0 0 0 

2500 4500 

000 000 

Yes Yes 

Goodwa1e1 AY@ Rancho Rd 

54 15 5 270 

1 0000 1 0000 1 0000 I 0000 

2 00 200 200 2 00 

I 0000 10000 1 0000 1 0000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

" 15 5 270 

0 8600 08600 08600 08600 

I 0000 1 0000 1.0000 1 0000 

16 ' 1 7B 

63 17 6 314 

0 0 

, , 0 

B 
0 097 

1/5/2023 

Rancho Rd 

Wes1bound 

Ir 
Thru Right 

1200 1200 

0 , 
23000 

0 0 

45 00 

000 

Yes 

Rancho Rd 

174 1B 

1 0000 1 0000 

2 00 200 

1 0000 ,0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

174 1B 

08600 08600 

10000 1 0000 

51 5 

202 21 

0 

Gene rated wrth D EE 
V~Q!L~D22 Uie_~; 

tnlcrscction Scllings -
Pwx,ty Scheme 

Flared Lane 

Sto,age Area (veh] 

Two.Stage Gap Accep1ance 

Number o f St orage Spaces in Median 

MovemcnL ApprOilch. & Inte rsection Results 

VIC, Movement VIC Rauo 

d_M, Delay for Movement ls/vehJ 

Movement LOS 

951h-Percent1le Queue Length [veMnJ 

95th•Pe,cent~e Queue Length [Mn] 

d_A, Approach Delay [s/venJ 

Approach LOS 

d_l, l nt@rsectlon Delay (slveh) 

Intersection LOS 

Silversto ne 5 Residential Subd1vrs1o n 

1 • Ex,stmg AM 

1/5/2023 

Stop Free Free 

Yes 

I 

Yes 

2 

0 ,o 002 0 00 

11 04 en 769 

B A A A A A 

0 32 0 32 0 01 000 000 000 

B 07 B07 0 34 000 000 000 

1077 0" 000 

B A A 

146 

B 



Generated with a .mm 
Version 2022 (SP 0-8) 

Intersection Level Of Service Report 
Intersection 1: Churn Creek Rd & R.:mcho Rd 

Conuor Type 

Analys,s Method 
Analysis Penocl 

Two-way stop 
HCM 6th Edition 

15 minutes 

lnlcrscction Setup 

Name 

Approach 

Lane Configuration 

Tu1nmg Movement 

Lane \Mdlh [l tl 

No o! Lan~ in En1ry Pocket 

Entry Pocket Length (It] 

No Of Lan~ In EJCII Pocket 

fa1t Pocket Length (flJ 

Speed [mph) 

Grade [•/4J 

Crosswalk 

Volumes 

Name 

Base VOiume Input (veh/h] 

Base Volume AdJUStment Factor 

Heavy Vehicles Percentage(%] 

Growth Factor 

In-Process Volume [vehlh] 

Site-Generated Trips {vehlhl 

Divert~ Trips (veh/h] 

Pass-by Trips [veh/hl 

Existing Site AdJuStment VOiume [veh/h) 

Other Volume [veh/h) 

Tolal Hourly Volume [vehlhJ 

Peak Hour Facto, 

Other AdJustment Factor 

Total 15-Mmule Volume [veh/h] 

Total Anatysrs Volume [veh/tl] 

Pedestrian Volume [pedlh] 

Silve,stone 5 Resldenllal Subdivision 

2- Existing PM 

Chum Creek Rd 

Northbound 

T 
Left Right 

12 00 1200 

0 0 

0 0 

4000 

0 00 

No 

Churn c,eek Rd 

m 5' 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

132 5' 

09400 09400 

1 0000 1 0000 

35 14 

140 57 

Delay (sec I veh) 

Level or Service 

Volume 10 Capacity (vie) 

Chum c,eek Rd 

Eastbound 

Ir 
Thru Right 

11 00 11 00 

1 0 

17000 

0 0 

4000 

000 

No 

Chum C reek Rd 

'" 
,., 

1 0000 I 0000 

2 00 200 

I 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

341 194 

09400 09400 

1 0000 1 0000 

91 49 

363 196 

209 
C 

0090 

115/2023 

Rancho Rd 

Westbound 

... 
l eft Thru 

12 00 1200 

0 0 

0 0 

4000 

000 

No 

Rancho Rd 

" m 
I 0000 10000 

200 200 

1 0000 I 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

" 322 

09400 09400 

1 0000 I 0000 

9 06 

'5 '" 

Generated w!lh a .mm 
Version 2022 (SP 0 8) 

lnlersection Settings 

Pnomy Scheme 

J:lared Lane 

S10,age Area (veh] 

Two-Stage Gap Acceptance 

Number of Storage Spaces 1n Median 

Movement. Approoch, & lntt!rscction Resu lts 

VIC, Movement VIC Ratte 

d_M, Delay for Movement fs/vch) 

Movement LOS 

951h-Percen11le Queue length (veMn] 

95th-Percenute Queue length [lt/lnJ 

d_A. Approach ~ay (s/vehj 

Approach LOS 

d_l, lnte1sec\Jon Delay fslveh] 

Intersection LOS 

S~verstone 5 Resden11al Subdivrsion 

2 - Existing PM 

1/5/2023 

Free Free Stop 

No 

026 009 047 

'44 20 92 1666 

A A A A C C 

000 000 1 03 0 00 353 353 

000 000 2582 000 "22 8822 

000 540 17 05 

A A C 

8 l9 

C 



Generated with lmmiE 
Vers,on 2022 (SP 0-8) 

Intersection Level Of Service Report 
lnl!!rs~tion 2: Shasta View Or & Rancho Rd 

Comrol Type 
Analysis Metnod 
Analysis Pe11od 

Two-way stop Delay (sec/ veh) 

HCM 61h Ed1\1on Level O f Service 
15 minutes Votume 10 Capacity (vie) 

lnlerscction Setup 

Name 

Approach 

Lane Conf1gurat1on 

Turn1ng Movement 

Lane Width (11) 

No of Lanes m Entry Pockel 

Entry Pocket Length [ftj 

No of Lanes in E101 Poc~et 

E>ut Pocket length !ft] 

Speed [mph] 

Grade ["/•] 

Crosswalk 

Volumes 

Name 

Base Volume Input [~eh/h] 

Base Volume AdJustment Factor 

Heavy Vehicles Percemage (%] 

G1ow1h Factor 

In-Process Volume (veh/h] 

S1te-Geni!1ated Trips jveh/h] 

Diverted T rips (vehlh] 

Pass-by Tnps [vehlhJ 

Eiosllng Site Adjustment Volume [veh/hj 

Othe1 Volurne [veh/h) 

Total Hourly Volume [vehlh) 

Peak Hour Factor 

Other AdJustmeru Factor 

Total 15-Mmute Volume (veh/h] 

Total Analysis Volume [veh/h] 

Peaestnan Volume [pedlh] 

S1tverstone 5 Res1dent1al Subd1111s1on 

2 - Existing P M 

Shasta VlfNI Dr 

Northbound 

,t-
Leh ThlU Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

3500 

000 

Yes 

Shasta View Dr 

26 13 8 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

26 13 8 

08700 08700 08700 

1 0000 1 0000 1 0000 

7 ' 2 

30 15 9 

0 

Shasla View Dr Rancho Rd 

Southbound Eastbound ., .. ., .. 
Leh Th,u Righi Leit Thru Righi 

11 00 1200 1200 1200 11 00 1100 

1 0 1 0 

28000 33000 

0 0 0 0 

lSOO '5 00 

000 000 

Yes Yes 

Shasta View Dr Rancho Rd 

,o 28 70 96 197 2' 

1 0000 1 0000 1 0000 1 0000 1.0000 1 0000 

200 2.00 200 200 2 00 200 

1 0000 1 0000 1.0000 1 0000 1,0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

,o 28 70 96 197 2' 

08700 08700 08700 08700 0 8700 0 8700 

1 0000 1 0000 1 0000 1 0000 10000 1 0000 

11 8 20 28 57 7 

<6 32 BO 110 226 28 

0 0 

241 

C 
0 137 

1/5'2023 

Rancho Rd 

Westbound 

,Ir 
Lelt Th1u Right 

1100 1200 11 00 

1 1 

245 00 24500 

0 0 

3000 

0 00 

Yes 

Ranct10Rd 

2 1 213 46 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

2 1 213 <6 

08700 08700 08700 

1 0000 1 0000 1 0000 

6 61 13 

2, 245 53 

0 

Generated wnh lmmiE 
Version 2022 [SP 0-8! 

Intersection Sellings 

Priority Scherne 

Flared Lane 

S101age Area [veh} 

Two-Stage Gap Acceptance 

Numbet of S1orage Spaces in Median 

Movement, Approach, & Intersection Results 

VIC. Movement VIC Ratio 

d_M, Delay for Movement [s/veh] 

Movemenl LOS 

951h-Percent1le Queue Length [veh/1n) 

95th-Percentde Queue Leng1h [Mn] 

d_A, Approach Delay (slveh} 

Approach LOS 

d_l, Intersection Delay [s/veh] 

ln!ersecbon LOS 

S1l11ers1one 5 Residential Subd111is1on 

2. Ex1st1ng PM 

115/2023 

Stop Stop F,ee Free 

Yes Yes 

1 1 

No No 

0 14 005 001 0 16 0 11 0 10 009 002 

24 11 18 17 995 2039 17 SO 995 812 780 

C C A C C A A A A A A A 

047 0 17 017 058 0 36 036 029 000 000 006 0 00 000 

11 72 419 419 1-4 48 9 00 900 ; 14 000 000 1'0 000 000 

20 10 14 52 245 0 58 

C e A A 

'97 

C 



Generated with lml1Jiim 
version 2022 (SP 0-8) 

Intersection Level Of Service Report 

Intersection 3: Goodwat er Ave & R.:i ncrio Rd 

Conirol Type 

Analysis M et nod 

Analysis Penod 

Two-way slop Delay (sec I veh) 

HCM Glh Ed1l1on Level Of Service 
15 minu tes Volume lo Capacity (vie) 

Intersection Scrup 

Name 

Approach 

lane Configurauon 

Turning W.Ovement 

Lane Width (It) 

No ol Lanes In Entry Pockel 

Entry Pocket Length [ft) 

No o f lanes in Exit Pocket 

Exit Pockel Length fftJ 

Speed lmphJ 

Graoe [%] 

c,osswalk 

Vo lumes 

Name 

Base Volume Input lveh/h) 

Base Volume Adjus tment Factor 

Heavy Vehicles Percentage [•.r.J 
Growth Factor 

In-Process Volume fvehlh] 

Site-Generated Tups Jveh/h] 

Oiveneo Tnps [vel'\lh] 

Pass-by Trips [veh/hj 

E1Ctslmg Sile Adjus tmen1 Volume fveh/hJ 

Other Volume fveh/hj 

Total Hourly Volume [vehhl} 

Peak Hour Facto, 

Other Ad1ustment Facto, 

Total 15-Mlnute Volume [vehlh) 

Tot al Analysis Volume ["eh/h ] 

Pedestnan Volume [pedlh] 

S1lvefs1ooe 5 Residential S1.1bchv1s1on 

2. E,ost1ng P M 

Goodwa1er Ave 

Southbound 

T 
Leh R,gnt 

1200 1200 

0 0 

0 0 

2500 

000 

Yes 

Gooawater Ave 

10 13 

1 0000 1 0000 

2 00 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

10 1J 

0 9600 09600 

1 0000 1 0000 

3 3 

10 14 

o 

Rancho Rd 

Eas1bound 

,I 
l efl Th<, 

1200 12 00 

1 0 

130.00 

0 0 

4500 

000 

Yes 

Rancho Rd 

13 197 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

o 0 

0 0 

0 o 
1J 197 

09600 09600 

1 0000 1 0000 

3 51 

14 205 

2 

104 

B 
0015 

1/512023 

Raneho Rd 

Wesu,ound 

Ir 
Th,, Right 

1200 1200 

0 1 

23000 

0 0 

45 00 

000 

Yes 

Rancho Rd 

244 35 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

244 35 

09600 09600 

10000 10000 

64 9 

254 36 

2 

Generated with lm,Blm 
Version~ {SP 0-8) 

Intersection Settings -
Prionly Scheme 

Flared Lane 

Storage Area [veh] 

Two-Stage Gap Acceptance 

Number of S1orage Sr,3ces ln Median 

Movement. Approach, & Intersection Resul ts 

VIC, Movement VIC Ra110 

d_M, Delay for Movement [s/veh] 

Movemenl LOS 

95lh-Percentlle Queue Length lveMnJ 

951h-Percent1Ie Queue Length [ft/In] 

d_A, App1oach Delay fslvehj 

Approach LOS 

d_l, l nlersectIon Delay fs/veh] 

Incersec1Ion LOS 

Silverstone 5 Resldent1al SLibd1vis1on 

2 - Ex1stmg PM 

11512023 

Stop Free F1ee 

Yes 

1 

Yes 

2 

001 002 001 

10 t13 966 786 

B A A A A A 

005 005 003 000 000 000 

137 1.37 083 000 000 000 

998 050 000 

A A A 

066 

B 



Genera1ed with IIIJl1Bm:J 
Ve1s10n 2022 (SP 0 -8 

lntc-rsccUon Leve-I or Sc-rvlcc Rc-porl 

lntersec1ion 1: Churn Creek Rd & Rancho Rd 

ContrOI Type 

Analysis M ethod 

Analysis Penod 

Two-way stop 

HCM 6th Ed111on 

15 m in utes 

lnlcrscction Sclup 

Name 

App,oach 

Lane Conf1gu1at1on 

Turnmg Movement 

Lime Wdth Jltj 

No of Lanes 1n Entry Pocket 

Emry Pocket Leng th jftJ 

No ol Lanes m E:ut Pocket 

Exit Pocket Length [ti] 

Speed (mph] 

Grade 1%] 

Crosswalk 

Volumes 

Name 

Base Volume Input [vehlhJ 

Base Volume Adjustment Facto, 

Heavy Vehicles Perceniage {¾ J 

Growth Faclor 

ln-P,ocess Votume [vehlhJ 

S1te-Gene,aled T11ps [veh/h) 

Diverted Trips [veh/h] 

Pass-by Trips (vehlh) 

Ex1Sllng Site Adp.rstment Volume [veh/hJ 

Olhef Volume [veh/h] 

Total Hourly Volume (Yetilh] 

Peak: Hour Factor 

Other AdJus!ment Factor 

Tolal 15-Mmute Volume (vehlh] 

Total Analysis Volume [vehlh] 

Pedestrian Volume [ped/hl 

S ilverstone 5 Res1deni1al Subd1v1s10n 

3 • Baseline AM 

Churn Creek Rd 

Northbounct 

T 
LeO Right 

1200 1200 

0 0 

0 0 

4000 

000 

No 

Churn C1eek Rd 

137 37 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

137 37 

08500 08500 

1 0000 1 0000 

40 11 

161 " 

Delay tsec / veh) 

Level O f Service 

Volume to Capacity (vie) 

Churn C1eek Rd 

Eastboond 

Ir 
Thru Right 

11 00 11 00 

1 0 

17000 

0 0 

4000 

000 

No 

Churn Creek Rd 

266 117 

1.0000 1 0000 

2 00 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

286 ,,; 

0 8500 08500 

1 0000 1 0000 

78 34 

313 138 

282 
0 

0 120 

11512023 

Rancho Rd 

Westbound 

; 
Lelt Thru 

1200 1200 

0 0 

0 0 

40 00 

000 

No 

Rancho Rd 

45 388 

1 0000 1 0000 

200 2 00 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

,s 388 

08500 08500 

1 0000 1 0000 

13 11' 

53 456 

Genera ted w11h IIIJl1Bm:J 
Version 2022 (SP 0-8' 

lntersecllon Settings 

Priority Scneme 

Flared Lane 

Storage Area [vehJ 

Two-Stage Gap Acceptance 

Number of St01age Spaces m Median 

Movement, Approach, & Intersection Results 

VIC, Movement VIC Raoo 

d_M, Delay 101 MO'lement [s/vehl 

Movement LOS 

95th,Percentile Queue Length (veMn] 

95t h-Pe1cen111e Queue Length (Mn) 

d_A. Approach Delay [Slveh] 

Approach LOS 

d_l, l ntersecbon Delay (s/veh] 

Intersection LOS 

Silverstone 5 Res~enhal Sutd1viSion 

3 - Baseline AM 

115/2023 

Free Free Stop 

No 

022 012 064 

8 33 2817 25 10 

A A A A 0 D 

000 000 086 000 706 706 

000 000 21 62 000 176 48 176<18 

000 5 78 25 42 

A A D 

1335 

D 



Gene1a1ed with D l?miilm 
Vers10n 2022 (SP a.a 

Intersection Level Of Service Report 

Intersection 2: Shasta View Or & Rancho Rd 

ConHol Type 
Ana lysis Method 

Analys15 Pe riod 

Two-way stop Delay \sec I veh) 
HCM 6th Ed1t1on Level Of Service 

15 minutes 

Inte rsection Setup 

Nam, 

Approach 

Lane Configurauon 

Turning Movement 

Lane Wdth [fl] 

No of Lanes in Entry Pocket 

Enuy Pocket Length [ft) 

No of Lanes in E1ot Pocket 

E,ot Pockel Length (hi 

Speed [mph] 

Grade [% ! 

Crosswalk 

Volumes 

N.ime 

Base Volume Input [¥ehlh) 

Base Volume Adjustment Facto, 

Heavy Vehicles Percentage t•/4] 

Growth Factor 

ln-P1ocess Volume [¥ehr'h) 

S1te-Gene,ate,d Trips [vehll'I) 

Dverlcd Tnps [veh/h] 

Pass•by Trips Jveh/h] 

E,:1s tmg Sne Ad1us1ment Volume [veh/hJ 

Olher Volume fvehlh] 

Toi.ti Hou,ty VOiume [veh/hJ 

Peak Hou, Factor 

Other Ad1ustmen1 Factor 

To,al 15-Minule Volume [veh/h] 

Total Analysis Vol ume [veh/h] 

Pedest11an Volume [pedlhl 

S ilverst one 5 ResldentJal Subd1vis10n 

3 - Base line A M 

Shast a View Dr 

Norlhbound 

, .. 
Left Thru Right 

1100 11 00 11 00 

1 0 

20000 

0 0 

3500 

000 

Vos 

Shas1a V,ew Dr 

25 14 15 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

25 14 15 

0 8600 08600 08560 

1 0000 10000 10000 

7 ' ' 
29 16 18 

1 

Volume lo Capacity {vie) 

Shas,a View D1 Rancho Rd 

Southbound Eastbound 

,t- , .. 
Lon Thru Right Lon T hlU Right 

11 00 1200 1200 1200 ,, 00 ,, 00 

1 0 1 0 

280 00 33000 

0 0 0 0 

35 00 ,soo 
000 000 

Vos Yes 

Shas1a View Or Rancho Rd 

65 20 BS 46 23' 18 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

2 00 200 2 00 200 200 200 

1 0000 1 0000 I 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

65 20 85 46 23' 18 

00000 00000 00000 08600 00000 08600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

19 6 25 13 68 5 

76 23 99 53 272 ,, 
0 0 

20 2 
C 

0 109 

1/512023 

Rancho Rd 

Westbound 

,Ir 
Lell Thru Right 

11 00 1200 ,, 00 

1 1 

245 00 24500 

0 0 

,soo 
000 

Vos 

Rancho Rd 
,. 20A 33 

1 0000 1 0000 1 0000 

200 200 2 00 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

14 20A 33 

0 8600 0 8600 00000 

1 0000 10000 1 0000 

4 59 10 

16 237 38 

1 

Generated with D l?miilm 
Version 2022 (SP 0·8) 

Intersection Settings 

PrlOflty Sche~ 

Flared Lane 

S101oge Area (vehJ 

Two-Stage Gap Acceplance 

Number of Slo,age Spaces m Median 

Movement, Approach. & Intersection Results 

WC, M ovement VIC Rauo 

d_M, Delay ro, M011ement {slvehJ 

Movement LOS 

951h-Percentile Queue Length [veMn) 

95tn.Pe1cen11le Queue Lenglh [ft/In] 

d_A, Approach Delay [s/11ehJ 

Approach LOS 

d_l, lntersecuon Delay (slveh] 

lntersection LOS 

Silverstone 5 Residentral Subd1v1S1on 

3 - Baseline AM 

1/512023 

Stop Stop Free F,oo 

Vo, Vo, 

0 0 

No No 

0 11 005 002 023 006 0 12 OOA 001 

20 15 1599 103' 1905 16 33 1076 791 7 88 

C C 8 C C B A A A A A A 

038 023 023 0.87 069 069 013 0 00 000 OOA 000 000 

905 564 564 2 1 70 17 15 17 ,s 322 0 00 000 096 000 000 

1629 14 59 121 043 

C 8 A A 

4 97 

C 



Generat ed wilh a mm 
v~,_S:t_o_n 2022 t s_e.M 

Intersection Level Of Serv ice Report 

Intersection J: Goodwater Ave & Roincho Rd 

Contro l Type 

Anal ysis Method 
Analysis Period 

Two-way stop Delay (sec I Yeh) 

HCM 6 th Ed11ton LeYel 0 1 Service 

1 5 minutes Volume 10 Capacity (YIC) 

1nrers1?<:tlon Setup 

Name 

Approach 

Lane Configuration 

Tum ng Movement 

Lane \'Vidth Ill} 

No ot Lanes m Entry Pocket 

Eni:ry Pocket Length {ft) 

No of Lanes m Eiut Pocket 

Exit Pocket Length [ft) 

Speed(mph] 

G1ade(•1ii] 

Crosswalk 

Volumes 

Name 

Base Volume Input [veh/h] 

Base VOiume A(l!us1men1 Factor 

Heavy Vehlcles Pe1centage ["Iii} 

Growth Fac1or 

In-Process VOiume [vehlhl 

S1te-Geneiated Trips [veh/hJ 

Diverted Trips (vehlh] 

Pass-by Trips (vel\lhJ 

E~1strn9 Site Adjustment VOlumo (veh/h] 

Other Volume (vetv'h) 

T oIa1 Hourly Volume (vehfh] 

Peak Hour Feccor 

Other Ad1us1ment Factor 

Total 15-Minute VOiume (veh/h] 

To1aI Analysis Volume [vch/h] 

Pedestnan VOiume [pedi'hl 

S ilverstone 5 Resldent1at Subd1vis1on 

3 - Baseline AM 

Goodwater Ave Rancho Rd 

SoutnbOund Eas1bouno 

T 
,, 

Leh Righi Leh Th1u 

1200 1200 1200 1200 

0 0 1 0 

13000 

0 0 0 0 

25 00 '500 

000 0 00 

Ye, Yes 

Gocxtw31er Ave Rancho Rd 

5' 15 5 290 

1 0000 1 0000 1 0000 1 0000 

200 200 200 200 

1 0000 1 0000 1 0000 1 0000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

5' 15 5 290 

08800 0 8600 0.8600 08600 

1 0000 1 0000 1 0000 1 0000 

16 4 1 84 

63 17 6 337 

0 0 

113 
a 

0 ,02 

1/5/2023 

Rancho Rd 

Weslbound 

Ir 
Thru Right 

1200 1200 

0 1 

230 00 

0 0 

4500 

000 

Ye, 

Rancho Rd 

2 11 1B 

1 0000 10000 

200 '00 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

211 18 

08600 06600 

1 0000 1 0000 

61 5 

245 21 

0 

Genera1ed with a mm 
Version 2022 jSP 0-8) 

I ntersection Settings 

Pno11ty Scheme 

Flared Lane 

Storage Area [vehJ 

Two-Stage Gap Acceptance 

Numt>er of S10rage Spaces In Median 

Movement, Approach , & Intersection Results 

VIC, Movement VIC Ratio 

d_M, Delay !or Movement (slveh] 

Movemen1 LOS 

951h-Percent1le Queue Length {veMnJ 

95th-Percentde Queue Length {It/In] 

d_A, Appro-1ch Delay {s.lveh) 

Appro-1ch LOS 

d_l, ln1ersectron Delay [s/vehj 

ln1ersec11on LOS 

S1lve1stone 5 Residenltal Subdr,11s1on 

3 - Baseline AM 

1/5/2023 

Stop Free Free 

Ye, 

1 

Yes 

2 

010 002 000 

11 34 1005 779 

B B A A A A 

034 034 001 000 000 0 00 

847 8 di 035 000 000 000 

11 07 0" 000 

8 A A 

1 35 

B 



Generated with lml!'lEJE 
Version 2022 j__S_P 0§ 

Intersection Level Of Service Report 

Intersec t ion 1: Churn Creek Rd & Rancho Rd 

Control Type 
Analysis Method 

Analysis Period 

Two-w ay stop Delay (sec/ veh) 

HCM 6th Ed1t1on Level O f Service 
15 mmules VOiume lo Capacity (vie )· 

Intersection Setup 

Name 

Approach 

l ane Configura!lon 

Turning Movemen1 

Lane Wid1h [tt] 

No ol Lanes In Entry Pocket 

Entiy Pocket l ength [ft ] 

No ol Lanes In Eiut Pocket 

Exit Pocket l ength [ft] 

Speed [mph) 

Grade {¾J 

Crosswalk 

Volum!'$ 

Name 

Base Volume Input (veh/h] 

Base Volume Ad)us\menl Factor 

Heavy Veh1Cles Pefcen1age [% ] 

G1owth Factor 

In-Process Volume (veh/hJ 

Site-Generated Trips l veM1J 

Dverted Tnps fveh/h] 

Pass-by Trips (vehlh) 

Ex1st1ng Site Adjustment VOiume {veM1] 

0 01e1 VOiume (veh/h) 

Total Hour(y Volume (veh/hJ 

Peak Hour Factor 

Omer AdJustment Factor 

ToIa1 15-Mim.rte VOi ume [vehlhJ 

Total Analysis Volume [veh/hJ 

Pedes111an VOiume [ped-'hl 

Silverstone 5 Residential Subd1v1s1on 

4 • Baseline P M 

Chum c,eek Rd Churn Creek Rd 

Northbound Eastbound 

T Ir 
Leh Righi Ttvu Righi 

1200 12 00 11 00 11 00 

0 0 1 0 

170 00 

0 0 0 0 

, ooo ,o oo 
000 000 

No No 

Churn Creek Rd Churn Creek Rd 

132 54 354 184 

1 0000 1 0000 1 0000 1 0000 

2 00 2 00 200 200 

1 0000 1 0000 1 0000 1 0000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

132 54 354 18' 

0 9'00 0.9400 09400 09400 

I 0000 1 0000 1 0000 1 0000 

35 14 94 ,. 
140 57 377 196 

217 
C 

0 091 

_!_/_5120?_~ 

Rancho Rd 

Westbound 

"f 
l eft Thru 

1200 1200 

0 0 

0 0 

,ooo 
000 

NO 

Rancho Rd 

33 337 

1 0000 1 0000 

200 200 

10000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

33 337 

09400 09400 

I 0000 1 0000 

9 90 

35 359 

Generated with lml:mm 
Version 2022 (SP 0-8) 

lntcrsccltoo Settings 

PrionTy Scheme 

Flared Lane 

Storage A,ea [veh) 

Two-Stage Gap Acceptance 

Number o! Storage Spaces in Median 

Movement. Approach, & Intersection Result s 

VIC, Movement VIC Ratio 

d_M, Delriy for MOYemem [s/veh) 

Movemenl LOS 

95th-Pe1cen11te Queue l eng1h [veM nJ 

gs1h-Percen!ile Queue length (It/In] 

d_A, Approach Delay [s/veh) 

Approach LOS 

d_l, lnIersect1on Delay [s/Vehj 

I nte1sect1on LOS 

Silverstone 5 Reslden11a! SubdIv1S1on 

4 - Baseline PM 

1/512023 

Free Free Stop 

No 

0 27 0 09 050 

8 49 21 74 17 31 

A A A A C C 

000 000 1 09 000 3"' 3 84 

000 000 27 17 000 9598 95 98 

000 558 17 70 

A A C 

8" 
C 



Generated with & Elm 
Vers10n 2022 (SP 0 -8) 

tnterscctlon Level Of Service Report 

tntcrsection 2: Sh.Isla View Or & R•mcho Rd 

Control T ype 

Analysis Method 

Analvsis Period 

Two-way stop De lay (sec I veh) 

HCM 6Ih Edition Level or Service 

15 minutes Volume 10 Capacity (vie) 

Intersection Setup 

Name 

Approach 

Lane Conliguration 

Turn1ng Movement 

Lane \Nidth (ft] 

No al Lanes m Entry Pocket 

Emry Pocket l ength [ftl 

No al Lanes m E)(!I Pockel 

fa1t Pocket Length (ft] 

Speed [mph] 

Grade 1•1.J 
Crosswalk 

Volunies 

Nania 

Base Volume Input (vehlh] 

Base Volume AdJUS1ment Facto, 

Heavy Veht<:tes Percentage ('/41 

Growth Factor 

In-Process Volume [vehJh) 

S1te-Genera1ed Trips (veh/h] 

Diverted Trips !veh/hj 

Pass-by T11ps [vehlh] 

Ex1s11ng Site AdJustmen! Volume [veh/h] 

Other Volume [veh/h) 

To1al Hourly Volume [veh/h] 

Peak Hour Factor 

OU1er AdJUSlment Factor 

Total 15-Mmute Volume [vehlh) 

Total Analysis Volume t11ehlh) 

Pedestrian Vol ume (pedlh] 

Silverst one 5 Resld enha l Subclr.11s10n 

4 - Baseline P M 

Shasta View Or 

Northbound 

,t-
Lett Th,u Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

3500 

0 00 

. y., 

Shasta View Or 

26 13 8 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

26 13 8 

08700 08700 08700 

1 0000 1 0000 1 0000 

7 4 2 

30 15 9 

0 

Shasta View Dr Rancho Rd 

Southbound Eastbound 

,t- ,t-
Lett Th1u Right Lett Thru Right 

11 00 1200 12 00 1200 11 00 1100 

1 0 1 0 

28000 33000 

0 0 0 0 

3500 "00 
000 000 

Yes Yes 

Shasta Vrew Dr Rancho Rd 

41 28 70 96 210 2' 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 200 2 00 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

41 28 70 96 210 24 

0 8700 0 8700 0 8700 08700 0 8700 08700 

1 0000 l 0000 1 0000 1 0000 1 0000 1 0000 

12 8 20 28 GO 7 

47 32 80 110 241 28 

0 0 

24 6 
C 

0 141 

1/5/'2023 

Rancho Rd 

Weslbound 

,Ir 
left Th1u Right 

11 00 1200 11 00 

1 1 

245 OD 24500 

0 0 

4500 

000 

y., 

RaflCho Rd 

13 228 48 

1 0000 I 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

13 228 48 

08700 08700 0 8700 

1.0000 1 0000 10000 

4 66 14 

15 262 55 

0 

Generated w IIh & Elm 
Version 2022 (SP 0-8) 

Intersection Settings 

P,i onty Scheme 

Fla1ed Lane 

SI01age Area [veh] 

Two-Stage GapAccepcance 

Number ot Storage Spaces m Median 

Movement, Approach, & Intersection Results 

VIC, Mo11emenc VIC Ratio 

d_M, Delay for Movement (s/veh] 

Movement LOS 

95th-Percentlie Queue Leng1h [vehllnj 

951h-Percenllle Queue Length [Mn] 

d_A, Approach Delay [s/veh) 

Approach LOS 

d I, Intersection Delay [slveh) 

tntersec11on LOS 

Silverstone 5 Residential Sutx:11vis1on 

4 - Baseline PM 

115/2023 

Stop S1op '"' Free 

Yes Ye, 

0 0 

No No 

0 14 0.05 001 017 0 11 010 009 001 

24 63 1862 10 28 20BO 1907 , , 46 818 7 81 

C C B C C B A A A A A A 

048 021 021 061 0 79 079 0 29 000 000 004 000 000 

12 03 522 522 1517 1986 19 86 7 27 000 000 0 88 000 000 

20 57 1575 237 0 35 

C C A A 

501 

C 



Generaled with lilJ.IJ:EiiE 
ve1s10n 2022 (SP o.a 

Intersection Level Of Service Report 
Intersection 3: Goodwater Av e & Rancho Rd 

Control Type 

Analysis Method 
Analysis Period 

Two-way stop Delay (sec I veh) 
HCM 6th Edition Level or Service 

15 minutes 

lnlcrsoctlon Setup 

Name 

Approach 

Lane Configurat100 

T utrwng Movement 

Lane Wdlh \ft] 

No of Lanes 1n Entiy Pocket 

E n1ry Pocket Length [It] 

No of Lann m Ell1t Pocket 

Exit Pocket Length {ft) 

Speed [mph] 

Gradel%) 

Crosswalk 

Volumes 

Name 

Base Volume Input [veh/h) 

Base Volume AdJustment Fac1or 

Heavy Vehicles Percentage 1•1.J 
Growth Factor 

ln-P1ocess Vol ume [vehlhl 

S1te-Generat!Hl Trips (vehltt] 

D verted Tnps [veh/h] 

Pass-by Trips !veh/h] 

Existing Sue Adjustment Volume Jveh/h] 

Qt.her Volume [veh/h] 

Toiat Hourly Volume {veh/h] 

Peak Hour Fac101 

Olhe, AdJUS(ment Facto, 

Total 15-Minute Volume [ve hlhl 

Total Analysis Volume [vet\lh) 

Pedestrian VOiume [pedl'hj 

Silverstone 5 Resldent1at Subdrv1s1on 

4 ~ Baseline PM 

Volume to Capacity (vie) 

Goodwater Ave Raneho Rd 

Southbound Eastbound 

T 
,, 

Le ft Righi Lefl Thru 

12_00 12 00 1200 1200 

0 0 1 0 

130 00 

0 0 0 0 

2500 4500 

000 000 

Yes Y•s 

Gooctwa1er Ave Rancho Rd 

10 13 13 2 11 

1 0000 1 0000 1 0000 1 0000 

2 00 200 200 2 DO 

1 0000 1 0000 1 0000 1 0000 

0 0 0 0 

0 0 D 0 

0 0 0 0 

0 0 0 0 

0 0 D 0 

0 0 0 D 

10 13 13 ,,, 
0 9600 09600 0.9600 09600 

1 0000 1 0000 1.0000 10000 

3 3 3 55 

10 " " 220 

0 2 

106 

B 
0015 

1/5/2023 

Rancho Rd 

Westbound 

Ir 
Thru Right 

1200 12.00 

0 1 

23000 

0 0 

,s 00 

000 

v., 

Rancho Rd 

261 35 

1 0000 1 0000 

2 00 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

261 35 

09600 09600 

1 0000 10000 

66 9 

'72 36 

2 

Generated wrth lilJ.IJ:EiiE 
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Intersection Settings 

Pn01"1ty Scheme 

Flared Lane 

Storage Area (veh] 

Two•Stage Gap Acceptance 

Number of St orage Spaces m Median 

Movcml'nt, A pprO.Jch, & Intersection Results 

VIC, M011emenr VIC Ra~o 

d_M, Delay for Movement [sJvehJ 

M ovement LOS 

951h ,Percen11le Queue Length [veMn) 

95th-Percentile Queue Length [MnJ 

d_A, Approach Delay [sJveh] 

Approach LOS 

d_l, Intersection Delay (siveh! 

lntersectJOn LOS 

Silverstone 5 Residential Subd1vrs1on 

4 • Baseline P M 

1/5/2023 

Slop F1ee Free 

v .. 
1 

v .. 
2 

002 0 02 0 01 

1057 •n 7 91 

B A A A A A 

006 006 0 03 000 000 DOD 

1'0 1'0 0 85 0 00 000 000 

10 10 047 000 

B A A 

062 

B 
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lntc-rscct ion Level Of Service Report 

lntersc-ction 1: Churn C reek Rd & Rancho Rd 

Control T ype 

Analysis Me thod 

Analysis Period 

Roundabou t Dela y (sec/ veh) 

HCM 61h Ed1t1on Level or Service 

15 m1nu les 

lnlerscctlon Se1up 

Nome 

Approach 

Lane Configuration 

Turning Movement 

Lane Width !ft) 

No of Lanes m Entry Pocket 

Entry Pocket Length (ftl 

No of Lane-s m fall Pocket 

Elnt Pocket Lenglh !ti] 

Speed(mphJ 

GracJe [•/4] 

Crosswalk 

Volumes 

Name 

Bau Volume Input (vehJhJ 

Base Volume Ad1us1ment Facto, 

Heavy Vehicles Perceniage (%] 

Growth Factor 

In-Process Volume (vehlh] 

Sr1e-Gene1ated Trips lveh/hJ 

Diverted Trips {ver\/h} 

Pass-by Tnps [veh/hJ 

Exis ting Site AdJUStmenl Volume [veM'IJ 

Other Volume [veh/h) 

Total Hourly Volume [veh/hJ 

Peak Hour Factor 

Other Ad1ustmen1 Factor 

Total 15-Minute Volume (11eh/hJ 

Total Analysis Volum e [11eh/h] 

Ped.estnan Volume [pedlh] 

Silvers tone 5 Residential Subd1111slon 

5. F uture A M 

Churn Creek Rd 

Northbound 

+ 
Leh Thru Right 

1200 1200 1200 

0 0 

0 0 

4000 

0 00 

No 

Churn Creek Rd 

153 15 so 
1 0000 1 0000 10000 

200 200 200 

1 0000 1 0000 10000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

153 15 so 
1 0000 1 0000 1 0000 

1 0000 1 0000 1.0000 

38 4 13 

153 15 so 

Victor Ave C hurn Creek Rd 

Southbound Eastbound 

+ + 
Leh Thiu Right Leo Thru Righi 

1200 1200 1200 1200 11 00 11 OD 

0 0 0 0 

0 0 0 0 

,000 ,o 00 

000 000 

Yes No 

Victor Ave Churn C1eek Rd 

34 11 258 135 286 117 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 2 00 2 00 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

" 11 258 135 286 117 

1 0000 1 0000 1.0000 1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 1 0000 10000 1 0000 

9 3 65 " 72 29 ,,. 11 258 135 286 117 

0 

93 
A 

11512023 

Rancho Rd 

Westbound 

+ 
Lelt Thru Right 

12 00 1200 1200 

0 0 

0 0 

,ooo 
0 00 

No 

Rancho Rd 

so ,so 45 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1.0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

so 450 45 

1 0000 1.0000 1 0000 

1.0000 1 0000 1 0000 

13 113 11 

so 450 45 

Generated w11h lmEE 
Version 2022 (SP 0-8 ) 

Intersection Settings 

Number ot Confl1ctmg C11culatmg Lanes 

C11culatmg Flo\v Rate (11ehfl1) 

Ex11mg Flow Rate {veh/h] 

Demand Flow Rate lveh/h] 

Adjusted Demand Flow Rate [11eM,J 

Lanes 

Overwrite Calculated Ct1t1ca1 Headway 

User-Defined Cnt1cal Headway (sJ 

Overwrne Calculated Follow-Up Time 

User-Defined FOiiow-Up Time Isl 

A (mtercept) 

B (coefflc1en1) 

HV AdJustment Fac{or 

Enuy Flow Rate lveh/hl 

Capacity of Eniry and Bypass Lanes lveh/h] 

Pedestrian Impedance 

Capae1ty per Entry Lane (veh/h] 

X, volume I capacity 

Movement, Appr01)Ch, & Intersection R~sults 

Lane LOS 

95th-Percentile Queue Length (11eh] 

95th-Percenble Queue Length [ ft] 

Approach Delay [stveh] 

Approach LOS 

lntetsecuon Delay (s/vehJ 

Intersection LOS 

Silverstone 5 Residential Subd1111s1on 

S • Future A M 

~12023 

1 1 1 1 

46< 666 07 309 

182 199 878 377 

153 I 15 I so 3' 1 111258 13s I 286 I 111 so 1 a50 1 as 

153 I 15 I so 34 I 11 I 25B 13s I 200 I 111 50 [ 450 1 45 

No No No No 

No No No No 

138000 138000 138000 138000 

000102 000102 0 00102 0 00102 

098 0 98 0 98 0 9B 

223 310 5'9 556 

860 700 1251 1007 

1 00 1 00 1 00 1 00 

8'3 686 1226 988 

026 044 044 0 55 

A B A B 

1 03 227 229 348 

25 83 56 67 57 16 86 9B 

705 11 55 7" 1081 

A B A B 

9 30 

A 



Generated Vlllh a .mm 
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lnlersect ion l evel 0 1 Service Repo rt 
ln lcrsectlon 2: Shasl a View Or & Rancho Rd 

Control Type 
Analys is M ethOO 

Analysis Peuoo 

S1g na11zed Oe!ay (sec I ven) 

HCM 61h Ed~1on Level or Serv1Ce 

15 m inutes VOiume to Capacill' (vie) 

lnterseclion Setup 

Nam e 

App1ooch 

Lane Configuration 

Turning Movemenf 

Li'lne \Mdlh [ltl 

No of Lanes In En1ry Pocket 

E ntry Pocket Length (ft] 

No of Lanes in E,ot Pocket 

Exit Pocket Length [ft] 

Speed(mph] 

G1ade('"/11] 

Curb P, esent 

c ,osswalk 

S11ve,s1one 5 Res1dent1ar Subd1v1ston 

5 • Futu ,e A M 

Sha<;;ta V iew Dr 

No rthbound 

,t-
Leh Thru Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

3500 

000 

No 

Yes 

Shasta V iew Dr Rancho Rd 

Southbound Eastbound 

,t- ,r ,,. Thru Right Left Ttuu 

11 00 1200 1200 1200 11 00 

1 0 1 

28000 330 00 

0 0 0 

3500 4500 

000 000 

No No 

Yes Yes 

Right 

11 00 

0 

0 

22 8 
C 

0 363 

11512023 

Rancho Rd 

Westbound 

,Ir 
Lefl Thru Rtghl 

n 00 120 0 11 00 

1 1 

2.11500 :MS 00 

0 0 

4500 

000 

No 

Y,s 

Generaled Wtth a .mm 
Version 2022 (SP 0-8) 

Volum<:s 

Name Shas1a View Of 

Base Volume Input [11ehlh) 150 

8a'5e Volume AdJU'5tment Fae1or 1 0000 

Heavy vehicles Percentage 1•1•J 200 

G1owth Factor 1 0000 

In.Process Volume (11el'l/h] 0 

S1te-Genera1ed Tnps {11ehfh) 0 

Dlven ed Trips [veti/hJ 0 

Pass•by Trips [veti/h] 0 

E1ostrng Sue AdJustment Volume {veh/h) 0 

Other Volume (veh/hj 0 

Right Turn on Red Volume [veh/h] 

Total Hourly VOiume (veh/h] 150 

Peak Hour Factor 1 0000 

Other AdJUSlment FaCIOI' 1 0000 

Tot al 15-Mmute Volume fveh/hl 38 

Total Analysis Volume [veh/h] 150 

P1esence of On•St1ee1 Pa,k1ng No 

On-S1reet Parkrng Maneuver Rate [/hi 

Local Bus Sto~ng Race [/hi 

v_do, Outoound Pedes1nan Volume c,ossIng ma,or st, e 

v_dI, lnoound Pedestnan Volume crossing ma1or stree ( 

v_co. Outboulld Pedcstn on VOiume CfOS$.!ng mrnor <;;tr e 

v_cI, Inbound Pedest,ian VOiume crossmg minor stree I 

v_ab, Corner Pedestnan Volume (ped/h] 

81cyde VOiume [bicydes/hl 

Silversto ne 5 ResldenI1al Sutx;rv!sion 

5. Fulure AM 

90 65 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

90 65 

1 0000 1 0000 

1 0000 1 0000 

23 16 

90 65 

No 

0 

0 

I 

1 

0 

0 

0 

1/5/2023 

Shasta View Or Rancho Rd Ra ncho Rd 

70 ,o 116 55 265 ss 15 238 33 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 '00 200 200 200 200 

1 0000 1 0000 1 0000 1 0000 1 0000 1.0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 0 0 0 

0 0 0 D 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 

70 40 116 55 265 5S 15 238 33 

1 0000 10000 1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

1 0000 10000 1.0000 1.0000 1 0000 1 0000 1 0000 1 0000 1 0000 

18 10 29 14 66 14 ' 60 8 

70 ,o 116 55 265 55 15 238 33 

No No No No No No 

0 0 0 

0 0 1 

0 0 0 

0 0 0 

0 1 0 

0 0 0 

0 0 0 



Gen era1ed with D ll!ilE 
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Intersection Settings 

Located ,n CBD 

Signal Comd,na\100 Groop 

Cyde Length [s] 

Coordmanon Type 

Actuatl()(I Type 

Olfset (sJ 

Otlset Reference 

Perm1ss1Ye Mode 

Los1 tJme [s) 

P h,1sing & Timing 

Conu ol Type 

Signal Group 

Au111!1ary S.gnal Groups 

Lead I Lag 

Minimum Green [sJ 

Maximum Green [s] 

Amber Is] 

AJI red [st 

Split {s] 

Vehrde Extension [sJ 

Walk [sJ 

Pedesrnan Clearance {s] 

Delayed Vehicle Green (sl 

Rest In Walk 

11, Stan-Up LOS! Time [SJ 

12, Clearance Lost Time (a) 

MImmum Recall 

Ma,amum Recall 

PedesI11an Recall 

Detector Loca11on [ltl 

DeteclO! Length (ftj 

I, Upstteam F11te11ng Fac101 

Exc lusive Pl!dcstrian Ph.1sc 

Pedeslnan Slgnal G1oup 

Pedestrian Walk [s] 

Pcdestnan Clearance (s] 

S ilvers tone 5 Resrdent1a! Subchv1s10n 

5 • Future AM 

Pmtect Permis Perm,s P rotect 

3 B 7 

Lead l ead 

5 10 5 

30 30 30 

3 0 30 30 

1 0 1 0 1 0 

23 22 20 

30 30 30 

5 

13 

00 00 00 

No 

20 20 20 

20 20 20 

No No No 

' 
No No No 

No No No 

1 00 1 00 1 00 1 00 

_1~®~ 

No 

70 

Time of Day Pattern ISOiated 

Fully c1ctuated 

Sm~eB1md 

000 

Perm1s Perm1s P rotect Pe1m1s Pe1m1s ProteCI Permis Perm1s 

4 5 2 1 6 

Lead Lead 

10 5 10 5 10 

30 30 30 30 30 

30 30 3.0 30 30 

1 0 1 0 1 0 1 0 1 0 

19 9 19 9 19 

30 3 0 30 30 30 

5 5 5 

10 ,o 10 

00 00 00 00 00 

No No No 

20 20 20 2 0 20 

20 20 2 0 20 20 

No No No No No 

No No No No No 

No No No No No 

1 00 1 00 1 00 100 1 00 1 00 1 00 1 00 

Generated Wllh D ll!ilE 
VerSI@ 2022 (SP 0-8 1 

L.1nc Group Calcul.1tions 

Lane Group 

C. Cyele Lengtn !s] 
L. Total Lost Time per Cyde [sJ 

I1_p, Permitted Stan-Up Lost Time (s] 

12. Clearance Losl T,me [s) 

g_1. Effectwe Green Time [s] 

g IC, Green I Cycle 

(v Is) I VO!urne / Satu ration Flow Rate 

s, saturation ftow rate {Yeh/h) 

c, Capacity [Yehlh] 

d 1, Uniform Delay [s) 

k, delay caltbratlon 

I, Upstream Filtering Facto, 

d'2, Incremental Delay [sJ 

d3, tnitIal Queue Del ay Is) 

Rp, platoon ratio 

PF, piogression factor 

Lane Group Resu lts 

X. Yolume / capac11y 

d, Delay for Lane Group [sNehJ 

Lane Group LOS 

C11t1cal Lane G1oup 

50th-Pe1cent1le Queue Length [veMn] 

50th-Percentlle Queue Length (ft/In) 

95th-Percentile Queue Length (veMn] 

95Ih-Percen11Ie Queue Length (ti/In] 

S1lve1stone 5 Resrdentra1 Subd1vrs1on 

5 • Future AM 

l C l 

70 70 70 

400 4 00 '00 

200 2 00 200 

8 13 4 

011 0" 005 

008 0 09 004 

1781 1739 1781 

196 333 9B 

3039 2520 3265 

011 0 11 0 11 

1 00 1 00 1 00 

616 1 01 923 

000 000 000 

1 00 1 00 1 00 

1 00 1 00 1 00 

077 046 071 

3655 2620 41 BB 

0 C 0 
1 

267 2 25 137 

66 72 5613 34 19 

480 4 04 2 46 

120 10 101 04 61 53 

11512023 

C l C l C R 

70 70 70 70 70 70 

4 00 4 00 4 00 4 00 4 00 400 

2 00 2.00 2 00 200 200 2 00 

10 3 36 1 34 34 

0 1' 005 051 002 0 48 048 

009 003 0 1B 001 0 13 002 

1853 1781 1815 1781 1870 1589 

226 B7 917 36 B91 758 

2B90 32 79 1043 34 02 11 03 983 

0 11 011 0 50 0 11 050 050 

1 00 1 00 1 00 1 00 1 00 1 00 

372 7.35 1 05 772 073 011 

000 000 000 0 00 000 000 

1 00 1 00 1 00 1 00 1 00 1 00 

1 00 1 00 1 00 1 00 1 00 1 00 

069 063 035 O,Q 027 004 

3261 40 15 11 48 41 75 1176 9 93 

C 0 B D B A 

260 1 03 261 0 31 1 9B 0 24 

64 88 25 70 6523 779 49 48 612 

4 67 185 470 O SB 356 0 44 

116 79 46 26 11742 14 02 8907 11 02 
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Movement. Approach, & lnlcrscc:tlon Results 

d_M, Delay for Movement [sNenJ 

Movemem LOS 

d_A, ApPfoach Delay jsfllehJ 

App(oach LOS 

o_l, lme1sec11on Delay ls/llehJ 

ln1ersect1on LOS 

Intersection VIC 

Other Modes 

g_Walk,m1, Elfecove Walk Time tsJ 

M_corner, Corne r Circulation Area lh'lpedl 

M_CW, Crosswalk C11c1Mabon Area [!t'/ped) 

d_p, P!Klesluan Delay js) 

l_p,mt, Pedestrian LOS ScOl'e for lntersec:tion 

Crosswalk LOS 

s_b, Sat urauon Flow Rate of !he bicycle lane [blcydes/ 1J 

c_b, Capacity of the bicycle lane (bcyclesfl'I] 

d_b, Bicycle Delay (sJ 

l_b,ml, Bicycle LOS Score for Intersection 

Blcycle LOS 

Sequence 

Jess 12020 I 2020 

□ I C I C 

31 29 

C 

90 

000 

000 

2664 

2 086 

9 

2000 

513 

1937 

2 063 

B 

1/512023 

41 BB I 3261 I 3261 40 15 I 11 48 I 114a 4 1 75 I 11 76 I 9,93 

□ I C I C o I 9 I a D I 9 I A 

3548 1568 1312 

0 9 B 

2292 

C 

0363 

90 9 0 90 

000 ODO 000 

000 000 000 

2664 2664 2664 

2082 2356 2 371 

B 9 9 

2000 2000 2000 

426 "' '28 

21 67 21 67 21 67 

1 933 2 178 2032 

A B 9 

Rin~ 1 
R1n9 2 

Ri"ll_ 3 1:1 :11 1111 1 11 11 111 1 
■I -~~rc.J;~ __ l l: ' 191 I I::: .. ~ ., 

::: YJOWL5:; l ::~ 

S1lve1stone 5 Resldent1al Sul:x:liv1smn 

5 - Fu1ure AM 

1ii:rG, '°' 1rG, ih _J l ll 
§! KT~t ·,·~1 I :;? 

Genera1ed w11h lii!Jl!Lim 
Vets1pn 2_Q22 (SP 0-B! 

Intersection Level or Service Report 

lntNsectlon J: Goodwntcr Ave & Rnncho Rd 
ContrCM Type 

Analysis Me!hod 
Analysis Period 

T'HO-way stop Delay (sec/ veh) 

HCM 6th Edr11on Levet Of SeMce 

15 minutes Volume to Capacity (v/c) 

Intersection Setup 

Name 

Approach 

Lane Configur aoon 

Turmng M011ement 

Lane Vvldth [ft) 

No or Lanes 1n Entry Pocket 

Enlry Pocket Length [ft] 

No of Lanes m Exit Pocket 

B ot Pocket Length (ft) 

Speed(mphJ 

Grade l"/4I 
Crossw alk 

Volumes 

Name 

Base Volume Input {11eM1] 

Base VOiume AdJustment Facto, 

Heavy VehJCles Pe1cen1age ("l•I 
G10W1h Factor 

In-Process Volume [veh/h] 

S11e-Generatecl Trips [veh/h] 

Diverted T11ps (vehlh] 

Pass-by Trips tvehlhj 

ful1stmg Site AdJustment Volume [11ehJh} 

Other Volume [11eh/hJ 

Tolal Hourly Volume [11eh/hJ 

Peak Hour Factor 

Other Ad]ustmen1 Factor 

Total 15-Minule Volume [veh/h] 

Total Analysis Volume [11ehfh] 

Pecies111an Volume (ped/h] 

s •11erstone 5 Residential Subd1111s1on 

5 - Fu1ure AM 

Good.•Jate1 A11e 

Southbound 

T 
Len Righi 

12 00 1200 

0 0 

0 0 

2500 

000 

v .. 

Goodwater A11e 

61 23 

1 0000 1 0000 

2 00 2 00 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

61 23 

1 0000 1 0000 

I 0000 1 0000 

15 6 

61 23 

0 

Rancho Rd 

Eastbound 

,I 
Leh Thru 

,200 12 00 

1 0 

13000 

0 0 

<1500 

000 

Yes 

RanehoRd 

11 364 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

11 364 

10000 1 0000 

1 0000 1 0000 

3 91 

11 364 

0 

11 5 
9 

0 102 

1/5'2023 

Rancho Rd 

Westbound 

Ir 
Thru Right 

1200 1200 

0 1 

230 00 

0 0 

4500 

000 

v .. 

Rancho Rel 

245 " 1 0000 1 0000 

200 200 

1 0000 I 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

245 " 1 0000 1 0000 

1 0000 1 0000 

61 5 

245 " 0 
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Intersection Settings 

Pnoniy Scheme 

Flared Lane 

Storage Alea [veh! 

Two-Slage Gap Accep1ance 

Numt>e, of Stoiage Spaces 1n Median 

Movement, Approach, & lnlerseclion Results 

VIC, Movement VIC Ra110 

d_M. Delay for Movement [sNeh] 

Movement LOS 

95th-Percen11le Queue Length [veMnl 

951h-Percenble Queue Length (ftllnJ 

d_A. Apl)l'oach Delay (slveh) 

Approacll LOS 

d_l. Intersection Delay (sl\tehj 

lnt&rsect1on LOS 

Stfverstone 5 Res1dent1al Subd1v1s10n 

5 - Future A M 

Slop 

Yes 

1 

Yes 

2 

010 

11 52 

B 

034 

849 

1111 

B 

1/512023 

Free Free 

003 001 

1003 7 ;g 

B A A A A 

034 0 03 000 000 000 

8 49 0 64 000 000 000 

023 000 

A A 

141 

B 

Generated wt1h EIDEIE 
ve,s1on 2022 jSP 0-8) 

Intersection Level Of Serv ice Report 
ln1crs~tion 1: Churn Creek Rd & Rancho Rd 

Comrol Type 

Analysis Method 
Analysis PenOO 

Roundabout Delay (sec/ veh) 

HCM 6 th Ed111on Level Of Service 

15 minutes 

1n1ersec1ion Setup 

Name 

Apl)foach 

Lane Conftgurat1on 

Tummg Movement 

LarieWdth(trJ 

No of Laries 1n Entry Pockel 

Entry Pocket Length !ftJ 

No or Lanes in Exit Pocket 

Exit Pocket Length (ftJ 

Speed(mphJ 

Grade!'/•I 

c ,osswalk 

Volumes 

Name 

Ba<se Volume Input ['lehlh] 

Base Volume AdJuslment Factor 

Heavy Veh1des Percentage (Yo] 

Gro•Nth Factor 

In-Process Volume [veh/h] 

Site-Generated Trips [Yelvh] 

OIYerted Trips !Yehlh] 

Pass-by Trips (veh/h] 

Ex1s11ng Site AdJustment Volume (YehlhJ 

Other Volume (vehft1J 

Total Hourly Volume IYehlh] 

Peak Hour Factor 

Other AdJU<stment Factor 

Total 15-Minute Volume [veh/h] 

Total Analysis Volume [veh/hJ 

Pede1il11an Volume (pecl/h] 

Silverstone 5 Resldent1a1 Sutx11v151on 

6. Fu1ure PM 

Churn Creek Rd 

Northbound 

+ 
Lett Thw R1gnt 

1200 1200 ,200 

0 0 

0 0 

,ooo 
000 

No 

Churn Creek Rd 

1'6 27 s, 
1 0000 1 0000 1 0000 

2.00 200 200 

1 0000 1 0000 1.0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1'6 27 54 

1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 

37 7 1' 

1'6 27 s, 

V!C1or Ave Churn C1eek Rd 

Southbound Eastbound 

+ + 
Lett Th,u Right Left Th1u Right 

1200 12,00 1200 12 00 11 00 11 00 

0 0 0 0 

0 0 0 0 

3000 , ooo 
000 0 00 

Yes No 

Victor Ave Churn Creek Rd 

B3 22 222 213 '42 116 

1 0000 1 0000 1 0000 1 0000 10000 1 0000 

2 00 200 2 00 200 200 200 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

83 22 222 213 <42 116 

I 0000 1.0000 1 0000 10000 1 0000 1 0000 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 

21 6 56 53 111 29 

83 22 222 213 442 116 

0 

1/5/2023 

12 2 

Rancho Rd 

Westbound 

+ 
Leh Thru R19h1 

1200 1200 1200 

0 0 

0 0 

,ooo 
000 

No 

Rancho Rd 

50 417 78 

1 0000 1 0000 1 0000 

2 00 2 00 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

50 417 78 

1 0000 I 0000 I 0000 

1 0000 1 0000 1 0000 

13 10, 20 

50 417 78 
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Intersection Seuings 

Number of Conn1ctmg Cnculaung Lanes 

Circulating Flow Ra1e (vehlh] 

Ex1t1ng Flow Rate (veh/h] 

Dilmand Flow Rate [veh/h] 

AdJusted Demand Flow Rate (veh/h] 

Lanes 

Overwrite Calculated Cnt1cal Head.Nay 

User-Defined Cr1t1ca1 Heactway (s] 

Over,v111e Calculated Follow-Up Time 

Use1-Defmoel Fotlow-Up Time [s) 

A(mtercept) 

B (coefficient} 

HV Adjustment F.x:101 

Entry Flow Rate [veh/hJ 

Capacity of Entry alld Bypass Lanes [veh/h) 

Pedestrian Impedance 

Capacity pe1 En1ry Lane (vehlh] 

X, vOlume / capacity 

Movement, Approach, & lnlcrsection Results 

Lane LOS 

95th-Pe1cen11!e a~ue Length (veh] 

95th-Percent1le Queue Length [fl) 

App,oach Delay jstvehJ 

Approach LOS 

Intersection Oetay (SNehJ 

Intersection LOS 

Silverstone 5 Resident1a! Subd1V1SIOI\ 

6 . Futu re PM 

1 

753 

192 

1'6127 15' 

1'6127 1 5' 

No 

No 

1380 00 

000102 

0 98 

232 

6'1 

1 00 

628 

0 36 

B 

1 65 

41 13 

1075 

B 

,,s12023 

1 1 1 

625 158 394 

"' 801 591 

83\221222 213 I 442 I 116 so I 411 I 10 

83 \ 221222 2 13 I .14 2 I 11a so \ ,11 I 15 

No No No 

No No No 

1380 00 1360 00 1380 00 

0 00,02 0 00102 000102 

0 98 098 0 98 

33< 787 556 

no 1,;s 92' 

1 00 1 00 I 00 

715 1152 906 

0 46 067 0 60 

B B B 

241 545 415 

6022 136 35 103 83 

11 49 12 56 1281 

B B B 

12 23 

B 

Genera ted Wl\h a ~ 
Version 2022 (SP 0-8) 

lntcrsccl ion Level or Service Report 

Intersection 2: Sh.ist.i View Dr & R.incho Rd 

Control Type 

Analysis Method 

Analysis PeriOO 

Signalized Delay t sec, veh) 

HCM 6 th Ed1\lon Level Of Service 

15 minutes Volume 10 Capacity (vie) 

ln1crSC:ctlon Setup 

Name 

Approach 

Lane Conf1gura1ton 

Turning Movement 

Lane ~dth [fl] 

No of Lanes in Entiy Pocket 

Entry Pocket Length [fl! 

No of Lanes in Exn Pocket 

Ei,:1t Pockel Length 1111 

Speed [mph] 

Grade 1%) 

Curb Present 

Crosswalk 

S1lve,stone 5 Residential Subd1vis1on 

6 • Future PM 

Shasta View 0 1 

NorthbOUnd ., .. 
Lelt Thru Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

35 00 

000 

No 

Yes 

Shasta View 0, Rancho Rd 

SouthbOund Eastbound ., .. ., .. 
Left Thru Right Lert Thru 

11 00 1200 1200 1200 11 00 

1 0 1 

28000 330 00 

0 0 0 

35 00 as oo 
000 000 

No No 

Yes Yes 

Right 

11 00 

0 

0 

216 
C 

0 328 

1/512023 

Rancho Ra 

Westbound 

,Ir 
Left Thru Right 

11 00 1200 1100 

' 1 

24500 245 DO 

0 0 

3000 

000 

No 

Yes 



Generated 'Mth lilJEiltiJ 
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Volumes 

Name Shas1a V1J?W Or 

Base Volume Input lvehlhJ 80 

8.Jse Volume AdJus tmenl FaclOf 1 0000 

Heavy Vehicles Percentage [•,<,J 200 

Growth Facto• 1 0000 

In-Process Volume (veh/hJ 0 

Sne-Generated Trips [ven/hJ 0 

Dlve rteci Trips [vehlh] 0 

Pass-by Tnps [vehlhj 0 

E.,usung Sue Adiuslment Volume [velVhJ 0 

Olher Volume [veh/h] 0 

Righi Turn on Red VOiume [veh/hJ 

To1a1 Hourly Volume [veh/hj 80 

Peak Hour Factor 1 0000 

Olher AdJus1menl Facior 1 0000 

Total 15-Minul e Volume {vehlh] 20 

T01at Analysis Volume (ven/h) 80 

Presence of On-SIteet Parking No 

On-Slreet Parking Maneuver Rate [lhl 

Local Bus Stopp1ng Rate (/hl 

v_do, Ou1 bound Pedesman Volume c rossmg mai er stt e 

v_di, Inbound Pedestrtan Volume crossing mai er s1ree [ 

v_co, Outbound Pectestnan Volume c rossing mmo, stu e 

v a . Inbound Pedestrian Volume crossing mtnor s tree I 

v_ab, Corner Pedestrtan Volume [ pedlh] 

Bicycle Volume [blcydes/h) 

Silverstone 5 Residential Subdrvision 

6 - Fu1ure PM 

80 30 

1 0000 1 0000 

2 00 200 

10000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

80 JO 

1.0000 1 0000 

1 0000 1 0000 ,, 8 

80 JO 

No 

0 

0 

0 

a 
a 
0 

0 

Shasla View Or 

45 40 86 

1 0000 1 0000 10000 

200 2 00 200 

1 0000 1 0000 1 0000 

0 0 0 

0 0 0 

0 0 0 

0 0 a 
0 0 0 

0 0 0 

0 

45 40 86 

1 0000 1 0000 1 0000 

1 0000 1 0000 10000 

11 10 22 

45 40 86 

No No 

0 

0 

a 
0 

0 

0 

0 

1/5/2023 

Rancho Rd RanchO Rd 

111 210 115 40 262 55 

1 0000 1 0000 1 0000 1.0000 1 0000 10000 

200 200 200 200 2 00 200 

1 0000 1 0000 1 0000 1 0000 10000 10000 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

a 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 

111 210 115 40 262 55 

1 0000 1 0000 1.0000 1 0000 1 0000 10000 

1 0000 1 0000 1 0000 1 0000 1 0000 10000 

28 53 29 10 66 14 

111 210 115 40 262 55 

No No No No 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Generated with - ~ 

_'i.1m,Ion 2022 rSP 0-8) 

l nterseclion Settings 

Located in C BD 

Signal Coordination Group 

Cyde Length {s] 

Coordination Type 

Actuation Type 

Offset Is] 

Offset Reference 

Penru.s1ve Mode 

Lost \Jme {s] 

Phasing & Timing 

Control Type 

S1g,a1 Group 

Au)(lliary Signal Groups 

Lead / Lag 

MmImum Green [s] 

Maiomum Green [s/ 

Amber (s] 

All ,ed [s] 

Sphl {sl 

Vehlde Extensi on [s] 

Wa!k(s] 

Pedestria n Clearance [s] 

Del ayed Veh1de G,een (s ] 

Rest !n Walk 

11, Start-Up Lost Time [s] 

12, Clearance Lost Time [s] 

MImmum Recall 

MaJ11mum Recall 

Pedeslnan Recall 

Oe1ectOJ Location (fl) 

Oe1ecI01 Length {fl] 

I, Upstream Filtering Factor 

Exc lusive Pedest rian Phase 

Pedestrran Signal Gro up 

Pedestnan Walk [s) 

Pedestrian Clearance (s] 

Silve rstone 5 Residen11a! Subd1v1S1on 

6 • Future PM 

P1otec1 PemllS Perms P roIect 

3 8 7 

Lead Lead 

5 10 5 

J O JO 30 

30 30 JO 

1.0 10 1 0 

12 22 9 

30 JO 30 

5 

13 

00 00 00 

No 

20 20 20 

20 20 20 

No No No 

No No No 

No No No 

1 00 1 00 1 00 1 00 

1/512023 

No 

;o 
T,me of Day Pattern Isolated 

Fully actuatf'Jd 

SmgteBand 

000 

PermIs Pernus Protect Perm1s Perm1s Protect Perm1s Pf!rrns 

4 5 2 1 6 

Lead Lead 

10 5 10 5 10 

JO 30 30 30 30 

3 0 3 0 30 30 30 

1 0 1 0 1 0 1 0 1 0 

19 20 2, 15 19 

3 0 3 0 30 30 30 

5 5 s 
10 10 10 

00 00 00 00 00 

No No No 

20 20 20 20 20 

2.0 20 20 20 20 

No No No No No 

No No No No No 

No No No No No 

1 00 1 00 1 00 1 00 1 00 1 00 1 00 1 00 
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Version 2022 (SP 0-8) 

Lane Group CalcutaUons 

Lane G1oup 

C. Cycle Length (s] 

L. Total Lost Time per Cyde (sJ 

11 p, Perm.ned Start-Up Lost Time {s] 

12, Clearance Lost Time fs] 

9_1, EffectJve G1een Time [s} 

g IC, Green I Cycifl' 

(11 / sj_i Volume I Sat uration Flow Rate 

s, saturation How rate (11eh/h] 

c, Capacity [11eh/h] 

d1, Unilorm Delay !s) 

k. delay cahbra1Ian 

I, Upstream F1!1e1m9 Factor 

d 2, lncremfl'ntal Delay [s] 

d3, l n1tIal Queue Delay (sl 

Rp. platoon ,auo 

PF, pro91essIon factor 

L ane Gwup Results 

X, 1101ume I capao:ly 

d. Delay lor Lane Group (sNehJ 

Lane Gro\Jp LOS 

C11t1caI Lane Group 

50th-Percen11\e Queue Length [11eh/lnj 

50\h-Percenllle Queue Length [ft.lln] 

95th-Percent1le Queue Leng1h [11eMn) 

95th-Percentil e Queue Length [ft/In] 

S1!11e1stone 5 Residen11a1 Su bd1vis1on 

6 • Fu1ure PM 

L C 

70 70 

4 00 4 00 

200 200 

4 10 

0 06 0 15 

o °' 0 07 

1781 1791 

107 26< 

32 49 27 37 

011 0,, 

, 00 1 00 

9 99 , ,, 
000 000 

1 00 , 00 

I 00 1 00 

0 75 0 45 

42 38 2859 

0 C 

1 57 183 

3922 4566 

282 329 

7060 8218 

L C L C L 

70 70 70 70 70 

400 4 00 4 00 4 00 4 00 

200 200 200 200 200 

3 9 • 38 3 

00, 013 008 05' 004 

003 008 006 o 18 0 02 

1781 1669 1781 1760 1781 

78 219 1'9 951 72 

32.96 2870 31.119 909 33 08 

0,, 0,, 0 , , 050 0 11 

, 00 , 00 , 00 1 00 1 00 

665 2 39 7 35 0 99 645 

000 000 0,00 000 000 

1 00 1 00 1 00 100 1 00 

1 00 , 00 1 00 100 , 00 

058 o 59 o 75 034 055 

3961 31 09 3884 10 07 39 52 

0 C 0 8 0 

11, I "' 
086 203 200 239 0 i8 

2 1 52 5072 4993 59 78 19 42 

1 55 365 360 4 30 1 40 

38 74 9130 8988 10760 3496 

1/5/2023 

C R 

70 70 

4 00 4 00 

200 200 

35 35 

050 050 

o" 003 

1870 1589 

931 792 

10 30 9 17 

0 50 050 

, 00 1 00 

075 0 17 

000 000 

1.00 , 00 

, 00 1 00 

028 007 

11 05 934 

B A 

II 

229 0 ,3 

57 13 10 70 

4.n on 
102.83 1928 

Generated with lilJIILilm 
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Movement, Approach, & I nlerscctio n Results 

d_M, Delay !or Mov1:menl [sllleh] a235 I 2s59 J 2a59 3961 I 3109 I 3109 3884 1 ,001 1 1007 3952 [ 1105 ] 934 

Mo11ement LOS D I C I C D I C I C D I s I B o I e I A 

d_A. Approach Delay [s/\iehJ 34 11 33 33 17 40 13 98 

Approach LOS C C 8 8 

d_l, 1n1e,sec11o n Delay {stveh) 2156 

Intersection LOS C 

Intersection VIC 0328 

Other Modes 

g_Watk,mi, Effective Walk Time (s} 90 90 90 90 

M_corner, Comer C11culat1on Area fft'Jped) 000 000 000 000 

M_CW, C rosswalk Cuculatlon Area [ft'/ped) 000 000 000 000 

d p, Pedestrian Delay !sJ 2664 2664 266• 2864 

l_p,Im, Pedfl'sman LOS Score for lntersechon 2 079 2091 2 350 22n 
Crosswalk LOS 8 8 8 8 

s b, S a1urat1on Flov, Rate of the bicycle lane [brcycles/ iJ 2000 2000 2000 2000 

c_b, Capacity or the brcycte tane [bicydes/hJ 513 428 570 428 

d_b. B1cyde Delay [s) 19 37 216i 1792 21 67 

I_b,1n1. Blcycte LOS Sco,e fo1 lnte,sectian 1 890 1842 2279 2149 

B1cydeLOS A A B 8 

Sequence 
Rin-2_ 1 
Ring 2 
Ring 3 
Rin-2_ 4 1:i:11 1 11111 1 11 111 • 
, ,~. 

:::;:~ !I'~ 

Silverstone 5 Residential Subd1v1s1o n 

6 • Future PM 

,•. 

1~!1 
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Intersection l evel Of Service Report 

tn1ersectlon 3: GoodwQter Ave & Rancho Rd 
C ontrol Type 

Analysis M ethod 

Analysis Penod 

Two-way s top Delay 1sec I veh ) 

HCM 6th Ed1t1on Level Of Servce 

15 minutes 

lntersecUon Setup 

Nam e 

Approach 

lane Configuration 

Turning Movemen1 

Lane Width [ft] 

No ol Lanes m Entry Pock.et 

Entry Pocket Length [ft] 

No ol Lanes m Ex11 Pocket 

Exit Pockel length lftJ 
Speed fmphJ 

Grade[%] 

Crosswalk 

Volumes 

Name 

Base Volume Input (vehlhJ 

Base Volume AdJustmen1 Fac101 

Hea~y Vehicles Percentage [%! 

Growth Factor 

In-Process Volume (uehJhJ 

Site.Generated Trips {veh/hj 

Divened T nps [vehlh) 

Pass-by Trrps [vehlhl 

Ex1stmg S11e AdJust m@nl Volume [veh/hj 

Other Volume [vehlhl 

Total Hourly Volume [ven/h] 

Peak Hour Fac1or 

Other AdJustment Factor 

Total 15-Minuto VOiume (vehJh) 

To1a1 Analysis Volume (veh/'hJ 

Pedestrian Volume IPCdlh) 

Silvers tone 5 Res1den11al SubdlVISIOn 

6 - Future PM 

Volume 10 Capac11y (vJc) 

Go<)(1'Nater Ave Rancho Rd 

Southbound Eastbound 

T 
,, 

Leh Right l ell Thru 

1200 12 00 1200 1200 

0 0 1 0 

13000 

0 0 0 0 

2500 '500 

000 000 

Ye, Yes 

Goodwater Ave Rancho Rd 

16 22 17 261 

1 0000 1 0000 1 0000 1 0000 

200 200 200 2 00 

1 0000 1 0000 1 0000 10000 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

16 22 17 261 

1 0000 1 0000 1 0000 I 0000 

1 0000 1 0000 1 0000 1 0000 

4 6 ' 65 

16 22 17 261 

0 2 

1 1 1 

8 
0 027 

115/2023 

Rancho Rd 

Westt>ound 

Ir 
Th<u Right 

1200 1200 

0 1 

23000 

0 0 

45 00 

000 

Yes 

Rancho Rd 

341 J6 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

341 J6 

1 0000 1 0000 

1 0000 1 0000 

BS 9 ,,, 36 

2 

Genera1ed w ith D EE 
Version 2022 (SP 0-8) 

Intersection Settings 

Priol'lty Scheme 

Flared Lane 

Storage Area [vehJ 

Two-Stage Gap Acceptance 

Number of Storage Spaces m Median 

Movement, Appro.Jch, & Intersection Resulls 

VIC, Movement VIC Ra110 

d M, Delay for Movement [sNeh] 

Movement LOS 

95th-Pe1centile Queue l ength !veMn] 

95th-Percentlle Queve Length [Mn) 

d_A. Awoach Delay [stveh) 

Apf)foach LOS 

d_l, Jntersec11on Delay lslveh] 

l nt;nsect1on LOS 

Silverstone 5 Resldenhal Sutx:11vis1on 

6 - Fu1ure PM 

1/5(2023 

S1op Free Free 

Yes 

1 

Yes 

2 

OOJ 0.03 001 

11 10 10 25 809 

8 8 A A A A 

0 10 0 10 0 04 000 0 00 000 
2 44 24' 1 09 000 000 000 

1061 0 49 000 

8 A A 

0 78 

8 



Genera1ed with lmEi!J 
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!ntersecUon Level Ot Service Report 
ln tC!rS«:tion 1: Churn Creak Rd & Romcho Rd 

Control Type 
Analyses Method 

Analysis Penod 

Two-way stop Delay (sec/ veh) 

HCM 61h Ed1t1on Level O f Service 

15 m111utes Volume 10 Capac1ty {vie) 

In tersection Setup 

Name 

Approach 

Lane Configurnt1on 

T urning Movement 

lane Vl/idth [ft] 

No of lanes m Entry Pocket 

Entry Pocket Length [ft] 

No of Lanes"' Exit Pocket 

Exit Pocket Length !fl] 

Speed [mphl 

Grade [•l•I 

C rosswalk 

Volumes 

Nam e 

Base VOiume- input (11eh/h] 

Base Volume AdIusIment Facto, 

Heavy Vehicles Percentage ("k l 

Growth Factor 

ln-P,occss Volume [11eh/h) 

S1t e-Gene1ated Trips [11ehlh] 

D111en ed Tnps [veh/h] 

Pass-by Trips (11eh/h] 

ExIsung Site Aqustment Volume Iveh/hJ 

Other Volume {',teh/h] 

Total Hourly Volume (veh/h] 

Peak Hour FacI01 

Olher Ad1ustmen1 Facto, 

Total 15-Minute Volume [vehlhl 

Total Analysis Volume [11eh/h] 

Pedestnan Volume [peG'hJ 

S1l11e rst one 5 Resldent1al Subd1visron 

7 • E,ctst1ng plus ProIect A M 

Churn C1eek Rd 

Northbound 

T 
l eft Right 

1200 1200 

0 0 

0 0 

4000 

000 

No 

C hurn Creek Rd 

137 37 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

137 37 

0 6500 08500 

1.0000 1 0000 

40 11 

16 1 44 

Churn Creek Rd 

Eastbound 

Ir 
Thru Right 

11 00 11 00 
, 0 

17000 

0 0 

40 00 

000 

No 

Chum C1eek Rd 

249 117 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

5 0 

0 0 

0 0 

0 0 

0 0 

25' 117 

08500 08500 

1 0000 10000 

75 34 

299 138 

26.1 
D 

0 118 

1111'2023 

Rancho Rd 

WcsIbound 

➔ 
left Th<u 

12 00 1200 

0 0 

0 0 

4000 

000 

No 

Ranci1o Rd 

45 355 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 16 

0 0 

0 0 

0 0 

0 0 

45 371 

08500 08500 

10000 10000 

13 109 

53 436 

Generated w ~h lmEi!J 
Version 2022 (SP 0-10) 

lnterseclion Settings 

Pnonty Scheme 

Flared Lane 

SIorage Area [veh] 

Two-Stage Gap Ac~Ptance 

Number of Storage Spaces m Mecun 

Movement, Approoch, & Intersection Results 

VIC, Mo11ement VIC Ratio 

d_M, Delay lor Mo11emenl [sllleh] 

Mo11ement LOS 

95th-Percen\Jle Queue Lengrh [11ehl1n] 

95th-Pe,cent1le Queue Length (fti1 n] 

d_A, Approach Delay [s/YehJ 

Appioach LOS 

d I, lnteIsectIon Delay {slvehJ 

lnterse-cIIon LOS 

Silvetstone 5 Re-sldenlial Subd1vis1on 

7 - E,c1sting plus ProIecI A M 

_1{1_1/2Q2~ 

Free F,ee Stop 

No 

021 0 12 061 

829 2615 23 23 

A A A A D C 

000 000 082 000 635 6 35 

000 000 2040 000 158 73 15873 

000 5 67 23 54 

A A C 

12 37 

D 



Genera1ed with lm_EiE 
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lntersectlon Level Of SNvicc Report 

lntcrsl'.!Clion 2: Shast.i Vicw Or & Rancho Rd 

Contro l Type 
Analysis Me tnod 

Analysis PenOd 

Two-way s top Delay (sec/ veh) 

HCM 61h Edrt1on Level O f Service 

15 minutes Volume to Capacity (vie) 

lntc rscclion Setup 

Name 

App1oach 

Lane Configuration 

Turnrng Movement 

Lane W.dlh [ft] 

No of Lanes m Entry Pocket 

Entry Pocket Length [ft} 

No of Lanes m E1ul Pocket 

Exit Pocket Length (tt] 

Speed!mphJ 

Grade [o/•J 

Crosswalk 

Volumes 

Name 

Base Volume Input (veh/hJ 

Base Volume AdJustment Factor 

Heavy Vehicles Percentage (•-'J 

GIOl'.1h Factor 

tn-P,oces::. Volume [veh/h} 

S1ta-Gene1ated Trips [veh/hJ 

[helled Tnps [veh/h] 

Pass-by Trips (veh/h] 

E xis ting Site Aqustment Volume !veh/hJ 

Olher Volume lveh/h] 

TOia! Hourty VOiume {veh/hJ 

Peak Hour Facio, 

O;he, Ad1ustment Factor 

Total 15-Minute Volume [veh/hJ 

Total AnalySls Volume {veh/h] 

Pedestnan Volume fped-'h] 

S11Ve rs \one 5 Resldenlla l Subdrv1s10n 

7. Existing prus Pro,ec1 AM 

Shasta Vtew Dr 

Northbound 

, .. 
Left T hru R1gtn 

11 00 11 00 11 00 

1 0 

20000 

0 0 

3500 

0 00 

Ves 

Shasta View Dr 

25 14 15 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

16 4 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

41 18 15 

0 8600 08600 0 8600 

1 0000 1 0000 1 0000 

12 5 4 

48 2 1 17 

1 

Shasta View Dr Rancho Rd 

Soulhbound Eas1bound , .. , .. 
Left Thru Right Left Thru R1gh1 

11 00 1200 1200 12.00 11 00 11 00 

1 0 1 0 

28000 330 00 

0 0 0 0 

3500 45 00 

000 000 

Ves Ves 

Shasta View Dr Rancho Rd 

63 20 85 46 216 18 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 200 2 00 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

I 0 0 0 5 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

64 20 85 46 221 10 

08600 08600 08600 08600 08600 08600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

19 6 25 13 64 5 

74 23 99 53 257 21 

0 0 

1/1112023 

197 
C 

0 16 4 

Rancho Rd 

Westbound 

,tr 
Lei! Thru Right 

11 00 1200 11 00 

1 1 

245 00 245 00 

0 0 

4500 

0 00 

Ves 

RanchORd 

14 170 30 

1 0000 10000 I 0000 

200 200 200 

I 0000 1 0000 1 0000 

0 0 0 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

15 170 30 

0 8600 08600 08600 

1 0000 10000 I 0000 

4 49 9 

17 198 35 

1 

Generated with lm.EIE 
version 2022 (SP 0-10} 

In tersection Settings 

PFIOfl ty Scheme 

Flared Lane 

S101age Area [veh] 

Two-Stage Gap Acceptance 

Number of Storage Spaces 1n Median 

Movement, Appro.1ch, & Intersection Resu lt s 

VIC, Movement VIC Rauo 

d M, Delay for Movement [slveh} 

Movement LOS 

95th•Percentile Queue Length (veMnJ 

95th-Percentlle Queue Length [Mn) 

d_A. App1oach Delay (s/veh] 

Approach LOS 

d I, l nlersectron Delay {s/vehJ 

lme,sectron LOS 

S11Verstone 5 Resldenllal SubdlVISIOn 

7 - Extslmg p lus Pr0jecl AM 

1111/2023 

Stop Stop Free F,ee 

Ves Ves 

0 0 

No No 

016 006 0 02 0 21 006 0 12 0 04 001 

19.70 15 32 10 32 17 73 15 50 1039 7 81 7 84 

C C 8 C C 8 A A A A A A 

058 025 0 25 077 0 64 064 0 12 000 0 00 004 000 000 

14 44 6 37 637 19 24 1602 1602 310 000 0 00 1 01 000 000 

1678 1376 1 25 0 53 

C B A A 

5 43 

C 
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Intersection Level Of Servfce Report 

lnl<Hsectlon 3: Goodwater Ave & Rancho Rd 

Control Type 

Analys,s Method 

Analysis Period 

Two-way st op Delay (sec I veh} 

H C M 61h Edition 

15 m1nutes 

Intersection Setup 

Name 

Approach 

Lani'! Conligurat1on 

T urning Movement 

Lane Widt h (II] 

No of Lanes 1n Entry Pocket 

Entry Poc:kel Length (ftJ 

No ol Lanes 1n E xit Pocket 

Ex11 Pockel Length !tl.] 

Speed [mpti) 

Grade l%! 

c,osswalk 

Volumes 

Name 

Base Volume Input [vehlhJ 

Base Volume Adjustment Factor 

Heavy Vehicles Percentage [0
/ . ) 

GtO'Mh Factor 

In-Process Volume lveh/hJ 

Sue-Generated T11ps jvehlh) 

Diverted T11ps [venfhl 

Pass-by Tnps [veh/tl] 

& 1st1ng Sile AdJustment Volume (veh/hl 

Othe1 Volume (veh/h] 

Total Hourly Volum e [veh/hJ 

Peak Hour Factor 

Other Ad1ustmen1 Fat1or 

To1al 15-M1nu1e Volume [venlhl 

To1a1 AnalySls VOlumf! [vehln] 

Pedest11an Volume !ped/h] 

S ilve rs tone 5 Reslden11a l Subd1v151on 

7 • Existing plus ProJeCI AM 

Driveway 

Northbound 

r 
Lett ThfU Right 

1200 

0 0 

0 0 

2500 

000 

Y,s 

Onveway 

0 

i 0000 

200 

1 0000 

0 

2 

0 

0 

0 

0 

2 

08600 

1 0000 

1 

2 

0 

Level Of Service 

Volume 10 Capac11y {v/c) 

Goodwater Ave Rancho Rd 

Southbound Eastbound 

+ , .. 
Leh ThlU R1gh1 LOO Thru Righi 

1200 1200 , 2 00 1200 12 00 12.00 

0 0 1 0 

130 00 

0 0 0 0 

25 00 4500 

000 000 

Yes y., 

Goodwater Ave Rancho Rd 

54 0 15 5 270 0 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

2 00 200 2.00 200 200 200 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 6 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

54 a 15 5 270 6 

08600 08600 08600 08600 0 8600 0 8600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

16 0 ' 1 78 2 

63 0 17 6 3 14 7 

0 0 

Lelt 

0 

0 

111112023 

11 5 

B 
0 105 

Rancho Rd 

Weslbotwtd 

Ir 
TIYu Right 

1200 12.00 

1 

23000 

0 

4500 

000 

y,,. 

Rancho Rd 

174 18 

1 0000 10000 

200 200 

1 0000 1 0000 

0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

175 18 

08600 08600 

1 0000 1 0000 

5 1 5 

203 21 

0 

Genera1ed w 11h a mm 
Version 2022 jSP 0-10) 

Intersection Settings 

Pnonty Scheme 

Flaied Lane 

Storage Area [veh) 

Two-S1age Gap Accep1ani;:e 

Number ot Storage Spaces in Median 

Movement, Approach. & Intersection Results 

VIC, Movement V/C Ratio 

d_M, Delay for Movement ls/veh] 

Movemenl LOS 

95th-Percentlle Queue Length [veMnJ 

951h-Percenlile Queue Lengtn (Mn] 

d A, Approacn Delay [st,.,ehJ 

App,oach LOS 

d_l, lnte1se<:t1on Delay fsl'Yeh) 

Intersection LOS 

Silverstone 5 Reslden11a1 Subd1vis1on 

7 - Existing p lus Pro1ec1 AM 

111112023 

Stop Slop ,, .. ,, .. 
Yes 

1 

No Yes 

2 

000 010 000 002 000 

999 11 55 985 769 

A B A A A A A A 

001 035 0 35 0 01 000 000 000 000 

021 875 875 0 34 000 000 000 000 

999 1119 0 14 000 

A B A A 

1 52 

B 



Generc:ited wu h lii?IEE 
Ve1s10n 2022 ( SP 0-1 0) 

Intersect ion Level Of Serv ice Repo rt 

Intersection 1: Churn Creek Rd & Rancho Rd 

Con trol T ype 
AnalySIS Method 

Ani:ilySIS Penod 

Two-way st op Delay (sec f veh) 

HCM 6th Ed1l100 Level Of Service 

15 m inutes 

Intersection Setup 

Name 

Approach 

Lane Conrrgurat1on 

Turnmg Movement 

Lane Wdth [I t] 

No of Lanes m Entry Pocket 

Entry Pocket Length [ft} 

No or Lanes m E)ol Pocket 

Exit Pocket Length (ft! 

Speed [mph] 

Gracie(%] 

Crosswalk 

Volu mes 

Name 

Base Volume Input [vehlhJ 

Base Volume AdJUStment Factor 

Heavy Vehicles Percen1age [%] 

GroWl h Factor 

In-Process Volume (veh/hJ 

Site-Generated Trips (veh/h] 

Diverted Trips fvehlh] 

Pass-by T11ps lvehlhl 

Existing Site AdJustmen1 Volume [veh/h] 

Other Volume [veh/h] 

Total Hourly Volume [veh/hj 

Peak Hour Factor 

Other Adjustment Factor 

Total 15-Minutc Volume lveh/h) 

To1a1 Analysis Volum e fveh/h) 

Pedestrian Volume [pedlh] 

S ilverst one 5 Reslden11al Su bdiv1s10n 

8 • Existing p lus ProJeCI PM 

Volume to Capacity (vie) 

Churn Creek Rd Chum C reek Rd 

Northbound Eastbound 

T Ir 
Len Right Thru Rogh< 

1200 1200 1100 11 00 

0 0 1 0 

17000 

0 0 0 0 

4000 4000 

000 000 

No No 

Churn C reek Rd C hurn Creek Rd 

132 54 341 164 

' 0000 1 0000 1 0000 1 0000 

2 00 200 200 200 

1 0000 1 0000 1 0000 1 0000 

0 0 0 0 

0 0 17 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

132 54 358 184 

09420 09420 0 9-120 09420 

1 0000 1 0000 1 0000 1 0000 

35 ,. 95 ,, 
140 57 360 195 

2 1 5 

C 

0092 

111112023 

Rancho Rd 

Westbound 

-i 
Left Thru 

12 00 12 00 

0 0 

0 0 

4000 

000 

No 

RanchO Rd 

33 322 

1 0000 1 0000 

200 200 

10000 10000 

0 0 

0 10 

0 0 

0 0 

0 0 

0 0 

33 332 

0 9420 09420 

1 0000 1 0000 

9 8B 

35 352 

Generated wItn lii?IEE 
Version 2022 (SP 0-10) 

Intersection Settings 

Pnority Scheme 

Flared Lane 

Storage Area [vehj 

Tw o--SIage Gap Acceplance 

Number of Sto1age Spaces m Median 

Movemen t Appro3ch, & Intersection Result s 

VIC, M ovemem VIC Rano 

d_M, Delay !or Movement [stvehj 

Movement LOS 

95th-Percen~le Queue Length fvehlln] 

95th-Percenllle Queue Length [tulnl 

d_A, Approach Delay (s/veh] 

Approach LOS 

d_l, lntersec11on Delay [slvehJ 

lntmsecllon LOS 

Silverstone 5 Resident ial Subd1vrs1on 

8 - Ex1st1ng plus Proiect PM 

1/1 1/2023 

Free Free Stop 

No 

0 27 009 049 

B50 21 51 1705 

A A A A C C 

000 000 1 10 000 3,, 3,, 

000 000 27 116 000 92 82 9282 

000 561 17 46 

A A C 

861 

C 



Gene1a!ed with a .mm 
Version 2022 {SP 0-10! 

Intersection Level Of Service Report 

Intersection 2: Shasta View Or & Rancho Rd 

ConHol Type 

Ana lysis M ethod 

AnalystS Period 

Two-way stop Delay (sec/ veh) 

HCM 6 th Ed 1l10n Leve! 0 1 SeN1ce 

15 minutes 

Intersection Setup 

Name 

Approach 

Lane Conliguralion 

Turrnng Movement 

Lane V\hd1h [ft) 

No of Lanes 1n Entry Pocket 

Entry Pocket Length j ft] 

No of Lane$ in e,m Pocket 

Exit Pockel Lengm 1111 

Speed [mphJ 

Grade 1%) 

c,osswalk 

Volumes 

Name 

Base VOiume Input [veh/h} 

Base Volume Adjus tment Factor 

Heavy Vehicles Pe1cen1age [%1 

Grow1h Facto, 

In-Process Volume (veh/h] 

S1te-Gem~raled Trips (veh!hJ 

Diverted Trips {vehJh] 

Pass-by T nps [vehlh) 

E1m1tmg Site AdJuslmenl Volume [veh/h] 

01her Volume [11eh/h] 

To1al Houtly Volum e [vehlh] 

Peak Houi FaclOf 

Other Adjus1menl Factor 

Total 15-Mmute Volume (veh/h] 

Tora! Ana!ystS Volume (vehlhJ 

Pedestrian Volume (ped/h] 

Srllle1s1one 5 Res1den11at Sutx Hv1s1on 

8 - E)osllng plus Pro1ec1 PM 

Shasta View Dr 

Nortnbound ., ... 
Len Thru Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

3500 

000 

Ye, 

Shasta View Or 

26 13 8 

1 0000 10000 10000 

200 200 200 

1 0000 10000 1 0000 

0 0 0 

10 3 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

36 16 8 

08680 08680 08680 

1 0000 1 0000 1 0000 

10 5 2 

" 18 9 

0 

Volume to Capacity (vlcJ 

Shasta View Or Rancho Rd 

Southbound Eastbound ., ... ., ... 
Leh Thru Right Lett Thru Right 

11 00 12 00 1200 1200 11 00 11.00 

1 0 1 0 

28000 33000 

0 0 0 0 

3500 4500 

000 0 0 0 

Yes Ve, 

Shasta View Or Ranctio Rd 

40 28 70 96 197 24 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 200 200 200 

1 0000 1 0000 1 0000 1.0000 1 0000 1 0000 

0 0 0 0 0 0 

5 0 0 0 17 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

45 28 70 96 214 24 

08680 0 B680 0B680 0 8680 08680 08680 

1.0000 1 0000 1 0000 1 0000 1 0000 1.0000 

13 8 20 28 62 7 

52 32 81 111 247 28 

0 0 

1111/2023 

26 6 
D 

0 197 

Rancho Rd 

Westbound 

-,fr 
left Thru R,ghl 

11 00 1200 11 00 

1 1 

24500 24500 

0 0 

3000 

000 

Ve, 

Rancho Rd 

21 213 46 

1 0000 10000 1 0000 

200 200 200 

1 D000 1 0000 1 0000 

0 0 0 

2 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

23 213 46 

08680 0 B680 0 8680 

1 0000 1 0000 1.0000 

7 61 13 

26 245 53 

0 

Generated with a .mm 
Version 2022 (SP 0-10\ 

Intersection Settings 

Priority Scheme 

Flared Lane 

St<Xage Area (veh] 

Two-St.ige Gap Acceptance 

Number of S1orage Spaces in Median 

Movement, Approach, & Intersection Results 

VIC, Movement VIC Ratio 

d_M, Delay for Movement fs/veh] 

Movement LOS 

95th-Percen11le Queue Length (veMn] 

95th-Percen11le Queue length [ft/In) 

d A. Approach Delay (s/11eh] 

Approach LOS 

d_l, Intersection Delay (slveh/ 

intersection LOS 

Silverstone 5 Resldem1al Subd1v1s1on 

8 • Ex1s11ng plus Pro1ect PM 

1/11/2023 

Slop Stop F,., F,., 
Yes Vos 

0 0 

No No 

0.20 007 001 020 011 010 0 09 0 02 

26.55 1910 1050 2 1 93 19 40 11 38 8 12 7 85 

D C 9 C C 9 A A A A A A 

0 71 025 0 25 072 080 0 80 029 000 000 006 000 000 

17 84 628 628 1790 2007 2007 7 21 000 000 I 54 000 0 00 

2246 1626 234 063 

C C A A 

564 

D 



Generated w1th liil~ 
Version 2022 {SP 0-10} 

Intersection Level Of Service Report 

lntNscctlo n 3 : Goodwater Ave & Rancho Rd 
C ontrol Type 

Ana lysis Methoo 

Analysis Penod 

Two-way stop Delay (sec J veh ) 

HCM 6 th E d~1on Level Of Serv1Ce 

15 mmu1es 

Intersection Setup 

Nam e 

App1oach 

L &ne Configuration 

Turning Movement 

Lane Wdth [ft] 

No of Lanes in Entry Pocket 

Enlry Pocket Length [tt] 

No or Lanes In Eiot Pocket 

EiC!! Pocket Length [It] 

Speed j mph) 

G•adeW•I 

Crossw alk 

Volumes 

Name 

Base VOiume lnptJt lveh/hj 

Base Volume Ad1us1ment Factor 

Heavy Vehicles Pe<centage (%) 

Giowth Factor 

In-Process Volume {veh/hl 

S11e-Gene1a1ed Tnps [veh/hJ 

Dive rted Tnps fveh/hj 

Pass-by Trips (veh/hJ 

fa1st1ng S11e Ad1us1ment Volume [veh/h] 

~ her Volume [venlhj 

Total Hourly Vojume [vchlh) 

Peak Hour Factor 

Other AdJvstmcnt Factor 

Total 15-Mmule VOiume [vehfh) 

Total Analysis Volume [veh/hJ 

Pedestrian VOiume [pedlhJ 

S ilverstone 5 Residential Subdr.11s10n 

8 • Existing plus Pro.iect PM 

Dnveway 

Northbound 

r 
Left Thru Right 

12 00 

0 0 

0 0 

2500 

000 

Yes 

Orr.1ewa}' 

0 

1 0000 

200 

1 0000 

0 

2 

0 

0 

0 

0 

2 

09600 

10000 

1 

2 

0 

Volum e to Capacity (vie) 

Goodwater Ave Rancho Rd 

Southbound Eas1bound 

+ ,r 
Lett Thru Right Left Thru Right 

1200 1200 1200 1200 1200 1200 

0 0 1 0 

13000 

0 0 0 0 

25 00 45.00 

0 00 000 

Yes Ye, 

Gooowater Ave Rancho Rd 

10 0 13 13 197 0 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 200 2 00 200 2 00 

1 0000 1 0000 1 0000 , 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 22 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

10 0 13 13 197 22 

09600 1 0000 0 9600 09600 09600 0 9600 

1 0000 1 0000 1 0000 1.0000 1 0000 1 0000 

3 0 3 3 51 6 

10 0 14 " 205 23 

0 2 

Leh 

0 

0 

1111/2023 

10 8 

8 
0 0 16 

Ra ncho Rd 

Westbound 

Ir 
Thru Right 

1200 1200 

I 

23000 

0 

4500 

000 

Yes 

Rancho Rd 

244 35 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

2 0 

0 0 

0 0 

0 0 

0 0 

246 35 

0 9600 09600 

10000 1 0000 

64 9 

256 36 

2 

Generated w ith liil~ 
Ve1s10n 2022 /SP 0-10) 

In tersection Seltings 

Pnoriry Scheme 

Flared lane 

Storage Area (vehJ 

Two-Stage Gap Acceptance 

Number or Storage Sp.1ces m Medi.in 

Movl!ml!nt. Approach, & Intersection Results 

VIC, Movement VIC Ratio 

d_M. Delay ror Movement [stveh] 

Mo ... ement LOS 

95!h-Percent1le Queue Length lveMn) 

95th-Per« nt1le Qll('ue Lerl!;,1h [Mn] 

d A, Approach Del ay [s/veh] 

Approach LOS 

d_l. l n1ersechon Delay [s/veh] 

Jntersection LOS 

Silverstone 5 Resid en11al Subdivision 

8 - Existing plus ProJect PM 

1/ll/2023 

Stop Stop Free F,ee 

Yes 

1 

No Yes 

2 

000 002 000 0 02 001 

940 10 83 967 7 87 

A 8 A A A A A A 

001 0 05 0 05 003 000 000 000 000 

018 137 137 084 000 000 000 000 

9 40 1015 0.46 000 

A 8 A A 

067 

8 



Genera led Vlllh a .mm 
Vers10n 2022 (SP 0.10) 

Intersection Level Of Service Repo rt 
lnlNSC?Ction 1: Chu rn C rC?ck Rd & R;:mcho Rd 

Conlfol Type 

Analysis Method 

An alysis P~r100 

Two-way stop Delay (sec I veh) 

HCM 6th Edition 

15 m1nutes 

lnterscclion Setup 

Nam e 

Approach 

Lane Configuration 

Turnrng Mo1,1ement 

Lane Wdth lfiJ 

No of Lanes in Entry Pocket 

Emy Packet Le119th [tt j 

No ol Lanes In Exit Pocket 

Exit Pocket Leo9Ih [ ftJ 

Speed [mph) 

Gradel'/•! 

C rosswalk 

Vo lumes 

Name 

Base Volume l riput [veh/h] 

Base Volume AdJustmenl Factor 

Heavy Vehic les Percentage[%] 

Growth FactOf 

l ri-Process VOiume [1,1eh/h] 

Site-Generated Trips (vehlhJ 

Drverted T11ps jveh/hl 

Pass-by Tnps [veh/hJ 

E1r1stmg Site Adjustment Volume (vehfhJ 

Other Volume [veh/h] 

Total Hourly Volume [vehlhJ 

Peak How Factor 

O ther Adjustmerit Factor 

Total 15-Mmul e VOiume {1,1eh/hJ 

Total Analy~s Volume Jveh/hl 

Pedes111an Volume [pec1/h] 

S ilverstone 5 Reslde nt1al Subdivision 

9 • Baseline plus ProJecl AM 

C hurn Creek Rd 

Northbound 

T 
Len Righi 

1200 1200 

0 0 

0 0 

,ooo 
000 

No 

Churn Creek Rd 

137 37 

1 0000 1 0000 

2 00 2 00 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

137 37 

08500 0 B500 

1 0000 1 0000 

40 11 

161 44 

Level or Service 

Volume 10 Capacity (vie) 

Churn c,eek Rd 

Eastbound 

Ir 
Tht u Right 

11 00 11 00 

1 0 

17000 

0 0 

,ooo 
0 00 

No 

Churri C reek Rd 

266 117 

1 0000 10000 

200 200 

1 0000 1 0000 

0 0 

5 0 

0 0 

0 0 

0 0 

0 0 

271 117 

0 B500 0B500 

1 0000 1 0000 

BO 34 

3 19 138 

302 

D 
0 121 

1'1 1/2023 

Rancho Rd 

Wes!bound .. 
Left Thru 

1200 1200 

0 0 

0 0 

4000 

000 

No 

Rancho Rd 

45 388 

1 0000 10000 

200 200 

10000 1 0000 

0 0 

0 16 

0 0 

0 0 

0 0 

0 0 

45 404 

08500 08500 

1 0000 1 0000 

13 119 

53 475 

Generated w ith a .mm 
Version 2022 ( SP 0 -1 OJ 

Intersection Settings 

PI1or1ty Scheme 

Flared Lane 

Storage Area [1,1ehJ 

Two-Stage Gap Acceptance 

NumbeI ol Storage Spaces m Median 

Moveml'!nt, Approac h. & lntcrsl'!Ction Results 

VfC, Moverneni VIC Ra110 

d_M, Delay ro, Movement [$/\lehl 

Mo1,1ement LOS 

95th-Perceri\Jle Queue Length [veh/ln) 

95th-Percentile Queue Length [ftlln] 

d_A, Approach Delay [s/veh] 

Approoch LOS 

d_J. l n1eIsecbon Delay [s/\lehJ 

lnIersec11on LOS 

S1tvers1one 5 Residential Sutxl1vis10n 

9 - Basel ine plus PrOject AM 

111112023 

Free F1ee S top 

No 

0 23 0 12 067 

835 3023 27 09 

A A A A D D 

000 000 0 89 0.00 778 778 

000 000 22 15 000 194 43 194,43 

0 00 5 83 27 40 

A A D 

14 40 

D 



Genera1ed with D E:JE 
Version 2022 {SP D-10} 

Intersec tion Level Of Service Repo r t 
Intersectio n 2: Shasta V iew Or & Rancho Rd 

Con1ro1 Type 

Analysis Method 

Analysis Penod 

Two-way stop Delay jsec I veh ) 

HCM 6th Ed~1on Level Of Serv,ce 

15 m inutes 

lntc rscclion Setup 

Nam e 

Approach 

Lane Conligwa11on 

Turning Movement 

Lane Wdlh lltj 

No of Lanes in Entry Pocket 

Entry Pocket Lengih [fl) 

No ol Lanes in Exn Pocket 

Eiot Pocket Length [It) 

Speed [mph) 

Grade(-/•I 

Crosswalk 

Volum~s 

Name 

Base Volume Input jvehlh] 

Base Volume Ad)ustment Fac101 

Heavy Vehicles Percentage {o/•J 

Grov.1h Factor 

In-Process Volume (vehlh] 

S1te-Gene,ated Trips [veh/h] 

0.vened Tnps [vehlh] 

Pass.by Trips l veh/h] 

E•1St1ng S11e Adiustment Volume [vehlhJ 

Ol:he r Volume (veh/hj 

Total Hou1ly Volume (veh/h) 

Peak Hour Factor 

Other AdJUS!ment Factor 

Total 15-Minute VOiume [vehlhJ 

Total Analyses Volume [veMl] 

Pedest11an Volume [ped/h] 

Silverstone 5 Res1den11al Subd1111s10n 

9 - Baselme plus Protect A M 

Shasta View Dr 

Nonhbouna 

,t-
"" Thru Roghl 

11 OD 11 00 11 00 

I 0 

200 00 

0 0 

35 00 

000 

y., 

Shasta View Or 

25 1' 15 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

0 0 0 

16 4 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

" 18 15 

08600 0 B600 08560 

1 0000 10000 10000 

12 5 ' 
48 21 18 

1 

VOiume 10 Capacity (vie) 

Shasta View Or Rancho Rd 

Southbound Eastbound ,,.. , t-
Lett Thru Right Left Thru Right 

11 00 1200 1200 1200 11 00 11 00 

1 0 1 0 

280 00 33000 

0 0 0 0 

35 00 4500 

000 000 

Yos Ye, 

Shasta View Or Rancho Rd 

65 20 85 46 234 18 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 2 DO 200 2 00 200 200 

1 0000 1 0000 1 0000 1 DODO 1 0000 1 0000 

0 0 0 0 0 0 

1 0 0 0 5 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

66 20 85 46 239 18 

08600 08600 08600 08600 08600 08600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

19 6 25 13 69 5 

77 23 99 53 278 21 

0 0 

1/11/2023 

21 7 
C 

o 1a3 

Rancho Rd 

Westbound 

,Ir 
Lett Thru Right 

11 00 1200 11 00 

1 1 

245 00 245 00 

0 0 

45 DO 

000 

y., 

Rancho Rd 

14 204 33 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1.0000 

0 0 0 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

15 204 33 

08600 08600 08600 

1 0000 1 0000 1 0000 

' 59 10 

17 237 38 

1 

Generated w ith D EJE 
Vers10n 2022 {SP 0•10) 

ln lcrscct ion Settings -
Pnori ly Scheme 

F"lared Lane 

S1orage Area (veh) 

Two-Slage Gap Acceplance 

Number or S101age Spaces in Median 

Movement. Approach, & Intersection Resul ts 

VIC, Movement VIC Rallo 

d_M, Oetay for MO'Jement {slveh) 

Movement LOS 

951h-Percent1le Queue Length jveMnJ 

9S1h-Pe1cent11e Queue Length [MnJ 

d_A, Approach Delay [sll'ehj 

App.-oach LOS 

d J, l n1ersect10n Delay [s/llehl 

I n1e1sec11on LOS 

Sdverstone 5 Resden11at SutldMs,on 

9 - Basehne plus Protect A M 

1/11/2023 

Slop Stop F"ree F, .. 

Ye, Ye, 

0 0 

No No 

0 18 006 002 024 006 0 12 004 0 01 

21 73 1628 1056 1964 1646 1078 791 7 90 

C C 8 C C 8 A A A A A A 

065 02B 028 091 069 069 0 13 ODO 000 004 000 000 

16 36 6 98 698 22 B7 1723 1723 322 0 00 000 1 03 000 000 

1B 10 1' 86 119 046 

C 8 A A 

5 47 

C 



Generated \'11th lii?l,IE 
Vers ion 2022 {SP 0-10\ 

Intersection Level Of Service Report 

Intersection 3: Goodwater Ave & Rancho Rd 
Conn o1 Type 

Analysis Method 

Analysis Period 

Two-,..,ay stop Delay (sec I veh) 

HC M 6th Ed11!on Level O f ServlCe 

15 minutes 

1ntcrscction Setup 

Name 

Approach 

Lane Conftgurahon 

T uinmg Movement 

Lane Width [11] 

No of Lanes 1n Entry Pocket 

Entry Pocket Length [111 

No ol Lanes 1n E• 1t Pocket 

Ex11 Pockel Length !fl] 

Speed [mpnJ 

Grade 1•1. J 
C rosswalk 

Volumes 

Name 

Base Volume Input (vehJhJ 

Base Volume Adjustment Fac1or 

Heavy Vehrcles Percentage (%1 

G1owth Faclor 

In-Process Volume (vehJh] 

Site-Generated Trips (veh/h] 

Owerted Tnps [veh/hj 

Pass-by Trips lveh/h] 

Existing Sne AdJus1ment Volume [veh/h] 

Other Volume [veh/h) 

Total Hourly Volume [veh/h] 

Peak Hour Factor 

Otner Ad1ustmen1 Factor 

Total 15-Mmute Volume (veh/h) 

To1a1 Analysis Volume [vetvh) 

Pedestrian Volume (pecllhl 

Sllvers1one 5 Res1den11al Subd1v1s1on 

9 . Baseline plus Pro,ect AM 

Driveway 

Northbound 

r 
Leh Thrn Right 

12 00 

0 0 

0 0 

3000 

0 00 

Ye< 

Dnveway 

0 

1 0000 

200 

1 0000 

0 

2 

0 

0 

0 

0 

2 

08600 

1 0000 

1 

2 

0 

Volume to Capacity (vie) 

Goodwater Ave Rancho Rd 

Southbound Eastbound 

+ ,r 
Left Thru R1gh1 Lett T hru Right 

1200 12.00 12 00 1200 12 00 1200 

0 0 1 0 

13000 

0 0 0 0 

2500 4500 

000 000 

Ye< Yes 

Goodwa1er Ave Rancho Rd 

5" 0 15 5 290 0 

1 0000 1 0000 1 0000 , 0000 1 0000 1 0000 

200 200 200 200 200 200 

, 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 6 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

54 0 15 5 290 6 

o 8600 0.8600 0 8600 00600 0 8600 08600 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

16 0 ' 1 84 2 

63 0 17 6 337 7 

0 0 

Left 

0 

0 

1/1112023 

119 
B 

0 110 

Rancho Rd 

Weitbound 

Ir 
Thru Right 

1200 12 00 

1 

23000 

0 

4500 

000 

Ye< 

Rancho Rd 

211 10 

, 0000 1 0000 

200 200 

1 0000 10000 

0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

212 18 

0.8600 00600 

1 0000 1 0000 

62 5 

247 21 

0 

Generated w ith lii?l,IE 
Version 2022 /SP 0-10\ 

Intersection Settings 

Prion1Y Scheme 

Fla,ed Lane 

Storage Area tvehJ 

Two-Stage Gap Acceptance 

Number of Storage Spaces m Median 

Movement, Approach , & Intersection Results 

VIC. Movement VIC Ratio 

d_M, Delay !or MOYemenl [s/vehj 

Movement LOS 

95th-Pe,cent~e Queue Leng1h [veMnJ 

95th-Perc:entile Queue Length (ft/l nJ 

d A, Approach Delay [s/veh) 

App,oach LOS 

d_l, lnte1sect1on Delay [sNeh) 

l nter:rnct1on LOS 

SdYerstone 5 Residennal Subchvis1on 

9 • Baseline plus P roiect AM 

1/1112023 

Stop Stop Fre.e Free 

Yes 

1 

No Yes 

2 

000 0.11 000 002 000 

,o 14 11 92 ,o 16 779 

B B B A A A A A 

001 037 037 001 000 000 000 000 

021 9 26 926 0 35 000 000 000 000 

10 14 11 55 013 000 

B B A A 

1'2 

B 



Generated with lm11Eim 
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Intersection Level Of Service Report 

lnlNSt:-elion 1: Churn CrC!C!k Rd & Rancho Rd 

Control Type 

Analysis Method 

An alysis Period 

Two.way st op 

HCM 6th Ed111on 
15 m inutes 

lntcrsccl ion Setup 

Name 

Approach 

Lane Configuration 

Turning Movement 

Lane Wdth (fl] 

No, c l Lanes m Entry Pocket 

Enny Pocket Length (ft} 

No or Lanes in Elol Pockel 

Exit Pocket Length [fl} 

Speed !mph] 

G,aoe {%] 

c,osswalk 

Vo lumes 

Name 

Base Volume lnplA fvehlh] 

Base VOiume Ad!u-Stment Factor 

Hea-.,y Vetwcies Percentage [•/•I 
Grovvth Fac101 

ln•Process VOiume {veh/hj 

S1te•Gcnerated T11ps [vchfhJ 

Drvened Tups [11ehlh) 

Pass•by Trips [veh/hj 

Existing Sil e Adtustment Volum e J11et-Jh) 

Othe r Volume (veh/hJ 

Total Hourly Volume [vehlh} 

Peak Hour Factor 

01her Ad1ustm en1 Factor 

Total 15-Mrnute Volume (vehlh) 

Total Analysis Volume {veh/h] 

Pedl!stuan Volume [pedih) 

S1lve1s1one 5 Res1d en11a l Subd1v151on 

10 - Baseline p lus PtOject PM 

Churn Creek Rd 

NOl"tl"lbOund 

T 
Left R1gh1 

12 DO 1200 

0 0 

0 0 

4000 

000 

No 

Chum C1eek Rd 

132 54 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

132 54 

0 9400 09400 

1 0000 1 0000 

35 14 

140 57 

Delay {sec I veh} 

Level Of Service 

Volume 10 Capac11y (vie) 

Churn C reek Rd 

EastbOi.lnd 

Ir 
T h1u Rrght 

,, 00 11 00 

1 0 

17000 

0 0 

4000 

000 

No 

Churn C1eek Rd 

354 184 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

17 0 

0 0 

0 0 

0 0 

0 0 

371 184 

09400 09400 

1 0000 1 0000 

99 49 

395 196 

225 
C 

0094 

1/11'2023 

Rancho Rd 

Westbound 

-i 
Lett Thru 

12 00 1200 

0 0 

0 0 

40 00 

000 

No 

Rancho Rd 

33 337 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

0 10 

0 0 

0 0 

0 0 

0 0 

33 347 

09400 0 9400 

10000 10000 

9 92 

35 369 

Generated with lm11Eim 
Version 2022 jSP 0-10! 

lntersec1lon Settfngs 

Pnor1ty Scheme 

Fla1ed Lane 

Storage Area (vehl 

Two.Stage Gap Acceptance 

Numbe1 or Storage SP3ces 1n Medlen 

Movement. Approach. & Int ersection Results 

VIC, Movernen1 VIC Raho 

d M, Delay !or Movement [sJveh) 

Movement LOS 

95th-Percentile Queue length (veMn] 

951h•Pe rcen11te Queue Length [MnJ 

d_A, Apprnach Delay (slveh} 

ApPfoaCh LOS 

d_l, lnters@C!Jon Delay [sflleh] 

l ntersectron LOS 

S~verstone 5 Resd ent1al SubdNts10n 

10. Baseline plus Project PM 

1111/2023 

Free Free Stop 

No 

0.28 009 051 

B 55 22 46 17 79 

A A A A C C 

000 0 00 116 0 00 4 06 406 

000 0 00 2895 000 101 55 101 55 

000 5 71 1820 

A A C 

900 

C 



Genera ted with a .mm 
Version 2022 jSP o-rn) 

Intersection Level 01 Service Report 
tntcrse<:tio n 2: Sh.is to. V iew Or & Ro.nc:ho Rd 

Conirol Type 

Ana lysis Method 

Anatys1S Period 

Two-way stop Delay (sec I veh ) 

HCM 6th Ed~ion Level Of Serv1ee 
15 minutes 

lntcrscc1ion Setup 

Name 

Approach 

Lane Configu1al!on 

Turning Movement 

Lane Wdlh [fl) 

No of La nes 1n Enuy Pocket 

Entry Pocket Length [ft] 

No of Lane,; In Ex,1 Pocket 

E.lc11 Pocket Length (fil 

Speed [mph] 

Grade [%1 

C1osswalk 

Volumes 

Name 

Base. Volume Input (veMI] 

Base Volume Adjus tment Fac:1or 

Heavy Veti.cles Percentage ('/4] 

Grol',1h Factor 

!n•P1ocess Volume [11ehlh) 

S1te•Gene1ated Trips [vehlhJ 

Diverted Tnps [vehlh] 

PaSS·by Trips j11ehlh] 

E >i:1stmg Site AoJust mem Volume [veh/h] 

Other Volume [vehlh) 

Total Hourly Volume j11eh/h] 

Peak Hour Factor 

O ther AdJUStment Factor 

Total 15-Mmute Volume (11ehlh] 

To1a1 Analysis Volume \ 11ehlh) 

Pe.e1es1r1an Volume lpedlh] 

Silvers tone 5 Res1dem 1a l Subdiv1s1Cln 

10 • Baseline plus Project PM 

Shasta View Or 

Northbound 

,t-
Left Thru Right 

11 00 11 00 11 OD 

1 0 

20000 

0 0 

35 00 

000 

Yes 

Shast a V1e.w Dr 

26 13 8 

1 0000 1 0000 1 0000 

200 200 200 

1.0000 1 0000 1.0000 

0 0 0 

10 3 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

36 16 8 

0 8700 08700 0 8700 

1 0000 1.0000 1 0000 

10 5 2 

41 " 9 

0 

Volume 10 Capacity (vie) 

Shasta View Dr Rancho Rd 

Southbound Eastbound ,,.. ,t-
Lett Thru Right Lett Ttiru Right 

11 00 1200 1200 12-00 ,, 00 ,, 00 

1 0 1 0 

280 00 33000 

0 0 0 0 

35 00 4500 

000 0 00 

Yes Yes 

Shas ta View D1 Rancho Rd 

41 28 70 96 210 24 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

2 00 200 2 00 200 200 2 00 

1 0000 1 0000 l.0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

5 0 0 0 17 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

46 28 70 96 227 24 

0 8700 08700 0 8700 08700 0 8700 08700 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

13 8 20 28 65 7 

53 32 80 110 261 28 

0 0 

1111/2023 

27 0 

0 
0 200 

Raneho Rd 

Westbound 

,Ir 
Left Thru Right 

11 OD 12 00 ,, 00 

1 1 

24500 24500 

0 0 

45 00 

000 

Yes 

Raricho Rd 

13 228 " 1 0000 1 0000 1 0000 

200 200 2 00 

1 0000 1 0000 1 0000 

0 0 0 

2 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

15 228 48 

08700 08700 0 8700 

1 0000 1 0000 10000 

4 66 14 

17 262 55 

0 

Generated w ith Im.EE 
Version 2022 ! SP 0-10) 

lnlc rscctlon Settings 

Pnonty Scheme 

Flared Lane 

S10fage Area (veh) 

Two-Stage Gap Acceplance 

Number of S1orage Spaces in Median 

Movement, Appr0.1ch, & lnte rseclion Results 

WC, Movemen1 VIC Rabo 

d_M, Delay fo1 Movement fstvehJ 

Mo\lement LOS 

951h•Percent1le Queue Length [veMn] 

95th-Percern1le Queue Leng1h [Mn] 

d_A, Approach Delay [sJveh] 

Approach LOS 

d_l, Intersection Delay (s/vehl 

Intersection LOS 

Silverston e 5 Resldent1al Subd1vrs1on 

10 . Basehne plus PrOjeCl PM 

1'11/2023 

Slop Stop Free ., .. 
Yes Yes 

0 0 

No No 

020 0 07 001 020 0,, 0 10 009 001 

2696 1928 1061 22 30 1956 11 53 818 7 87 

0 C B C C B A A A A A A 

073 0 25 025 074 081 0 81 029 000 000 0 04 000 000 

1816 636 636 1860 2029 2029 7 27 000 000 1 01 000 000 

2276 1655 225 040 

C C A A 

550 

0 
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Version 2022 {SP 0-10\ 

Intersection Level Of Service Report 
Intersection J: Goodwater Ave & Rancho Rd 

Control Type 

Analysis M e1hod 

Analysis Period 

Two-way stop Delay (sec I veh ) 

HCM 61h Ed111on Level 01 Serv1ee 

15 m1nu1es Volume to C apacity (vie) 

lntcrseclion Setup 

Name 

App1oach 

Lane Conliguia11on 

Tummg Movemeni 

LaneWdtn [Ill 

No or Lanf:!S in Enuy Pocket 

Ent ry Pocket Length 1ft] 

No of Lanes In Ex11 Pocket 

Exit Pocket Length (ft) 

Speed j mph) 

G1ade(•J.J 

Crosswalk 

Volumes 

Name 

Base Volume Input jveh/h] 

Base Volume AdJus1ment Factor 

Heavy Vehic les Percemage [%) 

Growth Factor 

In-Process Volume [veh/h] 

S.te-Generated Trips [veh!h] 

Diverted Trips. {veh/h] 

Pass-by Tnps [vehlhJ 

Exishng Site AdJUS.!merit Volume [veh/h] 

Other Volume [vehlh) 

Total Hourly Volume [vehlhJ 

Peak HOU! FactO!' 

Other Ad1us1men1 Factor 

Total 15-Mmute Volume{veh/h] 

Total AnalySIS Volume [vehlhJ 

Pedestflan Volume {pedlh] 

S ilverstone 5 Resident1at Subd1v1s1on 

10. Baseline p lus Proiect PM 

Dnveway 

North bound 

I"' 
Leh Thru Roghl 

1200 

0 0 

0 0 

3000 

000 

Ve, 

Driveway 

0 

1 0000 

200 

1 0000 

0 

2 

0 

0 

0 

0 

2 

09600 

1 0000 

1 

2 

0 

Goodwater Ave RanchO Rd 

Southbound Eas1bound 

+ ,.., 
Leh Thru Right Left Th1u Right 

1200 1200 1200 1200 1200 1200 

0 0 1 0 

13000 

0 0 0 0 

2500 '500 

000 000 

Yes Yes 

Goodwater Ave Rancho Rd 

10 0 13 13 211 0 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 2.00 200 200 2.00 200 

1 0000 1 0000 1 0000 1.0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 22 
0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

10 0 13 13 211 22 

09600 0 9600 09600 0 9600 09600 0.9600 

1 0000 1 0000 1 0000 1.0000 1 0000 1 0000 

3 0 3 3 55 6 

10 0 14 14 220 23 

0 2 

Leh 

0 

0 

1/11/2023 

11 0 
9 

0017 

Rancho Rd 

Westbound 

Ir 
Thru Rtght 

1200 1200 

1 

23000 

0 

45 00 

000 

Yes 

Rancno Rd 

261 35 

10000 1 0000 

200 200 

1 0000 1 0000 

0 0 

2 0 

0 0 

0 0 

0 0 

0 0 

263 35 

09600 09600 

1 0000 1 0000 

66 9 

27' 36 

2 

Gen erated w ith Eii'!Jl!m 
Version 2022 /SP 0-10) 

Intersection Settings 

Pnouiy Scheme 

Flared Lane 

S1orage Area (veh) 

Two-S1age Gap Acceptance 

Numbe1 of S10,age Spaces in Median 

Movement, A p proach, & lnlcrse<:lion Results 

VIC, Movemen1 VIC Raoo 

d M, Delay ro, Movement [stveh] 

Movement LOS 

951h-Percent1le Queue Length lveMnJ 

95th-Percen111a Queua Ler'lg1h ltuln) 

d_A, App1oach Delay [stveh] 

Approach LOS 

d_l, lntersecnon Delay (s/veh] 

lntersecuon LOS 

SIlve1stone 5 Residenhal Subd1vis1on 

10 • Baseline plus Proiect PM 

111112023 

Stop Stop Free ,, .. 
Yes 

1 

No Yes 

2 

000 002 000 0 02 001 

9 49 1100 978 791 

A B A A A A A A 

001 006 006 003 000 000 0 00 000 

0,. 140 140 085 000 000 0 00 000 

9'9 1029 043 000 

A B A A 

064 

B 
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In tersection Level Of St!rvicc Report 

Intersect ion 1 · Churn Creek Rd & R,mcho Rd 

Control Type 

Analysis Method 

Analysis Per100 

Roundabout Delay (sec I veh) 

HC M 6 th Ed1t1on Level Ot Service 

15 m1nu1es 

Intersection Setup 

Name 

Approach 

Lane Configuration 

Turning Movem ent 

Lane Wdlh [ft] 

No ol Lanes m Entry Pocket 

Entry Pocket Length (rt] 

No of Lanes in Exit Pocket 

Exit Pocket Length (ft) 

Speed [mph! 

Grade 1%1 
Crosswalk 

Volumes 

Name 

Base Volum e l npUI [1Jehlh) 

Ba!>e Volume Aqus tment Fac!Of 

Heavy Vehicles Percentage t•t.] 

Growlh Factor 

l n•P1ocess Volume [1Jehlh} 

Site-Generated Trips [1Jehlh ] 

Dwened Trips [vehlh] 

Pass-by T11ps Jven/h] 

Existing S11e AdJus1ment Volume {veh/h] 

Other Volume [vehfhj 

Total Hourly Volume jveh/h] 

Peak Hour Fac::lor 

Other Ad1us1ment Factor 

Total I S-Minute Volume l>Jetl.lhJ 

T01a1 Analysis Volume (veh/hl 

Pedes,nan Volume (pedlh) 

Silverstone 5 Res1d ent1al Subd 1v1s1on 

l 1 • Fu1ure plus P roJect AM 

Chum Creek Rd 

Northbound 

+ 
''" Thru Right 

1200 1200 12 OD 

a a 

a a 

4000 

000 

No 

Chum Creek Rd 

153 15 so 
1 0000 1 0000 1 0000 

2 00 200 2 00 

1 0000 1 0000 1 0000 

0 0 0 

0 a 0 

0 a 0 

0 0 a 
0 0 0 

0 0 0 

153 15 so 
1 0000 10000 1 0000 

1 0000 1 0000 1 0000 

3B ' 13 

153 15 50 

Victor Ave Chum C reek Rd 

Southbound Eastbound 

+ + 
''" Thru Righi Len Th1u Rig ht 

1200 1200 1200 1200 11 00 11 DO 

a a a a 

0 0 0 0 

3000 •ooo 
000 000 

Yes No 

V1ctorA1Je Churn Creek Rd 

" 11 258 135 286 117 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 200 2 00 200 200 200 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 a 0 0 

a 0 a 0 5 a 
0 0 0 0 0 0 

0 a 0 0 0 0 

0 a 0 0 0 0 

0 0 0 0 0 0 

34 11 258 135 291 117 

1 0000 1 0000 I 0000 1 0000 1 0000 1 0000 

1 0000 l 0000 1 0000 1 0000 1 0000 1 0000 

9 3 65 34 73 29 

34 11 25B 135 291 117 

0 

95 

A 

1111/2023 

Rancho Rd 

Westbound 

+ 
''" Thru Right 

1200 1200 1200 

0 a 

0 0 

40 00 

000 

No 

Ra ncho Rd 

so ,so '5 

1 0000 1 0000 1 0000 

200 200 2 00 

1 0000 1 0000 1 0000 

0 0 0 

a 16 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

so 466 '5 

1 0000 1 0000 10000 

1 0000 1 0000 1 0000 

13 117 11 

50 , .. '5 

Generated w ith liilJ!lEim 
Version 2022 (SP 0-l0l 

tnterse<:Hon Settings 

Number of Confllc11ng C1rC1Jlat1ng Lanes 

C1rculntmg Flow Rate [veh/hJ 

Ex1bng Flow Rate [veh/h] 

Demand Flow Rate [1Jeh/h) 

AdJUSle!I Demand Flow Rate [veh/h) 

Unes 

Overwrite Calculated Critical Headway 

User.Defined Cnbcal Headway Is! 

Overwrite Calculat ed FoUO\"rUp Time 

User-Defined Follow.Up Time [sJ 

A (intercept) 

B (coetfic1ei,t) 

HV Adjustme nt Factor 

Entry Flow Rate [veh/h] 

Capaotv of Emry and Bypass Lanes [1Jehlh) 

Pedeslflan Impedance 

Capacity per Entry Lane j>Jehfh] 

X, volume I capacity 

Movement, Approach. & lnte rscctfon Results 

Lane LOS 

95th-Pe1cent1le Queue Lenglh [veh) 

95th-Percentlle Queue Length {ft) 

Approach Oe!ay [s/1/eh} 

Appioach LOS 

Intersection Delay [stveh] 

Intersection LOS 

Silverstone 5 Resdent1al SubdNis1on 

11 ~ Future plus ProJect AM 

1111/2023 

1 1 1 1 

J69 662 97 309 

182 199 895 383 

153 I 15 I so 341111258 m I 291 I m 50l•66 l<S 

1s3 I ,s I so 34 I 11 I 2sa 1Js I 291 I 111 so I t1ss I t1s 

No No No No 

No No No No 

138000 138000 138000 1380 00 

0 00102 000102 0 00102 000102 

0 98 0 98 098 098 

223 310 55" 573 

856 689 1251 1007 

1 00 1 00 1 00 1 00 

839 675 1226 988 

0 26 045 °'' 0 57 

A B A B 

1 °' 2 33 232 369 

2601 58 24 5808 92 34 

710 11 86 7'7 11 18 

A B A 8 

952 

A 



Generated With rm.mm 
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Intersection Level or Service Report 
Intersection 2: Shasta View Dr & R.incho Rd 

Control T ype 

Analysis Method 

Ana1ys1S Period 

Signalized Delay (sec I veh} 

HCM 6th Edition Level or Service 
15 minutes VOiume to Capac11y (vie) 

Intersection Setup 

Name 

Approach 

Lane Configu,auon 

Turning Movement 

Lane VVldth (ltl 

No of Lanes m Entry Pocket 

Emry Pockel Length {fl) 

No of Lan~ m Exit Pocket 

Exit Pocket Length {ltl 

Speed (mphl 

G1ad-ef% ] 

Cun:r P,esent 

Crosswalk 

Silverstone 5 Reslden11a1 Sulx:hv1s10n 

1 1 - Future plus ProJe<:1 AM 

Shasta View Dr 

No11hbound 

,t-
Leh Th1u Right 

11 00 11 00 ,, 00 

1 0 

20000 

0 0 

35 00 

000 

No 

Yes 

Shasta V1~•1 Dr Rancho Rd 

Soulhbound Eas1bound , .. , .. 
Left Thru Right Leh T hru 

11 00 1200 12 00 1200 11 00 

1 0 1 

28000 330 00 

0 0 0 

3500 45,00 

0 00 0 00 

No No 

Yes Yes 

Righi 

11 00 

0 

0 

231 

C 

1/11/2023 

O 376 

Rancho Rd 

Westbound 

,Ir 
Lett Thru Right 

11 00 ,200 11 00 

1 1 

24500 24500 

0 0 

45 00 

000 

No 

Yes 

Generated w ith rm.mm 
Version 2022 (SP 0-10) 

Volumes 

Name Shasta View 0.-

Base Volume Input (veh/t1) ,so 
Base Volume Adjustment Factor 1 0000 

Heavy Veh1des Percentage [•/. ] 200 

Grovllh Factor 1 0000 

ln•Process VOiume (vehfh) 0 

Sne-Generated Trips [veh/hl 16 

DIYerted T11ps (11eh/h] 0 

Pass-by Tnps (veh/hJ 0 

Existing Site Adjustment Volume [veh/h] 0 

Other Volume [veh/h) 0 

Right T urn o n Red Volume [11eh/h] 

Total Hou1ly Volume [veh/h) 166 

Peak Hour Facto1 1 0000 

Other Adjustment Factor 1 0000 

Total 15•Minute Volume (veh/h] 42 

Total Analysis Volume jveh/h] 166 

Presence of On-Street Parking No 

On-S1teet Parking Maneuver Rate [lhJ 

local Bus Slopping Rate [/h] 

v_do. Outbound Pedestrian Volume crossm g majOI strE e 

v_d, Inbound Pedestrian Vol ume crossmg maior s tree I 

v_co, Outbound Pedestria n Volume crossi ng mrnor SlrE e 

v_c1, Inbound Pedesman Volume crossrng rrmo r st ree I 
v _ab, Corne, Pedes111an Volume lpedlh] 

Blcyde Volume !blcyde&/hJ 

S11vers1one 5 Reslden11a1 Sutxliv1s1on 

11 - Future plus Proie-ct AM 

90 65 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

4 0 

0 0 

0 0 

0 0 

0 0 

0 

94 65 

1 0000 1 0000 

1 0000 1 0000 

24 16 

94 65 

No 

0 

0 

1 

1 

0 

0 

0 

1/11/2023 

Shasta View Dr Rancho Rd Raneho Rd 

70 ,o 116 55 265 55 15 238 33 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 2 00 200 200 200 2 00 200 200 200 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 10000 1 0000 1 0000 

0 0 0 0 0 0 0 0 0 

1 0 0 0 5 0 1 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 

71 " 116 55 270 55 16 238 33 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 1 0000 1 0000 1 0000 

18 10 29 14 68 14 ' 60 8 

71 ,o 116 55 270 55 16 238 33 

No No No No No No 

0 0 0 

0 0 1 

0 0 0 

0 0 0 

0 1 0 

0 0 0 

0 0 0 



Generated with lm.mDJ 
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lnl crscction S<!ttings 

Located 1n CBO 

Signal Coordmatson Group 

Cycie Length {SJ 

Coordination Type 

Actuation Type 

Otfset ls} 

Otlsct Reference 

Perrmss1ve Mode 

Lost time tsl 

P has ing & Timing -
Control Type 

S.gnal Group 

Auiol1a,y s,gnal Groups 

Lead I Lag 

M1n1m um Green [s} 

Maximum Green js) 

Amber[s ] 

A ll red [s] 

Sp111 [s ] 

Veh1ele Extens ion [s) 

Walk [sJ 

Pedestrian Clearance Isl 
Delayed Vehicle G1een jsJ 

Rest In Walk 

11. s 1a11-Up Lost Time (s] 

12, C1ea,ance Lost Time (s} 

Minimum Recall 

Maximum Recall 

Pedestnan Recall 

Detector Loca11o n f tt] 

Delecto, Leng1h [ft) 

I, Upstream F1!1erlng Factor 

Exclusive Pedestrian Phase 

Pedestrian Signal G1oup 

Pedestrian Walk [s] 

Pedestnan aearance lsJ 

S1!ve1stone 5 Resldenti31 Subd1v1s1on 

11 • Futwe plus Pro_iecl AM 

Protect Pernus Perm1s P,oiect 

3 8 7 

Lead Lead 

5 10 5 

30 30 30 

30 30 3 0 

10 1 0 1 0 

23 22 20 

30 30 30 

5 

13 

00 00 00 

No 

20 20 20 

20 20 20 

No No No 

No No No 

No No No 

1 00 I 00 1 00 1 00 

11~1/2023 

No 

70 

Time of Day Pauern lsolaled 

Fully ac1ua1ed 

Smgle8.ind 

000 

Pe1m1s Pe1m1s Protect Perm1s Pei-mis P101ect Perm1s Pe,mis 

4 5 2 ' 6 

Lead Lead 

,0 5 ,o 5 ,0 

30 30 30 30 30 

30 30 30 3 0 30 

1 0 I 0 1 0 10 1 0 

19 9 19 9 19 

30 30 30 30 30 

5 5 5 

10 10 10 

00 00 00 00 00 

No No No 

2 0 2 0 20 20 20 

20 2 0 2.0 20 20 

No No No No No 

No No No No No 

No No No No No 

1 00 1 00 ' 00 1 00 1 00 1 00 ' 00 1 00 

Generated w ith lm.mDJ 
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Lane Gro up Calculations 

Lane Group 

C, Cycie Length [sJ 

L. Total Lost Time per Cycle [s] 

ll_p, Permttted Start-Up Los1 Time Is) 

12, Clearance Lost Time {s) 

g_1, Elfecbve Green Time ($] 

g I C, Green / Cycle 

(v I su Volume/ Satu,a!Jon Flow Rate 

s, saturation flow ra te [vehlhJ 

c. C apooty (vehlh) 

d 1, Urnfofm Delay fsJ 

k, delay cal1t:wauon 

I, Upstream Filtering Factor 

d2, Incremental Delay [sJ 

d 3, ln1llal Queue Delay Is) 

Rp. platoon ratio 

PF, progress.on factor 

Lane Group Results 

X. volume I capaClty 

d, ()ejay l or Lane Group [Si\feh] 

Lane Group LOS 

Critical Lane Group 

50th-Percen11le Queue Length (ve tv1nJ 

SOlh-Percentile Queue Length (Mn) 

95th-Percen~le Queue Length (veMnJ 

951h-Percentl!e Queue Length [lt/!nl 

s11ve1stone 5 Resldent13J SubdivtSion 

11 . Future p lus ProJect AM 

L C L 

70 70 70 

4 00 4 00 4 00 

200 200 200 

8 14 ' 0 12 020 005 

009 009 oo, 
1781 1742 1781 

214 351 99 

2999 24 64 3264 

011 0 11 0 11 

100 1 00 1 00 

594 091 9 40 

0 00 000 000 

1.00 , 00 1 00 

1 00 '00 1 00 

0 7B 045 072 

35 93 25 55 4204 

D C D 
,, ,, , 

293 2 27 139 

7J 13 5670 J4 7.:, 

527 ' 08 250 

13 1 63 10206 6254 

l/~112023 

C L C L C R 

70 70 70 70 70 70 

4 00 4 00 400 4 00 4 00 4 00 

2 00 200 200 200 200 200 

10 3 35 1 33 33 

014 005 050 002 047 047 

009 003 0 18 001 013 002 

1653 1781 1815 1781 1870 1589 

226 87 897 37 872 741 

2B 90 32 79 1095 33 97 11 46 1021 

011 011 050 0 11 050 050 

1 00 1 00 1 00 1 00 1 00 1 00 

372 7 35 1 14 7 52 077 0 11 

000 000 000 0 00 000 000 

1 00 I 00 1 00 , 00 1 00 1 00 

1 00 1 00 1 00 1 00 1 00 100 

069 063 0 36 043 027 004 

32 6 1 40 15 1208 41 50 1223 10 33 

C D B D B B 

260 1 03 276 0 33 204 025 

64 BB 25 70 6892 822 5098 6 30 

4 67 1.85 4 96 059 367 045 

116 79 46 26 124 05 14 BO 9177 11 35 
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Movc-mc-nt, Approach, & l ntc-rsc-ctlon Resul ts 

d_M. Delay for Movement [slvehj 

Movement LOS 

d_A, Approach Delay {slveh] 

Approach LOS 

d_l , Intersection Delay ls/Veh] 

lntersecuon LOS 

Intersection VIC 

Other Modes 

g_Walk,m1, Effective Walk Time {sj 

M_corne1, Coiner Cnculation Area (ft1 /ped] 

M_CW, C ros'liwalk C11culat.ion Alea (Wiped) 

d p, Pedestrian Delay [s] 

l p,mt. Pedesman LOS Score Im Intersection 

c ,osswalk LOS 

s_b. Sa1urat1on Flow Rate of the bicycle !ane !blcyctes/ ] 

c_b, Capacity of the bicycle lane [brcycles.lh J 

d_b, Bu::ycle Delay [s] 

t_b,1nt. Blcyde LOS Scoie r01 1n1e1secllon 

Bicycle LOS 

Sequence 

3593 I 2555 I 2555 

0 I C I c 
30 ., 

C 

90 

0 00 

0 00 

2664 

2094 

8 

2000 

513 

19 37 

2096 

8 

1111/2023 

42 04 I 32 61 I 32 6 1 40 15 1 12oa 1 1200 41 so 1,223 1 1033 

o I c I C o I s I 8 o I " I 8 

35 56 16 14 1365 

D 8 8 

2309 

C 

0 376 

9 0 90 90 

0 00 000 0 00 

0 00 000 0 00 

2664 2664 2664 

2.084 2 368 2373 

8 8 8 

2000 2000 2000 

428 428 428 

21 67 2167 21 67 

1.934 2 187 2 033 

A 8 8 

~~i I : I : I : I : I : I : I : I • I : I : I • I • I • I • I • I • I 

S1hl'erstone 5 Resldent1al Subd1v1s1on 

11 • Future plus Pro.iect AM 

I 2lo. 

' /IOI, 

l lsG.+ , .. 
-=-~5, 

l t,6 S.Dli 

I ., 
I .. 

1 lll 
I :=~ 

.... 4 

~; 
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Intersection L evel Of Service Report 

Intersection 3: Ra ncho Rd 8, Goodwater Ave: 
ContrOI Type 

Ana t~slS Melhod 

Analysis Penod 

Two-way slop Delay (sec I veh) 

HCM 6th Edllion Level Of Serv1ce 
15 mmu1es Volume to Capacity (vie) 

Intersection Setup 

Name 

Appioach 

Lane Conrigurauon 

Tummg Movement 

Lane Width [fl] 

No of Lanes in En1ry Pocket 

Entry Pockfl\ Length [ftJ 

No of Lanes in Elcit Pocket 

E101 Pocket Length [fl] 

Speed [mph) 

Grade 1•14) 

c,osswalk 

Volumes 

Name 

Base Volume lnpul [vehlh] 

Base Volume Ad1ustment Factor 

Heavy Veh1des Percentage [•/,) 

G1owth Factor 

In-Process Volume Jveh/h] 

Site-Generated Tnps [vehfh] 

Dwened Tnps [veh/hl 

Pass-b-j Trips (vehfh] 

E.lusllng Site AdJustment VOiume {'<ehlh] 

Ott1er Volume [vehfh] 

Total Hour1y Volume tvehfhJ 

Peak HoUJ Facto, 

Other Adjustment Factor 

Total 15-Minute Volume (vehlhJ 

Total Analysis Volume [veh/h] 

Pedestrian Volume [ped'hJ 

S~vers1one S Residen11al Subdivision 

11 - Future plus Project AM 

D11veway 

Nonhbound 

r 
L•h Thru Right 

1200 

0 0 

0 0 

30 00 

000 

Yes 

Drrveway 

0 

1 0000 

200 

1 0000 

0 

2 

0 

0 

0 

0 

2 

1 0000 

1 0000 

1 

2 

0 

Goodwate1 Ave RanchO Rd 

Southbound EastbOund 

+ , .. 
Leh Th1u Right Left Th1u Right 

1200 1200 12 00 1200 1200 1200 

0 0 1 0 

13000 

0 0 0 0 

2500 4500 

000 000 

Y•• y,. 

Good.vate1 Ave Rancho Rd 

61 0 23 11 364 0 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 

200 200 200 200 200 200 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 6 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

61 0 23 11 364 6 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

15 0 6 3 91 2 

61 0 23 11 364 6 

0 0 

Leh 

0 

0 

12 1 
8 

0 1 11 

Rancho Rd 

Westbound 

Ir 
Thru Right 

1200 1200 

1 

23000 

0 

4500 

000 

Yo, 

Rancho Rd 

245 1B 

1 0000 1 0000 

200 200 

1 0000 1 0000 

0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

246 18 

1 0000 1 0000 

1 0000 1 0000 

62 5 

246 18 

0 



Gene,a1ec1 witn lmmiit:J 
Version 2022 jSP 0 -10) 

lntc,scctlon Settings -
P,iouty Scheme 

Flared Lane 

St&age Area fvenJ 

T w~S1age Gap Accep1ance 

Numbe, or Sto1age Spaces in Median 

Movement, Approach, & lnlcrseclion Results 

vrc. Movement WC Ratio 

d_M. Delay for Movement [s/vehJ 

Movement LOS 

95ch-Percent1le OL1eue Length ['Jehlln] 

95tn-Pe1cen11Ie Queue Lenglh (Mn] 

d_A, Approach Oelay (sl'Yeh] 

AppIoach LOS 

d_l. lntersecoon Delay (sl'Yeh] 

Intersection LOS 

Silverstone 5 Res1denual SubdivIs10n 

11 • Future plus Pro1ect AM 

Stop 

No 

000 

10 32 

B 

0 01 

022 

1032 

B 

111112023 

Slop Free F,ee 

Yes 

1 

YO$ 

2 

0 11 000 003 0 01 

12 14 1013 779 

B B A A A A A 

0 37 0 37 003 0 00 000 000 000 

932 9 32 0 64 0 00 000 000 0 00 

11 59 022 000 

B A A 

1 48 

B 

Generated wI1h lmmiit:J 
Vers10n 2022 {SP 0-10) 

lnlcrscction Level Of Serv ice Report 

Intersection 1 : Churn Creek Rd & Rancho Rd 

Contro l Type 

Analysis Me thod 

Analysis Period 

Roundabout Delay (sec I veh) 

HCM 6 th Edition Le,.-el Of Service 

15 minutes 

Intersection Setup 

Nam, 

Approach 

Lane Con~guratIon 

Turmng Movement 

Lane W dth !fl] 

No of Laries m Entry Pocket 

Entry Pocket Length jh) 

No of Lanes m Exit Pocket 

8(11 Pocket Length !ti] 

Speed [mph) 

Grade [%] 

Crosswalk 

Volumes 

Name 

Base Volume Input [veM'i] 

Base Volume Ad.llJstmen1 Factor 

Heavy l/eh1des Percentage [11.) 

G1owth Facto, 

In-Process VOiume {YehfhJ 

Sile-Generated Tnps [veh/h\ 

Dr.-erted Trips [veMiJ 

Pass-by Trips [veh/hJ 

Eiustmg Site AdJustment Volume (vehlhl 

Other Volume ('JehJh) 

Tot al Hourly Volume (vehlhJ 

Peak Hour Facto, 

Other AdJustment Factor 

TO!al 1S-M1nuIe Volume !veh/h) 

Total Analysis Volume jveh/h) 

Pedestrian Volume (ped/hl 

Silverstone 5 Residential Subd1vis1on 

12 • Future plus Pro1ect PM 

Churn Creek Rd 

Northbound 

+ 
Left Th1u Right 

1200 1200 1200 

0 0 

0 0 

4000 

000 

No 

Churn Creek Rd 

146 27 " 1 0000 1 0000 1 0000 

200 2 00 200 

1 0000 1 0000 1 0000 

o 0 o 
0 o o 
0 0 o 
0 0 o 
0 0 0 

0 o 0 

146 27 54 

1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 

37 7 14 

146 27 54 

Victor Ave Churn Creek Rd 

Southbound Eastbound 

+ + 
Loft Thru Righi Lei! Th1u Right 

1200 1200 1200 1200 11 00 11 00 

0 0 0 0 

0 0 0 0 

3000 ,ooo 
0 00 000 

Yes No 

V1cto1 Ave Churn Creek Rd 

83 22 222 213 4'2 116 

1 0000 1 0000 1 0000 1 0000 10000 10000 

200 200 200 200 200 2 00 

1 0000 1 0000 1 0000 10000 1 0000 1 0000 

0 0 0 o 0 0 

0 0 0 o 17 0 

0 0 0 o 0 0 

0 0 o 0 0 0 

0 0 0 0 0 0 

0 0 o 0 0 0 

83 22 222 213 459 116 

1 0000 1 0000 1 0000 1 0000 10000 1 0000 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

21 8 56 53 115 29 

83 22 222 213 459 116 

0 

1/1112023 

126 
B 

Rancho Rd 

Weslbound 

+ 
Left Thru Right 

1200 1200 1200 

0 o 

0 0 

,ooo 
000 

No 

Rancho Rd 

50 41i 78 

1 0000 1 0000 1 0000 

200 200 200 

1 0000 1 0000 1 0000 

o 0 0 

0 10 0 

0 0 o 
0 0 o 
0 0 0 

0 0 o 
50 427 78 

1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 

13 107 20 

50 427 78 



Generated w ith DD.Elm 
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Intersection Setting s 

Number of Conn1ct1ng Circu1a1.1ng Lanes 

Circulating Flow Rate [veh/hJ 

EJollng Flow Rate (vehlh) 

Demand Flow Rate (veh/h] 

Adtusted Demand Flow Rate fvehJh) 

L:incs 

Overwrite Calculated Cr111cal Headway 

User-Defined C11t1ca1 HeactNay [s) 

Overwrite Calculated Follow-Up Time 

Use,-Defined FOiiow-Up Time {sl 

A(lntercept ) 

B (coeffio ent) 

HV Ad1ustment Factot 

En1iy Flow Rate (vehfhJ 

Capacity ol Entry and Bypass Lanes [veh/h] 

Pedestrian Impedance 

Capacity per Entry Lane [vetv'h) 

X. volume I capacity 

Movcmc nl, Approac h, & Intersection Results 

Lane LOS 

95th-Pe1cen!lle Queue Leng1h [vehJ 

95th,Percenule Queue Length ff1 ] 

Approach Delay (slveh} 

Approach LOS 

lnt<.>rseCllon Delay [stveh] 

l nte,sec~on LOS 

Silverstone 5 Resrden11a1 Sutx:11v1s10n 

12. Future plus PrOjeCl PM 

-

1 

770 

192 

1.i6 I 21 1 s.i 

1-15 I 21 l s.i 

No 

No 

138000 

0 00102 

098 

232 

630 

1 00 

617 

0 37 

B 

1 69 

42 2 1 

11 04 

B 

1/1 112023 

1 1 1 

635 158 394 

32<1 811 608 

83 1 221222 213 I a59 I 116 50 1 '27 1 78 

BJ l 22l222 213 I -159 I 116 50 I 1127 J 7B 

No No No 

No No No 

1380 00 1380 00 138000 

000102 000102 0 00102 

098 098 0 98 

334 804 567 

722 1175 92• 

1 00 1 00 1 00 

708 1152 906 

046 068 061 

B B 8 

245 577 4 32 

61 2B 1<14 2B 10810 

11 69 1303 13 12 

B B B 

1259 

B 

Genera1ed with DD.Elm 
Version 2022 /SP 0-10) 

lnters l!c:tion LC!vel Of SNvice Report 

lnl!?rscction 2: Shasta View Dr & Rancho Rd 
Control Type 

Analysis Method 

Analysts Penod 

Sgnalized Delay (sec f veh) 

HCM 6th Ed1t1on Level Of Service 

15 minutes Volume to Capacrty {vie) 

In te rsection Setu p 

Name 

Approach 

lane Conf1gura11on 

Tu1n1ng Movement 

Lan@ Width [ttj 

No of l anes in Entry Pocket 

En1ry Pocket leng1n {ti} 

No of Lanes 1n Exit Pocket 

Exit Pocket Leng1h [ft] 

Speed [mph) 

Grade 1•1.J 
Curb Present 

c,osswalk 

S ilverstone 5 Resldentlal Subd1vis1on 

12 - Future plus Pro1ect P M 

Shasta View Dr 

Northbound 

,t-
Left Th ru Right 

11 00 11 00 11 00 

1 0 

20000 

0 0 

35 00 

000 

No 

Yes 

Shasta View Dr Rancho Rd 

Southbound Eastbound 

, t- ,t-
Left Tnru Righi Left Thru 

11 00 12 00 1200 1200 11 00 

1 0 1 

200 00 33000 

0 0 0 

35 00 4500 

000 000 

No No 

y., YH 

Right 

11 00 

0 

0 

Leh 

1/11/2023 

218 
C 

0343 

Rancho Rd 

Westbound 

,Ir 
Thru Right 

1100 1200 11 00 

1 1 

245 00 24500 

0 0 

3000 

000 

No 

Yes 



Gene,ated With lilJ.EJE 
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Volumes 

Name Shas,a v,ew Dr 

Base VOiume Input [11eh/h] so 
Base VOiume Adjustment Factor 1 0000 

Heavy Vehicles Percentage [*/4] 2 00 

Gro~h Fac1or 1 0000 

ln•PfOCe-5$ VOiume [11ehlh} 0 

S1te-Genera1ed Trips (11eh/h] 10 

[)111ened Tnps [11eh/h] 0 

Pass-by Tnps {veh/h] 0 

Ex1song Site Adjustment Volume [veh/h] 0 

Other Volume [veh/hJ 0 

Right Turn oo Red Volume fvehlh] 

To1a1 Hou1ly Volume {veh/hl 90 

Peak Hour F.tetor 1 0000 

Other Adjustment Factor 1 0000 

Total 15-Minute VOiume (veh/hJ " Total Analysis Volume tvehlh) 90 

Presence of On-Street Parking No 

On-Street Parkmg Maneuver Rate [/hl 

Local Bus Stopping Rate [th] 

11 do, OUtbound Pedestrian Volume crossing ma1or s\f e 

v_di. Inbound Pedestrian Volume crossing ma1or stree I 

v_co, Outbound Pedcstriw VOiume crossing mlno1 Sir( e 

v_ci, Inbound Pedestnan Volume crossing minor stree ( 

11 ab. Coiner Pedestrian Volume JpeO'hJ 
Btcycie Volume lb1Li'des/h] 

S11vers1one 5 Restdent1a1 Subd1v1s1on 

12. F uture p lus ProJecl PM 

90 30 

1 0000 1.0000 

200 200 

1 0000 1 0000 

0 0 

3 0 

0 0 

0 0 

0 0 

0 0 

0 

93 30 

1 0000 1,0000 

1 0000 1 0000 

" 8 

93 JO 

No 

0 

0 

0 

0 

0 

0 

0 

1111@2~ 

Shas,a View o, Rancho Rd - Rancho Rd 

45 40 86 111 210 115 , o 262 55 

1 0000 1 0000 1 0000 1 0000 1 0000 1.0000 1.0000 1 0000 10000 

200 200 2 00 200 200 200 2 00 200 200 

I 0000 1 0000 I 0000 1 0000 1 0000 1.0000 1 0000 1 0000 10000 

0 0 0 0 0 0 0 0 0 

5 0 0 0 17 0 2 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 

50 ,o 86 111 m 115 42 262 55 

1 0000 1 0000 1,0000 1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 1.0000 1 0000 10000 

13 10 22 " 57 29 11 66 " so 40 86 111 m 115 42 262 55 

No No No No No No 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Generated w ith lilJ.EJE 
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lnterseetion Settings 

Located 1n CBO 

Signal Coordmat1on Group 

Cycle length [s] 

Coordnat1on Type 

Actuauon Type 

Offset[s] 

Offset Reference 

Permssive Mode 

Lost time [s] 

Phasing & Timing 

Control Type 

Signal Group 

Auxiliary Signal G10ups 

Lead / Lag 

Minimum Green [s] 

Maximum Green [sl 

Arnbef (s) 

AJI red [s] 

S~1t[s] 

Vehicle E.xtens1on [sJ 

Walk ls] 

Pedestrian Clearance (s] 

Delayed Vehide Green (s] 

Rest In Walk 

11, Start.Up LOSI Time [s] 

12, Clearance l ost Tlme [s) 

Mm1mum Recall 

Maximum Recall 

Pedestrian Recall 

Detector Loca11on [fl] 

Detector length (Ill 

I, Ups1ream F1ltenng Factor 

Exclusive Pedestrian Phase 

Pedestrian Signal Group 

Pedes1flan Walk [s] 

Pedesman Clearance [sJ 

SIiverstone 5 Residential Subd1vts1on 

12. Fu1ure plus ProJect PM 

Pro1ect Pemu Perms PIO(i!CI 

3 B 7 

Leao Lead 

5 10 5 

30 30 30 

3.0 JO JO 

1 0 1 0 1 0 

12 22 9 

30 J 0 30 

5 

13 

00 00 00 

No 

20 20 20 

20 20 20 

No No No 

No No No 

No No No 

1 00 1 00 100 100 

1/1 1/2023 

No 

70 

Time of Da~ Panern 1sora1ed 

Fully actua1ee1 

SmgleBand 

000 

Peun1s Perm1s P101ect Pe11ms Perms Protect Perm,s Pem'lls 

4 5 2 1 6 

Lead Lead 

10 5 10 5 10 

30 30 JO 30 JO 

JO JO J 0 JO JO 

1 0 1 0 1 0 1 0 1 0 

19 20 24 15 19 

30 30 30 3 0 30 

5 5 5 

10 10 10 

00 00 00 00 0 0 

No No No 

20 20 20 20 2 0 

20 20 20 20 2 0 

No No No No No 

No No No No No 

No No No No No 

1 00 1 00 1 00 1 00 1.00 1 00 1 00 100 



Generated With D JILilm 
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Lan~ Group Calculations 

Lane Q oup 

C, Cycle Length (s] 

L. Tot al Lost Time per Cyde (s] 

I1_p. Perm1ned SIart-Up Lost Time Is] 

12, c Iea1ance Lost Tin1e (sJ 

!U, Etfect1Ye Green Time (s] 

g f C, G1een I Cycle 

(Y / s)_, Volun1e I Saturation Flow Rate 

s. saturatron !low ,ate Jveh/h] 

c, Capaa!y lveh/hj 

dl , Uniform Delay [SJ 

k. delay c.ilIbrat100 

I. Upstream F1lte11ng Fac101 

d2, l ncrememal Delay {sJ 

d3. l nH1al Queu11 Delay (s ] 

Rp, platoon raHo 

PF, progiession ractor 

Lane Group Re sults 

X, volume I capacny 

d. Delay lor Lane Group (sNeh) 

Lane G10up LOS 

Critical Lane Group 

50th-Pe1cent1le Queue Length [vehi1n] 

S01h-Percent1le Queue Length [M n) 

95th-Percenti1e Queue Length fvehlln] 

951h-Pe1cent1le Queue Leng,h [It/In) 

S ilvers tone 5 Resldent,al Subd1Y1S10n 

12 • F U1Ule p lus Pr01ect PM 

L C 

70 70 

'00 '00 

200 200 

5 11 

007 015 

005 007 

1781 1793 

120 272 

3218 27 13 

0 11 0 11 

1 00 1 00 

9 01 1 17 

0 00 000 

1 00 1 00 

1 00 1 00 

0 75 0 45 

41 19 28 30 

D C 

r,, 

173 1 86 

43.24 46.50 

311 335 

TT82 83 71 

L C L C L 

70 70 70 70 70 

' 00 '00 '00 400 4 00 

200 200 200 200 200 

3 9 6 Ji' 3 

005 0" 008 053 0 04 

003 008 008 0 19 002 

1781 1669 1781 1765 1781 

83 219 148 939 75 

32 87 28 70 3H9 954 33 OJ 

0 11 0 11 0 11 050 011 

1 00 1 00 1 00 1 00 1 00 

6 95 239 735 1 09 6 52 

000 000 000 000 000 

100 1 00 1 00 1 00 1 00 

1 00 1 00 1 00 1 00 1 00 

081 0 58 075 036 0 56 

39 B2 31 09 3884 10 63 39 54 

D C D B D 
II, " 

096 2 03 200 2.62 0 8 1 

2390 50 73 49 93 6562 2036 

172 365 360 472 1 47 

'302 9131 89 88 118 12 3665 

1/11/2023 

C R 

70 70 

'00 400 

200 200 

35 35 

049 049 

0 14 003 

1870 1589 

918 780 

1059 9 44 

0 50 050 

1 00 1 00 

0 78 0 17 

0 00 000 

1 00 1 00 

1 00 1 00 

029 0 07 

,, 38 961 

B A 
,,. 
2 33 044 

58 30 10 92 

4 20 079 

104 94 1965 

Generated with D JILilm 
Version 2022 (SP 0-10) 

Movement, Approach, & Intersection Resu lts 

d_M, Delay for Movemen1 [sJveh] 

Movement LOS 

d_A, Approach Delay {slveh) 

Approach LOS 

d I, ln1ersec110n Delay lsflleh] 

l nte isecllon LOS 

I ntersectIon VIC 

Other Modes 

g_Walk,mi, Effecbve Walk Time (s] 

M_corner, Corner C1rculanon Alea [lt1/ped] 

M_CW, Cross1ualk Circulation Area [11'/pedJ 

d_p, Pedestrian Delay [s] 

l_p,inl . Pedesman LOS Score for Jntersect1on 

Crosswalk LOS 

4119 l283ol,e,o 

D 7 C l C 

33 74 

C 

90 

000 

000 

2664 

2 0B5 

B 

s b, SatUl'at1on Flow Ra1e Of the brcycie lane (brcycies/ J 2000 

c b Capacity of the blcyde lane (blcycles/hJ 513 

d_b, Bicycle Dela)' fs] 19 37 

I_b,1n1, Btcycle LOS Sco,e for Intersection 1911 

Bicycle LOS A 

Sequence 

1111/2023 

3sa2731ool31o• ,as4 f ,063 I 1063 3954 I 11,a I 961 

D 7 C 7 C D I B I B D I B I A 

33 57 17 54 14 40 

C B B 

21 83 

C 

0 343 

90 90 90 

000 000 000 

000 000 0 00 

2664 2664 2664 

2094 2363 2 282 

B B B 

2000 2000 2000 

428 570 <28 

2167 1792 2167 

1850 2 307 2 152 

A B B 

Rin~ 1 
Ring 2 

Rin~ 3 
Rin~ 4 1:i:11 1 111 1 1 11 1 1 1 1 1 

;G l 1~ ~ ..... 
Hll ,·s: 

s !'Q, 

SItve1stone 5 Resdenllal Subd1vis1on 

12- FuIure plus Project PM 

I lk 

11! 15.t 

,....------ -
--- -· - -':=! ::: 

:!l 
:'.I . , I . ;:; 

-:~ ::, 
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Intersection Level 01 Service Report 

Intersection 3: Rancho Rd & Goodwater Ave 
Control Type 

Ana1ys1s Method 
Analysis Penod 

Two-way stop Delay (sec I veh) 
HCM 61h Edrt1on L evel 01 Service 

15 minutes Volume to C3pac1ty (vie) 

lntcrscclion Setup 

Name 

Approach 

Lane Confi gu,at•oo 

Turning Movement 

Lane Wdth jfl] 

No ol Lanes m Entry Pocket 

E nlry Pocket lellQth [It] 

No or Lanes m Exit Podce1 

Exit Pocket Length [It] 

Speed [mpn) 

Grade [01.J 
C1osswalk 

Volunu~s 

Name 

Base Volume Input [vehlhJ 

Base Volume Adjustmenl Factor 

Heavy Vehicles Pe1centage {•/•J 

Growth Fac1or 

In-Process Volume lvehlhl 

Site-Generated Tups lveh/h) 

Ovened Tnps (vel\/hJ 

Pass-by Tnps [vehlh) 

Ex1s1Jng Sit e AdJUStmen1 Volume [vehlhJ 

OtM, Volume [veh/h} 

Total Hourly Volume [veh/h} 

Peak Hour FactOf 

Other Ad1ustmen1 Factor 

Tot a! 15-Mmute Volume lveh/hJ 

Total Analysis Volume (vehlhJ 

Pertesman Volume (pedlh] 

S1lve1stone 5 Resldent1a1 Subd1v1s1on 

12 + Fu1ure plus Pro,ect PM 

Dnveway 

Northbound 

r 
Left Thru Righi 

1200 

0 0 

0 0 

3000 

0 00 

Yes 

0nveway 

0 

1 0000 

2 00 

1 0000 

0 

2 

0 

0 

0 

0 

2 

1 0000 

1 0000 

1 

2 

0 

Gooawa1e1 Ave Raneho Rd 

Southbound Eastt>ound 

+ ,r 
Leh Th'" R1gh1 Lelt Thru Righi 

1200 12 00 1200 1200 12 00 12.00 

0 0 1 0 

13000 

0 0 0 0 

2500 4500 

000 000 

Yes Yes 

Goodwater Ave Rancho Rd 

16 0 22 17 261 0 

1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

200 2 00 200 200 200 '00 
1 0000 1 0000 1 0000 1 0000 1 0000 1 0000 

0 0 0 0 0 0 

0 0 0 0 0 22 

0 0 0 0 0 0 
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AppendixD 

Proportional Share Calculations 

Transportation Impact Study for the Silverstone 5 Residential Subdivision 
October 2023 





Equitable Share Calculations 
TIS for the Silverstone 5 Residential Subdivision Projec1 

AM PM 
Project Trips (T) 21 27 

Description of Project Improvement: 

Install a roundabout and consolidate with Victor Avenue 

Calculation of Project Share 

P=T/(TB-TE) 
where: 
P = Equitable Share 
T = Project trips during the affected peak hour 
TB= Build-out volumes 
TE= Existing volumes 

T 21 27 
TB 1897 1484 
TE 940 1066 
p 2.2% 6.5% 

Whitlock & Weinberger Transportation, Inc. 

Total Volume Entering the 
Intersection of 

Churn Creek Rd/Rancho Rd 
AM PM 

Existing 940 1066 
Future Year 1897 1484 

Average 
4.3% 

1/10/2023 



MITIGATION MONITORING PROGRAM 
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SILVERSTONE SUBDIVISION, UNIT 5 

 
MITIGATION MONITORING PROGRAM CONTENTS 
 
This document is the Mitigation Monitoring Program (MMP) for the Tentative Subdivision Map 
Application S-2023-00027 and Amendment Application AMND-2024-00226 to Planned 
Development Plan PD-2019-00309, for Sierra Pacific Land and Timber.  The MMP includes a 
brief discussion of the legal basis for and the purpose of the program, discussion, and direction 
regarding complaints about noncompliance, a key to understanding the monitoring matrix, and the 
monitoring matrix itself. 
 
LEGAL BASIS OF AND PURPOSE FOR THE MITIGATION MONITORING PROGRAM 
 
California Public Resources Code Section 21081.6 requires public agencies to adopt mitigation 
monitoring or reporting programs whenever certifying an environmental impact report (EIR) or a 
mitigated negative declaration.  This requirement facilitates implementation of all mitigation 
measures adopted through the California Environmental Quality Act (CEQA) process. 
 
The MMP contained herein is intended to satisfy the requirements of CEQA as they relate to the 
Initial Study/Mitigated Negative Declaration prepared for Sierra Pacific Land and Timber.  It is 
intended to be used by City of Redding (City) staff, participating agencies, project contractors, and 
mitigation monitoring personnel during implementation of the project. 
 
Mitigation is defined by CEQA Guidelines Section 15370 as a measure that does any of the 
following: 
 
• Avoids impacts altogether by not taking a certain action or parts of an action. 
 
• Minimizes impacts by limiting the degree or magnitude of the action and its 

implementation. 
 
• Rectifies impacts by repairing, rehabilitating or restoring the impacted environment. 
 
• Reduces or eliminates impacts over time by preservation and maintenance operations 

during the life of the project. 
 
• Compensates for impacts by replacing or providing substitute resources or environments. 
 
The intent of the MMP is to ensure the effective implementation and enforcement of adopted 
mitigation measures and permit conditions.  The MMP will provide for monitoring of construction 
activities as necessary, on-site identification and resolution of environmental problems, and proper 
reporting to City staff. 
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MITIGATION MONITORING TABLE 
 
The Mitigation Monitoring Table identifies the mitigation measures proposed for the Subdivision 
Application S-2023-00027 and Amendment Application AMND-2024-00226 to Planned 
Development Plan PD-2019-00309, Sierra Pacific Land and Timber.  These mitigation measures 
are reproduced from the Initial Study and conditions of approval for the project.  The tables have 
the following columns: 
 
Mitigation Measure:  Lists the mitigation measures identified within the Initial Study for a 
specific impact, along with the number for each measure as enumerated in the Initial Study. 
 
Timing:  Identifies at what point in time, review process, or phase the mitigation measure will be 
completed.  
 
Agency/Department Consultation:  References the City department or any other public agency 
with which coordination is required to satisfy the identified mitigation measure. 
 
Verification:  Spaces to be initialed and dated by the individual designated to verify adherence to 
a specific mitigation measure. 
 
NONCOMPLIANCE COMPLAINTS 
 
Any person or agency may file a complaint asserting noncompliance with the mitigation measures 
associated with the project.  The complaint shall be directed to the City in written form, providing 
specific information on the asserted violation.  The City shall conduct an investigation and 
determine the validity of the complaint.  If noncompliance with a mitigation measure has occurred, 
the City shall take appropriate action to remedy any violation.  The complainant shall receive 
written confirmation indicating the results of the investigation or the final action corresponding to 
the particular noncompliance issue. 
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MITIGATION MONITORING TABLE 
FOR REDDING SCHOOL OF THE ARTS HIGH SCHOOL MMP 

 

Mitigation Measure Timing/Implementation Enforcement/Monitoring 
Verification 
(Date and 
Initials) 

Noise 
Mitigation 1:  
 
A minimum 6-foot-high masonry sound wall shall 
be constructed at the boundaries of both Rancho 
Road and Shasta View Drive right-of-ways adjacent 
to all residential lots.  The walls shall be constructed 
of decorative masonry materials that have a density 
of four pounds per square foot and designed to 
reduce noise levels to 60 dB Ldn/CNEL or less.  The 
wall design shall incorporate materials providing 
two distinct surface reliefs, columns/pilasters 
articulated a minimum of two inches from the face 
of the wall, and a cap feature.  The wall aesthetic 
design shall be approved by the Development 
Services Director. 

Prior to issuance of a building 
permit. 

Planning Division 
Building Division 
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