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March 8, 2021

Isidro Abreo

Development Services Department
City of Chino

13220 Central Avenue

Chino, CA 91710

SUBJECT: Philadelphia & East End Industrial - TPM-20174 - PWQMP Approval

Dear Isidro:

I have reviewed the Preliminary Water Quality Management Plan for the above-referenced project
and have determined the document to be technically correct, in order and complete in terms of
meeting the New Development requirements contained in the San Bernardino County MS4 Permit,
the adopted SB County Water Quality Management Plan Guidance document and WQMP
Template and City of Chino’s Stormwater Quality Ordinance. The attached digital copy of the
PWQMP document is now approved for use in project entitlement.

If we can be of further assistance, please contact me at 909/890-1255.

Respectfully yours,

Stephen Wilson, QSD, CPESC
Senior Engineering Associate

Contact me at swilson@erscinc.com or (909) 890-1255, for any questions.

D[ ALERT T:\Projects\16011001 - Plan Check City of Chino\20174 -
Know what's helow. TPM 20174 DRC LEVEL 1\1.0 PLAN CHECKS\PRELIM
e ca“ 8“ befo! di WQMP\TRANSMITTALS\OUTGOING\CHINO\PC3
re you dig. 3.8.21\16011001-20174_PWQMP_Approval Ltr.docx


mailto:swilson@erscinc.com
mailto:swilson@erscinc.com

Preliminary

Water Quality Management Plan

For:

Philadelphia and East End Industrial

NWC Philadelphia St. and East End Ave, Chino, CA
APN: 1013-521-04

TPM -20174

Prepared for:

Golden Management Services, Inc.
4900 Santa Anita Avenue, Suite 2C
El Monte, CA 91731
626-258-3374

Prepared by:

Huitt-Zollars, Inc.

Christopher Borunda DATE 3/8/2021
3990 Concours, Suite 330
ERSC
Ontariﬂ, CA 91764 Engineering Resources of Southern California

909-941-7799

Project: R310158.01 APPROVED AS SUBMITTED

Submittal Date: 01-16-20

Revision Date: 02-24-21

Approval Date: March 8, 2021



swilson
Stamp


Water Quality Management Plan (WQMP)

Project Owner’s Certification

This Water Quality Management Plan (WQMP) has been prepared for PAMA Management by Huitt-
Zollars, Inc.. The WQMP is intended to comply with the requirements of the County of San Bernardino and
the NPDES Arcawide Stormwater Program requiring the preparation of a WQMP. The undersigned, while it
owns the subject property, is responsible for the implementation of the provisions of this plan and will
ensure that this plan is amended as appropriate to reflect up-to-date conditions on the site consistent with
San Bernardino County's Municipal Storm Water Management Program and the intent of the NPDES
Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa

Ana Region, Once the undersigned transfers its interest in the property, its successors in interest and the
city/county shall be notified of the transfer, The new owner will be informed of its responsibility under this
WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity.

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding)
of the WQMP have been accepted and that the plan will be transferved to future successors.”

Project Data

R |

it ol
Permit/Application TBD Grading Permit Number(s): TBD
Number(s):
Tract/P

Fack] Farce| Mg TPM - 20174 Building Permit Number(s): TBD
Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):

Owner’s Signature

APN: 1013-521-04

Owner Name: Ryan Liu

Title | Vice President / Controller

Company | Golden Management Services, Inc.

Address 34900 Santa Anita Avenue, Suite 2C, El Monte, CA 91731

Email | ryan@pamamgt.com

Telephone #

626-258-

71

~
o,

Signature . o

—

T il

Date

A ————
e Sy~ e e S ey o e S )

Owner’s Certification



Water Quality Management Plan (WQMP)

Preparer’s Certification

Project Data

Permit/Application

PL20-0005 Gradi i ’
Number(s): rading Permit Number(s)

Tract/Parcel Map

-201 ildi i :
S TPM - 20174 Building Permit Number(s) TBD

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN: 1013-521-04

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality
Control Board Order No. R8-2010-0036.”

Engineer: David White PE Stamp Below

Title | Vice President

Company | Huitt-Zollars, Inc

Address | 3990 Concours, Suite 330. Ontario, CA 91764

Email | dwhite@Huitt-Zollars.com

Telephone # | 909-941-7799

; ) . T 4
Signature Y ) y \ / L~
/_‘////-a(/ 2/ AL

Date 2 Z‘.‘( 2/
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Water Quality Management Plan (WQMP)

Section 2

2.1 Project Information

This section of the WQMP should provide the information listed below. The information provided for

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID

Project Description

BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must
specifically identify all BMP incorporated into the final site design and provide other detailed information as

described herein.

The purpose of this information is to help determine the applicable development category, pollutants of

concern, watershed description, and long term maintenance responsibilities for the project, and any applicable

water quality credits. This information wili be used in conjunction with the information in Section 3, Site
Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or
other alternative programs that the project will participate in, which are described in Section 4.

1 Development Category {Select all that apply):

i D Significant re-development
involving the addition or
replacement of 5,000 ft? or
more of impervious surface on
an already developed site

New development invelving
the creation of 10,000 ft2 or
more of impervious surface
coilectively over entire site

m Automotive repair
shops with standard
industrial classification {SIC}
codes 5013, 5014, 5541,
7532- 7534, 7536-7539

DRestaurants {with SIC
code 5812) where the land
area of development is
5,000 ft2 or more

D Hillside developments of
5,000 ft2 or more which are
located on areas with known
erosive soil conditions or
where the natural slope is

25 percent or more

D Devefopments of 2,500 ft2
of impervious surface or more
adjacent to {within 200 ft) or
discharging directly into
environmentally sensitive areas
or waterbodies listed on the
CWA Section 303(d) list of
impaired waters.,

Parking lots of 5,000 ft2
or more exposed to storm
water

[:I Retail gasoline outlets
that are either 5,000 ft? or
more, or have a projected
average daily traffic of 100
or more vehicles per day

D Non-Priority / Non-Category Project May require source controf LID BMPs and other LIP requirements. Please consult with local

Jjurisdiction on specific requirements.

2 Project Area (ft2): | 156,290

3 Number of Dwelling Units:

N/A 45iC Code:

1541, 4214, & 4225

5 ts Project going to be phased? Yes [T No[X] 1fyes, ensure that the WQMP evaluates each phuse as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6 . . . )
Does Project include roads? Yes D No & If yes, ensure that applicable requirements for transportation projects are addressed {see

Appendix A of TGD for WQMP)




Water Quality Management Plan {WQMP)

Section 1 Discretionary Permit(s)

Project Name Philadelphia at East End Industriat

Project Owner Contact Name: Ryan Liu

Mailing 4900 Santa Anita Avenue, Suite 2C E-mail

idenmagtinc. | 626-258-3374
Address: | Ef Monte, CA 91731 Address; | NY2n@goldenmgtinc.com | Telephone: | 626

Tract/Parcel Map

Permit/Application Numb : PL20-0005
rmit/Application Number{s} Number(s):

Additional information/
N/A
Comments:

The project is a new development of three (3) industrial warehouse facitities located at the
northwest corper of Philadelphia Street and East End Avenue in the City of Chino, County of
San Bernardino, CA. The proposed three buildings total approximately 60,000 square feet in
size on approximately 3.6 acres of land. All on-site runoff will be collected by catch basins
and conveyed to either of two underground infiltration systems located in the west truck
yards.

Description of Project:

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.

1-1



Water Quality Management Plan {WQMP)

2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any infrastructure
will transfer to public agencies {City, County, Caltrans, etc.) after project completion. State if a homeowners or
property owners association will be formed and be responsible for the long-term maintenance of project
stormwater facilities, Describe any lot-level stormwater features that will be the responsibility of individual
property owners.

Describe property ownership/management responsibie for long-term maintenance of WOMP stormwater facilities:

This property is being developed by PAMA Management. PAMA Management will be the entity responsible for long term
maintenance of the WQMP Storm Water Facilities.

Name: Golden Management Services, Inc.
Address: 4900 Santa Anita, Suite 2C
Santa Anita Avenue, CA 91731
| Contact: Ryan Liu
Phone: 626-258-3374

2-2



Water Quality Management Plan (WQMP}

2.3 Potential Stormwater Pollutants

Determine and describe expected stormwater pollutants of concern based on land uses and site activities {refer
to Table 3-3 in the TGD for WQMP).

Pollutant

Please check:
E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus}

£ N[

Pathogens are typically caused by the transport of animal or human
fecal wastes from the watershed, and are common in parking lot
runoff,

Primnary sources of nutrients in urban runoff are fertilizers and eroded

Nutrients - Phosphorous £ N[ )
soils.
Nutrients - Nitrogen E N Brimary sources of nutrients in urban runoff are fertilizers and eroded

soils.

Noxious Aquatic Plants

[ N4

Not expected.

Sediments are solid materials that are eroded from the land surface,

Sediment E N
g O roofs, and parking lot surfaces.
The primary source of metal pollution in stormwater is typically
Metals EX NE] commercially available metals and metal products, as well as emissions

from brake pad and tire tread wear associated with vehicles.

Ol and Grease

£ N

Primary sources of oil and grease are petroleum hydrocarbon products,
motor products from leaking vehicles, esters, oils, fats, waxes, and high
molecular-weight fatty acids.

Trash (such as paper, plastic, polystyrene packing foam, and aluminum

Trash/Debris £ N[ materials) and biodegradable organic matter [such as leaves, grass
cuttings, and food waste) are general waste from human or animals
Pesticides / Herbicides £ N Pesticides and herbicides can be washed off urban landscapes during

storm avents.

Organic Compounds

e N[

Sources of organic compounds may include waste handling areas and
vehicle parking or landscape maintenance areas.

Other:

E[] N[

Other:

E[] N[

Other:

v [

Other:

Nl

Other;

N[




Water Quality Management Plan (WQMP)

2.4 Water Quality Credits

A water quality credit program is applicable for certain types of development projects if it is not feasible to meet
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.

T Form 2.1 Water Quality Credits.

! Project Types that Qualify for Water Quality Credits: Sefect all that apply

D Redevelopment projects that
reduce the overall impervious
footprint of the project site.
[Credit = % impervious reduced]

Higher density
development projects
DVertical density [20%]
m7 units/ acre {5%]

{71 mixed use devetopment,
{combination of residential,
commercial, industrial, office,
institutional, or other land uses
which incorgorate design principles
that demonstrate environmental
benefits not realized through single
use projects) [20%]

[ Jerownfield
redevelopment
{redevelop real property
complicated by presence
or potential of hazardous
contaminants) [25%]

D Redevelopment projects in
established historic district,
historic preservation area, or
similar significant core city center
areas {10%]

m Fransit-oriented
developments {mixed use
residential or commercial
area designed to maximize
access to public
transportation) {20%)]

E:l tn-fill projects {conversion of
empty lots & other underused
spaces < 5 acres, substantially
surrounded by urban fand uses, into
more beneficially used spaces, such
as residential or commercial areas)
[10%]

D Live-Work
developments (variety of
developments designed
to support residential and
vocational needs) [20%]

2 Total Credit % O {Tetal o/l credit percentages up to a maximum allowable credit of 50 percent}

Description of Water Quality
Credit Eligibility {if applicable)

Not Applicable

24



Water Quality Management Plan {WQMP)

Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
fiow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of

these forms for each DA [ outlet.

Site coordinates take GPS
measurement ot gpproximate Latitude 34° 2" 44" N tongitude 117743 315" W
center of site

Thomas Bros Map page
641

1 San Bernardino County climatic region; Valley [:] Mountain

2 Does the site have more than one drainage area [DA}: Yes[ ] No[X] f ne, proceed to Form 3-2. If ves, then use this form to show a

conceptual schematic describing BMAs and hydrologic feature connecting DMAs o the site outlet(s). An example is provided below that can be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

At water is retained within the DA.

Conveyance

Runoff from area DAL will be directed to one of two proposed hydrodynamic separators and
underground infiltration systems located on the west side of the proposed site then discharged to the
Philadelphia Avenue 33" storm drain, which connects to the San Antonio Creek Channel located to the
west of the property.

DA1 flows to Outlet 1

31
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1's sub-watershed DMA,
provide the following characteristics

DMA A

DMA B

DMAC

DMAD

1 DMA drainage area (ft2)

106,828

65,480

N/A

N/A

2 Existing site impervious area (ft?)

20,450

N/A

N/A

3 . e
Antecedent moisture condition For desert

areas, use
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd]

N/A

N/A

% Hydrologic soil group Refer to Watershed

Mapping Tool -
http://permitrack.sbcounty.qov/wa

8 Longest flowpath length (ft)

196

6 Longest flowpath slope (ft/ft)

0.014

2 Current land cover type(s) Select from Fig C-3
of Hydrology Manual

Barren

Barren/

Residential

8 . -
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating

3-2




Water Quality Management Plan (WQMP)

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

(use only as needed for additional DMA w/in DA 1)
For Drainage Area 1's sub-watershed DMA,
. . L DMAE DMAF DMA G DMAH
provide the following characteristics
1oma drainage area (ft?) N/A N/A N/A N/A
2 Existing site impervious area (ft?) N/A N/A N/A N/A

8 Antecedent moisture condition For desert
areas, use N/A N/A N/A N/A
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd|

. Hydrologic soil group Refer to Watershed

Mapping Tool - N/A N/A N/A N/A
http://permitrack.sbcounty.qov/wap/

3 Longest flowpath length (ft) N/A N/A N/A N/A
B Longest flowpath slope (ft/ft) N/A N/A N/A N/A
? Current land cover type(s) Select from Fig C-3 N/A N/A N/A N/A
of Hydrology Manual

8 . -
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating




Water Quality Management Plan (WQMP)

Form 3-3 Watershed Description for Drainage Area

Receiving waters

Refer to Watershed Mapping Tool - i i .
San Antonio Creek, Chino Creek Reach 2, 1A and 1B, Santa Ana River Reach 3,

http://permitrack.sbcounty.qov/wap/

See ‘Drainage Facilities” link at this website

Per: 2016 303(d) list:

Chino Creek Reach 1A & 1B: Indicator Bacteria.
Applicable TMDLs . . .
Chino Creek Reach 2: Indicator Bacteria.
Refer to Local Implementation Plan
Santa Ana River Reach 3: Indicator Bacteria

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool —
Copper, Lead, Nutrients, COD, Indicator Bacteria & pH
http.//permitrack.sbcounty.qov/wap/ and State
y Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water iss
ues/programs/tmdl/index.shtm!

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool — No

http://permitrack.sbcounty.qov/wap/

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool — { Chino Creek, Santa Ana River

http://permitrack.sbcounty.qov/wap/

@ Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms
4.2-2 through Form 4.2-5 and Hydromadification BMP Form 4.3-10 in submittal

jDNo

: I:I Yes Attach verification of regional BMP evaluation criteria in WAP

Hydrologic Conditions of Concern

* More Effective than On-site LID

* Remaining Capacity for Project DCV

Watershed-based BMP included in a RWQCB
approved WAP

* Upstream of any Water of the US

Operational at Project Completion

Long-Term Maintenance Plan

3-4



Water Quality Management Plan (WQMP)

Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

Non-structural and structural source control BMP are required to be incorporated into all new development
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides
a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities.
The source control BMP in this table must be implemented for projects with these specific types of potential
pollutant sources or activities,

The preparers of this WQMP have reviewed the source control BMP requirements for new development and
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be
implemented in the project.

4-1
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Water Quality Management Plan {WQMP)

4.1,2 Preventative LID Site Design Practices
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification
control BMP by reducing runoff generation. Describe site design and drainage plan including:

= A parrative of site design practices utilized or rationale for not using practices

= A narrative of how site plan incorporates preventive site design practices

= Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP

Refer to Section 5.2 of the TGD for WQMP for more details,

. Form 4.1-3 Preventative LID Site Design Practices Checklist

Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets
Minimize impervious areas: Yes I:] No &
Explanation: The developer has chosen to maximize the building and parking footprint, The underground infiltration system is
sized accordingly

} Maximize natural infiltration capacity: Yes P4 No O
Explanation: The entire site drains to the underground infiftration system thereby maximizing the natural infiltration capacity.

Preserve existing drainage patterns and time of concentration: Yes [_] No <]

Explanation: The proposed site runoff will drain to an on-site UG Infiltration System. All overflow will discharge to San Antonio
Creek Channel. The UG. infiltr. system will fengthen the time of concentration thus mimicking the existing conditions.
Disconnect impervious areas: Yes D No

Explanation: The site layout does not allow for roof drains to discharge to pervious areas.

Protect existing vegetation and sensitive areas: Yes T | No [

Explanation: The site has no sensitive vegetation to protect. The planting of new vegetation will be occur throughout the site.

Re-vegetate disturbed areas: Yes No [_]

Explanation: All landscape areas will be vegetated. Buitding and pavement areas will not be re-vegetated.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes g No i:]

Explanation: The soils in the proposed infiitration system area will be uncompacted in-place native material.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes No[]

Explanation: Due to the site layout and grades, vegetated drainage swales will be utilized in the east and south landscaped
areas of the project site.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes D No [_]

Explanation: All landscaped areas will be staked by designation of curb throughout the project site, to minimize compaction or
shall be decompacted, as necessary, to support healthy plant growth.

4-8



Water Quality Management Plan (WQMP)

4.2 Project Performance Criteria

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for
protection of any downstream waterbody segments with a HCOC. If the project has more than one

outlet for stormwater runoff, then complete additional versions of these forms for each

DA / outlet.

Methods applied in the following forms include:

» For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of

the P¢ method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

= For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach.
For projects greater than 640 acres (1.0 mi?), the Rational Method and these forms should not be used. For such
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied

for hydrologic calculations for HCOC performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA1-DMAA)

2 Project area DA 1 (ft2): Z Imperviousness after applying preventative
94,524 site design practices (Imp%): 0.79

3 Runoff Coefficient (Rc): 0.59
Re = 0.858(Imp%)=-0.78{Imp%)"*+0.774(Imp%)+0.04

* Determine 1-hour rainfall depth for a 2-year return period Payr.1nr (in): 0.598 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

2 Compute Ps, Mean 6-hr Precipitation (inches): 0.89

Ps = Item 4 *C,, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs [:]
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time, While shorter drawdown times 48-hrs [X]

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

reduced.

z Compute design capture volume, DCV (ft3): 8,096

DCV = 1/12 * [item 1% item 3 *Item 5 * C;), where C: is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2




Water Quality Management Plan (WQMP)

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1 — DMA B)

2 Project area DA 1 (ft?):
61,766

2 . . .
Imperviousness after applying preventative

site design practices (Imp%): 0.87

& Runoff Coefficient (Rc): 0.69
Re = 0.858(Imp%)3-0.78(Imp%)"+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period Payr.1nr (in): 0.598 http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

» Compute Pg, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *C;, where C; is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1,909, Desert = 1.2371)

6 Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs D
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs @

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

reduced.

7 Compute design capture volume, DCV (ft3): 6,177

DCV =1/12 * [Item 1* Item 3 *Item 5 * C2, where C; is a function of drawdown rate (24-hr = 1,582; 48-hr = 1,963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

4-10



Water Quality Management Plan (WQMP)

Form 4.2-2 Summary of HCOC Assessment (DA 1)

No|:|

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes

Go to: http://permitrack.sbcounty.gov/wap/

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)

If “No,” then proceed to Section 4.3 Project Conformance Analysis

Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs)

a7
Form 4.2-5 Item 10

2 105
Form 4.2-4 Item 13

110,909
Form 4.2-3 Item 12

Pre-developed

4 14,351 565 6 6.61
Form 4.2-3 ltem 13 Form 4.2-4 Item 14 Form 4.2-5 Item 14

Post-developed

_ 7 3442 & g 9 388
Difference
ftem 4 —ltem 1 Item 2 —Item 5 Item 6 —Item 3
12 142.1%
Difference 10 316% 113819 ltem 9/ Item 3
(as % of pre-developed) Iitem 7 / Item 1 Item 8 / item 2
e e e ]

Note: * HCOC will be mitigated by infiltrating the Design Capture Volume and therefore not negatively impact
downstream channels. Values will be less than 5% after detention, routing and infiltration by on-site
underground infiltration system.
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Figure F-1
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Hvydromodification

A.1 Hydrologic Conditions of Concern (HCOC) Analysis
HCOC Exemption:

1. Sump Condition: All downstream conveyance channel to an adequate sump (for
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion

resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be
adversely affected; or are not identified on the Co-Permittees Hydromodification
Sensitivity Maps.

2. Pre = Post: The runoff flow rate, volume and velocity for the post-development
condition of the Priority Development Project do not exceed the pre-development (i.e,
naturally occurring condition for the 2-year, 24-hour rainfall event utilizing latest San
Bernardino County Hydrology Manual.

a. Submit a substantiated hydrologic analysis to justify your request.

3. Diversion to Storage Area: The drainage areas that divert to water storage areas which

are considered as control/release point and utilized for water conservation.

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed
Geodatabase (http://sbcounty.permitrack.com/wap) for reference.

4. Less than One Acre: The Priority Development Project disturbs less than one acre. The
Co-permittee has the discretion to require a Project Specific WQMP to address HCOCs
on projects less than one acre on a case by case basis. The project disturbs less than one
acre and is not part of a common plan of development.

5. Built Out Area: The contributing watershed area to which the project discharges has a
developed area percentage greater than 90 percent.

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed
Geodatabase (http://sbcounty.permitrack.com/wap) for reference.




Summary of HCOC Exempted Area

HCOC Exemption reasoning

1 2 3
Area
A X
B X
C
E X
F
G X
HO1 X X
HO2 X X
HO2A X X
HO02B X
HO3 X
HO4 X X
HO5 X
HO6 X
HO7 X
HO08 X X
HO9 X
H10 X X
H11 X X
H12 X
J X
U X
w X
| X
I X
1
v X
Vv X*
Vi
Vil
Vil X
IX
X X
Xl X

*Detention/Conservation Basin




Water Quality Management Plan (WQMP)

Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number

Determination for: DMA A DMAB DMAC DMA D DMAE DMAF DMA G DMAH

Pre-developed DA

- AGRASS- | A GRASS-

1a Land Cover type FAIR POOR N/A N/A N/A N/A N/A N/A
COVER COVER

2a Hydrologic Soil Group (HSG) 8 B N/A N/A N/A N/A N/A N/A

3a DMA Area, ft2 sum of areas of 106,828 65,480 N/A N/A N/A N/A N/A N/A

DMA should equal area of DA

4a Curve Number (CN) use Items

1and 2 to select the appropriate CN 69 78 N/A N/A N/A N/A N/A N/A

from Appendix C-2 of the TGD for

wamp

Weighted Curve Number

Determination for: DMA A DMAB DMAC DMAD DMA E DMA F DMA G DMAH

Post-developed DA

1b Land Cover type COMM COMM N/A N/A N/A N/A N/A N/A

2b Hydrologic Soil Group (HSG) B B N/A N/A N/A N/A N/A N/A

3b DMA Area, ft2 sum of areas of 94,495 61,766 N/A N/A N/A N/A N/A N/A

DMA should equal area of DA

4b Curve Number (CN) use Items

5 and 6 to select the appropriate CN 80 80 N/A N/A N/A N/A N/A N/A

from Appendix C-2 of the TGD for

wamp |

5 Pre-Developed area-weighted CN: 73.5

7 Pre-developed soil storage capacity, S (in): 3.61
§=(1000/ Item 5) - 10

9 |nitial abstraction, I, (in): 0.721
=02 *item 7

6 Post-Developed area-weighted CN: 80

8 Post-developed soil storage capacity, S (in): 2.50
$=(1000/Item 6) - 10

10 Initial abstraction, I, (in): 0.500
1a=0.2 *Item 8

11 Precipitation for 2 yr, 24 hr storm (in): 2.80
Go to: http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca pfds.htmi)

12 Pre-developed Volume (ft3): 10,909
Vore =(1/12) * (Iitem sum of Item 3) * [(Item 11 —Item 9)42 / ((Item 11 — Item 9 + item 7)

13 Post-developed Volume (ft3): 14,351
Vore =(1 / 12) * (Item sum of Item 3) * [{Item 11 — Item 10)*2 / ((Item 11 — Item 10 + Item 8)

Vieoc = (Item 13 * 0.95) — Item 12

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 2,724
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Water Quality Management Plan (WQMP)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the

form below)

Pre-developed DAL Post-developed DA
Variables Use additional forms if there are mare than 4 DMA Use additionel forms if there are maore than 4 DMA
DMA A DMA B DMAC DMAD DMA A DMA B DMA C DMA D

t tength of flowpath {ft} Use Form 3-2 462 196 N/A N/A 205 258 N/A N/A
item 5 for pre-developed candition

4.69 2.70 N/A N/A 1.89 431 N/A N/A
2 Change in elevation (ft} / / / /

0.010 0.014 N/A N/A 0.010 0.017 N/A N/A
% Slope (ft/ft), s, - ttem 2/ item 1 / / / /

Grass Grass N/A N/A COMM COMM N/A N/A
4 Land Fair Paor

and cover Cover Cover

5 Initial DMA Time of Concentration 21 10.5 N/A N/A 6. 65 N/A N/A
{min) Appendix C-1 of the TGD for WQMP
6 tength of conveyance from DMA 0 0 N/A W/A 0 0 N/A N/A
outtet to project site outlet (ft)
May be zero if DMA outiet is at project
site outlet

0 0 N/A N/A 0 0 N/A N/A
7 Cross-sectional area of channel {ft2) / / / /
8 ' 0 0 N/A N/A 0 0 N/A N/A

Woetted perimeter of channel {ft)

4] 0 N/A N/A 0 0 N/A N/A
9 Manning’s roughness of channel (n) / / / /
10 Channel flow velocity {ft/sec) 0 0 N/A N/A 0 0 N/A N/A
Vips = (1.45 / ltem 9) * {ltern 7/Ttem 8)"0%7
* (ltem 3}705
1 Travel time to outlet {min) 0 0 N/A N/A ¢ 0 N/A N/A
Te=ltem 6 / {item 10 * 60}
12 Total time of concentration {min) 21 10.5 N/A N/A 635 65 N/A N/A
Te=ltem S + Item 11

13 Pre-developed time of concentration {min): 10.5 Minimum of ftem 12 pre-developed DMA

1 . . R .
4 Post-developed time of concentration {(min): 6.5 Minimum of item 12 post-developed DMA

15 Additional time of concentration needed to meet HCOC requirement {min}: 3.5 Tcpcoc = (ftem 13 ¥ 0.95) — item 14

4-13



Water Quality Management Plan (WQMP)

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Qutlet (Use additional forms if
more than 3 DMA)

Post-developed DA to Project
Qutlet (Use additional forms if
more than 3 DMA)

DMAA | D

MAB | DMAC | DMAA | DMAB | DMAC

1 Rainfall Intensity for storm duration equal to time of concentration 112 1.70 N/A 2.27 2.27 N/A

lpeat = 10MLOG Form 4.2-1 tem 4 - 0.6 LOG Form 4.2-4 ltem 5 /60}

2 Drainage Area of each DMA {Acres)

For DMA with outlet ot project site outlet, include upstream DMA (Using example
schematic in Farm 3-1, DMA A will include drainage from DMA C)

3 Ratio of pervious area to total area

Far GMA with outlet at project site autiet, include upstream DMA {Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

4 Pervious area infiltration rate (in/hr}

Use pervious area CN and antecedent moisture condition with Appendix £-3 of the TGD

for wame

5 Maximum loss rate (in/hr)

m = item 3 ¥ ltem 4

Uise area-weighted Fn, from DMA with outlet at project site outlet, include upstream
DMA {Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6 Peak Flow from DMA {cfs)
Qp =item 2 * 0.9 * fltem 1 - Item 5}

N/A . . N/A

7 Time of concentration adjustment factor for other DMA to

site discharge point

Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point {If ratio is greater than 1.0, then use maximum value of 1,0)

DMA A 1

N/A nfa 1 N/A N/A

DMA B n/a

1 N/A nfa 1 N/A

DMAC N/A

n/a N/A N/A nfa nfa

8 Pre-developed O, at T. for DMAA: 1.28 q,

= ftem Bowmaa + [item Goman * {item Ioman - ltem
Somas}/litem Toan - item Spman)* ltem Zouans] +
fitem Boneac * fltem owaa - ftem Somc)/{item Jomac -
ftem Spmac)* Hem Zomans]

9 Pre-developed Qp at Tc for DMAB: 2.73 @,

= [tem Boman + [Iterm Boman * fitem lowaa - item
Soraal/{ltem Loman - lem Soman}™ item Zomasp] +
fltemn 6puac * (ltem 1pmas - ltem Somacl/litem Imanc -
ttem Somac)® ftem Zomassa]

10 Pre-developed Qp at T, for DIVIA C: N/A
Qp = ltem Gomac + fitem Boman * {ftem Ippac - ltem
Soaaa)/litem Toman - Item Boaan)* ltem Zomaca] +
[ttem Bopas * (Item Topse - ftem Somsal/fitem 1omas
- Item Sooan)* Item Zomacs]

10 Peak runoff from pre-developed condition confluence analysis (cfs): 2.73 Maximum of ltem 8, 9, and 10 {including additional forms as needed)

1 Post-developed Qg at T, for DMA A: 6.61

Same as {tem 8 for post-developed values

12 Post-developed O, at T, for DMA B: 6.61

Same os item 9 for post-develaped values

13 Post-developed Q, at T, for DMA C: N/A

Same as item 10 for post-developed values

4 Peak runoff from post-developed condition confluence analysis {cfs): 6.61 Moximum of item 11, 12, and 13 {including additional forms as

needed}

5 Peak runoff reduction needed to meet HCOC Requirement {cfs): 3.88 Qurucoc = fitem 14 * 0,95) ~ item 10
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Water Quality Management Plan {WQMP}

4.3 Project Conformance Analysis

Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit {see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:

= Site Design and Hydrologic Source Controls (Form 4.3-2)
« Retention and Infiltration (Form 4.3-3)

* Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs,
and, if their implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP
types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (TGE for WQMP Section 5.4.4.2).
Under no circumstances shall any portion of the DCV be released from the site without effective
mitigation and/or treatment.
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Water Quality Management Plan (WQMP)

Feasibiiity Criterion — Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns? Yes[ | No
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide hasis: {attach)

? Would instailation of infiltration BMP significantly increase the risk of geotechnical hazards?

{Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert}:

s The location is less than 50 feet away from slopes steeper than 15 percent

s  The location is less than eight feet from building foundations or an alternative setback.

e Astudy certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: {attach}

2 Would infiltration of runoff on a Project site violate downstream water rights? ves T | No [X]

If Yes, Provide basis: {attach)

B 2 |s proposed Infiltration Facility Jocated on hydrologic soii groun {HSG) [ solls or does the site geotechnical investigation indicate

presence of soil characteristics, which support categorization as D soils? ves [ I No [

i Yes, Provide basis: (attach}

5 s the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 infhr {accounting for
soit amendments)? ves [ | No [X]

i Yes, Provide basis: (attach}

§ Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes [ | No [X]
See Section 3.5 of the TGD for WQMP and WAP

H Yes, Provide basis: {attach)

7 Any answer from ltem 1 through ltem 3 is “Yes”: ves [ No [X]
If ves, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to ltem 8
below.

% Any answer from ltem 4 through [tem 6 is “Yes”; Yes|[ ] No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
if no, then praceed to Item 9, below.

% Al answers to ltem I through Hem 6 are “No”;
infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrelogic Source Control BMP.
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Water Quality Management Plan {WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

Section XLE, of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC
shall be provided except where they are mutually exclusive with each other, or with other BMPs, Mutual
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself,
but both could not be implemented. Please note that while there are no numeric standards regarding the use of
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design HSC BMP, Refer to Section 5.4.1 in the TGD for more detailed guidance.

1 Imptementation of Impervious Area Dispersion BMP {i.e.

DA DMA
routing runoff from impervious to pervious areas}, excluding | pa DMA DA DMA BMP Type
impervious areas glanned for routing to on-lot infiltration BMP Type BMP Type {Uise additional forms
BMP: Yes[ ] NoDq ifyes, complete ftems 2-5; if no, for more BMPs)
praceed to ftem 6
2 Total impervious area draining to pervious area (ft?}

3 . . . . .
Ratio of pervious area receiving runoff to impervious area
4 Retention volume achieved from impervious area
dispersion {ft3) V=ltem2 * item 3 * {0.5/12}, assuming retention
of 0.5 inches of runoff
» Sum of retention volume achieved from impervious area dispersion {ft3): Vietention =Sum of ftem 4 for all BMPs
6 Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
on-lot rain gardens): Yes[ 1 No X ifyes, complete ttems 7- DA DMA DA OMA BmP TYF_JE
13 for aggregate of ail on-lot infiltration BMP in each DA, If no, BMP Type BMP Type {Use additional forms
proceed to Item 14 for more BMPs)

7 Ponding surface area (ft?)

8 Ponding depth {ft)

3 Surface area of amended soil/gravel {ft?)

10 Average depth of amended soil/gravel (ft)

1 Average porosity of amended soil/gravel

12 Retention volume achieved from on-lot infiltration {ft3)
Vietention = {item 7 *item 8) + (ltem 9 * Item 10 * ltem 11)

13

Runoff volume retention from on-lot infiltration {ft}: 0 Viewnnen =Sum of ftem 12 for all BMPs
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Water Quality Management Plan {(WQMP)

14 tmplementation of evapotranspiration BMP {green,

brown, or blue roofs): Yes D No @
If yes, complete ftems 15-20. If no, proceed to ltem 21

DA DMA
BMP Type

DA DMA
BMP Type

DA
BMP Type

{Use additional forms
for more BMPs)

3 Rooftop area planned for ET BMP (ft?}

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

17 Daily ET demand (ft3/day)

ftern 15 * {ftem 16 / 12}

8 Drawdown time (hrs)
Copy ttem & in Form 4.2-1

9 Retention Volume (ft3)
Vietention = ltem 17 * {Item 18 / 24)

20

.......... IR I T T T T T T T T T P TN

Runoff volume retention from evapotranspiration BMPs (ft

------------------------

Victeation =Sum of ltem 19 for ait BMPs

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

DA DMA
1 Implementation of Street Trees: Yes [] No [ DA DMA DA DMA BMP Type
if yes, complete ltems 22-25. If no, proceed to ltem 26 BMP Type BMP Type {Use additional forms
for mare BMPs}
22
Number of Street Trees
23 ) . ,
Average canopy cover over impervious area (fi?)
24 . 5
Runoff volume retention from street trees {ft3}
Victention = ltem 22 * Item 23 * (0.05/12) assume runoff retention of
.05 inches
25 Runoff volume retention from street tree BMPs {ft3): Vietention = Sum of ltem 24 for all BMPs
DA BMA
26 implementation of residential rain barrel/cisterns: Yes[_] | DA DMA DA DMA BMP Type
No 2] if yes, complete items 27-29; If no, proceed to item 30 BMP Type BMP Type {Use additional forms
for more BMPs)

27 Number of rain barrels/cisterns

28

Runoff volume retention from rain barrels/cisterns {ft3)
Vieeteation = ltem 27 ¥ 3

29 Runoff volume retention from residential rain barrels/Cisterns (ft3): 0

Vietention =Sum of Iltem 28 for all BMPs

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

Total Retention Volume from Site Design Hydrologic Source Control BMPs: O Sum of items 5, 13, 20, 25 and 29
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Water Quality Management Plan (WQMP}

4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix I} of the TGD for WQMP provides
guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no maore than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Water Quality Management Plan {WQMP)

Form 4.5.3 Infiltration LID BMP.

- including underground BMPs (DA 1)

1 Remaining LID DCV not met by site design HSC BMP {ft3): 14,273 Ve = Form 4.2-1 Item 7 - Form 4.3-2 ltem 30

BMP Type Use columns to the right ta compute runoff volume retention DAL -DMAA DA1- DMAB DA - DMA -
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for BMP Type BMP Type BMP Type
WQMP} - Use additional forms for mare BMPs Infiltration System | Infiltration System v
2 . . . o .

Infiltration rate of underlying soils {(in/hr) See Section 5.4.2 and ag 16 N/A
Appendix D of the TGD for WQMP for minimum requirements for
assessment methods
3 | nfitration safety factor See TGD Section 5.4.2 and Appendix D 3 3 N/A
4 Design percolation rate {infhr) Pueigs = item 2 / item 2 1.0 1.2 N/A
5 Ponded water drawdown time {hr} Copy ltem 6 in Form 4.2-1 48 48 N/A
6 Maximum ponding depth {ft) BMP specific, see Table 5-4 of the TGD 4.0 4.0 N/A
for WQMP for BMP design details
7 Ponding Depth {It) daswue = Minimum of {1/12*item 4*item 5} or ltem 6 40 4.0 N/A
8 23' x 115’ 23' x 87"

Infittrating surface area, SAgmp {ft?) the lesser of the area needed for N/A
infiltration of full DCY or minimum space requirements from Toble 5.7 of $ee Attachment B | See Attachment B
the TGO for WONMP
9 Amended soil depth, dmnedic {ft) Only included in certain BMP types, 0 0 N/A
see Table 5-4 in the TGD for WAMP for reference to BMP design details
10 Amended soil porosity 0 0 N/A

1
1 Gravel depth, dmedia (Tt} Only included in certain BMP types, see 0 0 N/A
Table 5-4 of the TGO for WOMP for BMP design deluils

2 Gravel porosity 0 0 N/A

3 buration of storm as basin is filling {hrs) Typical ~ 3hrs 0 o N/A
14 s bove Ground Retention Valume {t3) Viewention = Item 8 * [ltem7 + 0 0 N/A
{item 9 * item 10) + {ltem 11 * ftem 12)+ (ltem 13 * (Rem 4/ 12}}}

5 Underground Retention Volume (ft3) Volume determined using 8,200 6,203 N/A
manufacturer’s specifications and calculations

16 Total Retention Volume from LID Infiltration BMPs: 14,403 (Sum of items 14 and 15 for ail infiltration BMP included in plan)

AR E RN R NN A AR E I RN NI NSNS EE NN NI IS I NI N EEE SN NN A SN N AR E RN NN ER NN AR R RSN RN

’ Fraction of DCV achieved with infiltration BMP: 101% Retention¥% = Item 16 / Form 4.2-1 item 7

18 is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infitteation BMPs? Yes D No [_]

if ves, demonstrate conformance using Form 4.3-10; If no, then reduce ltem 3, Factor of Safety to 2.0 and increase ftem 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP}

for the applicable category of development and repeat all above calculations.
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Water Quality Management Plan {WQMP)

4.3.3 Harvest and Use BMP {N/A)

Harvest and use BMP may be considered if the fult LID DCV cannot be met by maximizing infiltration BMPs,
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low.
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site
harvest and use of stormwater (Section s5.5.4 of the TGD for WQMP).

1 Remaining LID DCV not met by site design HSC or infiltration BMP (f3): 0
Viomer = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 ltem 15

DA DMA

DA DMA DA DMA 8MP Type

BMP Type BMP Type {Use additional forms
for more BMPs) |

BMP Typefs) Compute runoff volume retention from proposed
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for
8 WOMP) - Use additional forms for more BMPs

2 Describe cistern or runoff detention facility

3 Storage volume for proposed detention type {ft3) Volume of

cistern

4 Landscaped area planned for use of harvested stormwater
(ft)

5 Average wet season daily irrigation demand {in/day)
tse Jocal values, typical ~ 0.1 in/day

6 Daily water demand (ft3/day) item 4 * {item 5 / 12)

7 Drawdown time (hrs) Copy ltem 6 from Form 4.2-1

8 .
Retention Volume {ft3)
Vietention = Minimum of (ltem 3) or {ltem & * {Item 7 / 24))

J Total Retention Volume (ft3) from Harvest and Use BMP Sum of item 8 for all harvest and use BMP included in plan

IR R RS S A RS R NN ERRE NS RRERRRERRRE RN AR NSRRI ARERRNRERERERNERR RN RERERERERENERREASEREREENENEREENEEREREREERRNENENESRNERNN]
10 Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes | | No| |
If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of alf LID BMP and optimize their implementation

such that the moximum portion of the BCV is retained on-site {using a single BMP type or combination of BMP types). If the full DCV connot
be mitigated after this optimization process, proceed to Section 4.3.4.
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Water Quality Management Plan (WQMP}

4.3.4 Biotreatment BMP {N/A)

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for
WQMP).

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

+  Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
o Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands});

¢ Use Form 4.3-8 to compiite sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

5.5 Seloction and Evaluation of Biotreatment BMIP (DA 1) (N/A)

1 " . .
Remaining LID DCV not met by site design HSC, List potlutants of concern Copy from Form 2.3-1.

infiltration, or harvest and use BMP for potential
biotreatment {ft3}: Form 4.2-1 Item 7 - Form 4.3-2
ftem 30— Form 4.3-3 ftem 16- Form 4.3-4 item 9

5 Volume-based biotreatment Flow-based biotreatment

Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute tregted valume
(Select biotreatment BMP(s} [] Bioretention with underdrain
necessary to ensure all pollutants ”f [ ] Planter box with underdrain [] vegetated swale
mnce"? are addressed through L‘Imt D Constructed wetlands mVegetated filter strip
Operations and Processes, described DW ded d . [:] P ietary biotreat ¢
in Table 5-5 of the TGD for WQMP) et extended detention roprietary biotreatmen

D Dry extended detention

3 Volume biotreated in volume based 4 Compute remaining LID DCV with 5 Remaining fraction of LID DCV for
biotreatment BMP (ft3): Farm 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 item 15 + Form 4.3-7 item 13 BMP {ft3}: Item 1 - ftem 3 % ltem 4 /ltem 1

6 Flow-based biotreatment BMP capacity provided {cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (ltem 5}, for the project’s precipitation zone (Form 3-1 ftem 1)

N A NN NN NN SIS NS T AN I AR N E NN I NN N A AN A M N kRN L NG I I I E S I N NS NI T I RGN NN N S E N E L I NI AN E R A NI T A NN ERD

7 Metrics for MEP determination:

Provided a WQMP with the portion of site area used for suite of LiD BMP equal to minimum thresholds in Table 5-7 of the

TGD for WQMP for the proposed category of development: D If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be aptimized to retain and infiltrate the moximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP,
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 Form4.3-6Volume Based Biotreatment (DA 1)~
__ Bioretention and Planter Boxes with Underdrains (N/A)

DA DMA

DA DMA DA DMA BMP Type

BMP Type 8MP Type {Use odditional forms
for more BMPs)

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable 8MP)

1 Pollutants addressed with BMP  List alf pollutant of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Pesign = item 2/
ftem 3

3 Ponded water drawdown time {hr) Copy ltem & from Form 4.2-1

6 Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP
for reference to BMP design datails

7 Ponding Depth {ft}) dowe = Minimum of (1/12 * Item 4 * ftem 5) or
ftern &

8 Amended soil surface area (ft?}

9 Amended soil depth [ft} see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10 Amended soil porosity, n

1 Gravel depth (ft} see Table 5-6 of the TGD for WQMP for reference
te BMP design details

2 Gravel porosity, n

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4 Biotreated Volume ¢t3)  Viocarea = ftem 8 * [{Item 7/2} + (ltem 9
* ftemn 10} +{item 11 * Item 12} + {item 13 * {item 4 / 12)}}

15

Totat biotreated volume from bioretention and/or planter box with underdrains Bm#:
Sum of ftem 14 for all velume-based BMPs included in this form
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Biotreatment BMP Type

Constructed wetlands, extended wet deteption, extended dry detention,
or other comparable proprietary BMP, If BMP includes multiple modules
{e.g. forebay and main basin), provide separate estimates for storage
and pollutants treated in each module.

DA DMA

DA DMA BMP Type
BMP Type {Use additional forms
for more BMPs}
Forebay Basin Forebay Basin

1 Poliutants addressed with BMP forebay and basin
List afl poliutant of concern that will be effectively reduced through

specific Unit Operations and Processes described in Table 5-5 of the TGD
for WQMP

2 Bottom width (ft)

3 aottom length (f)

4
Bottom area {ft2) Awotam = item 2 * ltem 3

> Side slope (ft/ft)

6 Depth of storage {ft}

’ Water surface area (ft?)
Asurface =fitem 2 + {2 * ltem 5 * ltem 6)} ¥ (em 3 + (2 * ltem 5 * tem 6})

8 Storage volume (ft3) For BMP with a forebay, ensure froction of
total storage is within ranges specified in BMP specific fuct sheets, see
Table 5-6 of the TGD for WQMP for reference ta BMP design details
V=item6/3* [ltem 4+ ltem 7 + {Item 4 * item 7)70.5]

2 Drawdown Time fhrs) Copy item 6 from Form 2.1

10 Outfiow rate {cfs} Qape = fitem Biorebay + Item Brosin) / {Item 2 * 3600)

1 Duration of design storm event (hrs)

2 Biotreated Volume (ft3)
Voisteeates = (l'f(:‘m Bforebay + Item Bbmin) ‘f‘( ftem 10 * ftem 11 *3600}

1

{Sum of ttem 12 for all BMP included in plan}

3 Total biotreated voiume from constructed wetlands, extended dry detention, or extended wet detention :
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DA CMA
Biotreatment BMP Type , DA DMA DA DMA BMP Type
Bv'ig:tated swale, vegeltated filter strip, ar other comparable proprietary BMP Type BMP Type (Use additional forms
for more BMPs}

1 Pollutants addressed with BMP

List oll pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2 Fiow depth for water quality treatment {ft)

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3 Bed slope {ft/ft)
BMP specific, see Table 5-6 of the TGD for WOMP for reference to BMP
design details

| 4 Manning's roughness coefficient

5 Bottom width (ft}
by = (Form 4.3-5 Item 6 * ltem 4} / {1.49 * item 2"157 * {tem 3703}

8 Side Stope (ft/tt)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7 Cross sectional area {ft2}
A= (item 5 * jtem 2} + {item 6 * tem 2?)

8 Water quality flow velocity (ft/sec}
V= Form4.3-5Item 6 fItem 7

9 Hydraulic residence time {min)

Poliutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10 Length of flow based BMP (ft)

t=ftem 8 * ltem 9 * 60

1 Water surface area at water quality flow depth (ft?)
SAwp = fitem 5 + (2 * ttem 2 * ftem 6)) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe
the basis for infeasibility determination for on-site LII) BMP to achieve full LID DCV, and provides methaods for
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than
one outlet, then complete additional versions of this form for each outlet.

'.'_Comphance Volume 'Estlmate_-(DA 1):___ - ;

1 Total LiD BCV for the Project DA-1 (ft3): 14,403 Copy ftem 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP {f*h 0 Copy Item 30 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 14,403  Copy ftem 16 in Form 4.3-3

4 On-site retention with LID harvest and use BMP {ft3): 0 Copy ltem 9 in Form 4.3-4

» On-site biotreatment with volume based biotreatment BMP (ft3}: 0 Copy Item 3 in Form 4.3-5

6 Flow capacity provided by flow based biotreatment BMP (cfs}: O Copy ltem 6 in Form 4.3-5

R T R TR Y PP FEE R RSN AR NY F NN R E A A A AR A RN FEER N F I 4 T4 A AR R A IR EE T E RN EEEERE A9 174470193884 P ANV Nr T et anssannnneeennsl

7 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

o Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes B3 o[
If ves, sum of items 2, 3, and 4 is greater than ltem 1

= Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LI DEV: Yes D No [_]
if yes, o) sum of ltems 2, 3, 4, and 5 Is greater thon Item 1, and items 2, 3 and 4 are maximized; or b) ftem & js greater than Form
4.3--5 tem 6 and tems 2, 3 and 4 are maximized

= On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
poilutants of concern for full LiD DCV: Yes "] No
if ves, Form 4.3-1 Items 7 and 8 were both checked yes

8 If the 11D DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

» Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture: O
Checked yes for Form 4.3-5 Item 7, item 6 Is zero, and sum of Items 2, 3, 4, and 5 is less than ltem 1. If so, apply water quality credits
and calculate volume for alternative compliance, Vou = fitem 1 - ltem 2 — ftem 3 — Item 4 — item 5} * (100 - Form 2.4-1 ltem 2)%

+ An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [ ]
Attach appropriate WAP section, including technical documentation, showiny effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides
additional details on setection and evaluation of hydromodification control BMP.

On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ft3); 14,403 Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in
excess of LID DCV toward achieving HCOC volume reduction

1 Volume reduction needed for HCOC

performance criteria (ft3); 2,724
{Form 4.2-2 Item 4 * 0.95) —~ Form 4.2-2 item 1

3 4 Volume capture provided by incorporating additional on-site or off-site retention BMPs
Remaining volume for HCOC

{ft3): O Existing downstream BMP may be used to demanstrate odditional volume capture {if so,
volume capture {ft*): 0 ftem 1 ~item 2 | attach to this WQMP a hydrologic analysis showing how the additienal volume would be retained
during a 2-yr storm event for the regional watershed)

5 if Item 4 is less than ltem 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to

| hydromodification [} Attach in-stream control BMF selection and evaluation to this WQMP

6 is Form 4.2-2 Item 11 less than or equal to 5%: Yes{ | No[X]

if yes, HCOC performance criteria is achieved. If no, select cne or more mitigation options below:

s Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention 8BMP [X]
BMP upstream of a waterbody segment with o potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation {if so, show that the hydraulic residence time provided in BMP for o 2-year storm event is equal or greater
than the addition time of cancentration requirement in Form 4.2-4 ltem 15}

« Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities [ ]

* Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]

7 Form 4.2-2 Item 12 {ess than or equal to 5%: Yes [ ] No X

if yes, HCOC performance criteria is achieved. If no, select ane or mare mitigation options below:

» Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site
retention BMPs @
BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction

through hydrograph attenuation {if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff wauld be reduced
during a 2-yr storm event)

» [ncorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromadification, in a plan approved and signed by a licensed engineer in the State of California [}

Note: * Items 6 and 7 will be addressed with Basin Routing Analysis.
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4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

s  On-site structural treatment control BMP - All treatment control BMP should be located as close to
possible to the pollutant sources and should not be located within receiving waters;

s Offsite structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

»  Urban runoff fund or In-lieu program, if available

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be
required {see Section 6 of the TGD for WQMP).

4-28



Water Quality Management Plan {WQMP)

Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMP included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP).
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The
WOQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a
Maintenance Agreement {consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also
be attached to the WQMP,

Fo_rm 5-1BMP Inspectlon_and Mamtenance

.-;.:_.'_(use addltlonal formsas necessary) _' G

Inspection/ Maintenance

Minimum Frequency

B ible Part
Mp Reponsible Party(s) Activities Required of Activities
Inspect/Maintain UG-Infiltration Basin
Systems, via access manholes.
Remove trash, sediment and debris by jet-
vac whenever materials accumulate to a level Inspect Bi-
greater than 6” and pump and dispose of annually and prior
trash, sediments and debris in a legal toc a major
UG Infil. g j
Owner manner. forecasted storm
System
event and 48
Inspect system for standing water, If system | Kours after storm
has standing water, perform re-inspection has passed
within 48 hours. If system still has standing
water then the system shall be jet-vacuumed
and pumped and removed debris shall be
disposed of in a legal manner.
Parking Lot O Vacuum sweep parking lot, drive aisles and Monthly / As
. wner
Sweeping spaces, and truck courts. needed.
Inspect health of plantings and erosion of
landscape areas.
Owner & ‘oper bicide tieides
Landscaped ' Properly apply any herbicides, pesticides.
Ar Maintenance Quarterly
reas Contractor Trim trees and bushes when needed.

Properly collect and dispose of all mowings,
cuttings, and landscape maintenance waste.
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Storm drain

Inspect Catch basin signage for faded or lost

system Owner . ] Annuall
Y signs / repair or replace as needed. Y
signage
Trash
Storage . .
£ Inspect trash enclosure areas including
Areas and . .
Litter Owner containers, lids, screens and clean trash Weekly
storage enclosures.
Control &
(8D-32)
Inspect irrigation system general operation
and controller settings to optimize water
conservation.
Efficient ) , .
. QOwner Repair damaged sprinkler heads/lines and Monthly
Irrigation o
drip irrigation lines, as needed.
Reduce cycle durations during all seasons to
prevent over-irrigation,
Inspect loading dock for trash debris and
sediment and sweep/maintain as needed.
Inspect loading dock for evidence of spills
Truck Dock Owner and broken containers. Clean up spills by Weekly / Daily
dry cleanup methods and dispose of
collected material in a legal manner. If
pressure washing is necessary, collect all
runoff wastewater for proper disposal.
Roof Runoff
Controls Owner Inspect / repair roof drains Quarterly
(SD-11) '
Inspect and maintain Gravity Separators, as
required,
Gravity Inspect Gravity Separators for debris, oils, Inspect Quarterly
Separator Owner and sediment. Remove debris whenever and Maintain as

accumulations exceed 25% of the holding
capacity of the unit or vector breeding
becomes an issue.

Needed




Section6 WQMP Attachments

6.1. Site Plan and Drainage Plan

Inctude a site plan and drainage plan sheet set containing the following minimum information:
= Project location
= Site boundary
+  Land uses and land covers, as applicable
= Suitability/feasibility constraints
= Structural Source Control BMP locations
»  Site Design Hydrologic Source Control BMP locations
»  LID BMP details
*  Drainage delineations and flow information

= Drainage connections

6.2 Electronic Data Submittal

Minimum requirements include submittal of PDF exhibits in addition to hard copies, Format must not require
specialized software to open. If the local jurisdiction requires specialized electronic document formats {(as
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, ete.) of these documents so that they may be interpreted efficiently and
accurately,

6.3 Post Construction
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4 Other Supporting Documentation

» BMP Educational Materials
= Activity Restriction - C, C&R’s & Lease Agreements






6.1 Attachment A
WQMP Site Plan



AVENUE

S D¢
i 3 A
OO |




bt ot ol T i i o i oo e ol . Al = ds Pl Pl ok ik Lo




Attachment B
BMP Details, Support Caic's
& Manufacture’s Details
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Durability Design Guide for Druinage Producis

Proper design of culverts and storm sewers requires structural,
hydraulic and durability considerations. While most designers
are comforiable with structural and hydraulic design, the
mechanics of evaluoting abrasion, corrosion and waler
chemistry to perform a durability design are not commonly
found in most civil engineering handbooks.

The duraobility and service life of o drainage pipe installotion
is directly reloted to the environmenial conditions encountered
ot the site and the lype of malerials and coatings from which
the culvert is fabricoied. Two principle couses of eorly {ailure
in drainoge pipe materials ore corrosion and cbrasion,

Service life can be affected by the corrosive action of the
backfill in contact with the ouiside of a drainage pipe or mere
commonly by the corrosive and abrasive action of the flow

in the invert of the drainage pipe. The design life analysis
should include a chack for bath the water side and soil side
environmenis 1o determine which is more critical— or which
governs service life,

The potential for metal loss in the invert of o droinage pipe
due to abrosive flows is ofien overlooked by designers and
its effects are often mistaken for corrosion. An estimate for
potential abrasion is required at each pipe location in order
to determine the appropricte material and goge.

This manual is intended to guide specifiers through the
mechanics of selecling appropriate drainage producis to
meet service life requirements. The informalion contained
in the following puges is o composite of several national

guidelines.

Using the Design Guide

The choice of material, gage ond product type can be exiremely
imporiant to service life. The foltowing steps describe the
procedure for selecting the appropriate drainage product,
material and gage to meet a specific service life requirement.

Design Sequence

1. Select pipe or structure hased on hydraulic and clearance
requirements. Use Tables 4 and 5 as reference for size
limits and hydraulic properties of all drainoge producis.

2. Use Height of Cover tables for the chosen pipe or structure
1o determine the material gage required for the specific
loading condition.

3. Use Table 1 to select the appropriate material for the
site-specific environmental conditions. Whenever possible,
existing installations of droinage structures along the same
waler course offer the most reliable estimate of long-
term performance for specific environment conditions.

In many cases, there will be more than one maiterial that
is appropriate for the project environmenial conditions.
Generaolly speaking, the metal material types increase

in price as you move from top down on Table 1. Please
condact your local CONTECH Soles Representative for
pricing.

4. Use Table 2 to determine which abrasion level most
accuralely describes the typicol slorm event {2 year storm).
The expected stream velocity and ossociated abrasion
conditions should be based on a typical flow and not a 10
or 50-year design flood.

5. Use Toble 3 to determine whether the structural gage for
the selected material is sufficient for the design service life.
if the structurat gage is greater than or equal to the gage
required for o particular abrosion condition and service
life, use the structural gage. Conversely, if the structural
gage is less than the gage required for a particular
abrasion condilion and serviee life, use the goge required
by Table 3.

Note:
Both Contech round pipe ond pipe-arch cre ovoiloble with either helicol or on-
nuler corrogotions. Contech HEL-COR® pipe fhelical corrugations) is furnished
with continuous lock seams and annular re-rolled ends. Contech riveted pipe
is furnished with ennular corrugotions only: The height of cover tables in this
guide are helical corrugations only. Consult your Contech representative for

Height of Cover tables on riveted pipe.
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* Toble 4 - Produst Dimensions

. Size Limits* Manning’s “n"
Drainage Product Commou.Uses Minimum Maximum Volue
Corrugoled Stee! (1/2" deep corrugation) 12 84" 0.011 - 0.021
Corrugated Steel with Paved invert (1/2” deep corrugation) | Culverts, smali 12" 84" 0.014-0.020
i bridges, slorm
Corrugoled Steel (1" deep corrugalion} water defenlion/ 54" 144" 0.022 - 0.027
w | Corrugated Steel with Paved Inved (17 deep torrugotion) reienii9n syslems, 54" 144" 0.019 - 0.023
2 conduits, tunnels,
o Corrugated Aluminum (1/2” deep corrugolion) storm sewers. 12" 72 0.011 - 0.021
b ]
£ Corrugated Aluminum (1" deep corrugation) 30" 120" 0.023 - 0.027
F Batsahbv-asntaidnabinin e
& ULTRA FLO?® Steel 18" 02" 0.012
. Storm sewers, . .
ULYRA FLO Aluminum culverts, storm 18 84 0.012
SmoothCor™ Steel (1/2” deep corrugotion) wnien: defantion/ 18" 66" 0.012
relention systems,
SmoothCor Steel (1" deep corrugotion} 48" j26” 0.012
Corrugoied Steel (1/2” deep corrugation) 17" %137 83" x 57" 0.011 - 0.02%
Caorrugated Sieel with Paved Invert {1/2” deep corrugation) | Culverts, small 17" x 13" 83" x 57" 0.014 -0.019
. bridges, storm
Corrugoted Steel (17 deep corrugotion) waler detentions | 537 x 417 1427 x 91" 0.023 - 0.027
Corrugated Steel with Paved Invert (17 deep corrugation} relenlign systems, 53" x 41" 1427 x 91" 0019 -0.022
< conduils, tunnels,
< Corrugoted Aluminum {1/2" deep corrugation) storm sewers, 177 % V3" T1"x 477 0,011 - 0,021
2
a Corrugoled Aluminum (17 deep corrugolion) 60" x 46" 1127« 75" 0.023 - 0.027
£
ULTRA FLO Stee! 20" x 16" 667 x 51" 0.012
St ,
ULTRA FLO Aluminum bt st 207 x 16" 66" x 51" 0.012
SmoothCor Steel (1/2" deep corrugation) woter detention/ 21" x 15" 77" x 52" 0.012
refention systems.
SmoothCor Steel (1” deep corrugetion) 53" x 41" 137 x 87" 0.012
*  For sizes ouiside of these limits, pleose conloct your Contech represeniative.
Tuble 5 — Corrugated Steel Pipe—Values of Coelficiant of Roughiness {n)
All Helical* Corrugation
Diameters [y 1727 x 172" Hellcal—2.2/3" x 1/2”
2-2/3" x 1/27 Annular 8in. 10 in. 12 In, 15 in, 18 in. 24 in. 35 in. 48 in. 60 in. +
Unpaved 0.024 0.0312 0.014 0.0t 0.2 0.013 0.015 0.018 0.020 0.021
PAVED-INVERT 0.021 0014 0.017 0.020 0.01%9
SmoothCor N/A 0.012 6.012 0.012 D.012 0.012
Helieal*—3" x 1
3 x 1 Annular 36 in. 42 in. 48 in. 54 in. 60 in. 66 in. 72 in. 78 in. +
Unpaved 0.027 0.022 0.022 0.623 0.023 0.024 0.025 0.026 0.027
PAVED-INVERT 0.023 0.019 0.019 0.020 0.020 0.021 0.022 0.022 0.023
SmoothCor NSA 0.012 0.0312 0.012 0.012 0012 0012
Helical*—5" x 1"
5" x 1" Annular 48 In., 54 in, 60 in, 64 in 72in 78 in. +
Unpaved N/A 0.022 0.022 0.023 0.024 0.024 0.025
PAVED -INVERT N/A 0.019 0.Gi9 0.020 0.021 n.on 0.022
ULTRA FLO N/A 3/4" x 3/4" x 7-1/2"
All diameters n = 0.012

+

same reughness choracleristics as their equivalent round pipes.

Tests on helically corrugated pipe demonstrate o lower coefficient of raughness than for annularly corrugated steel pipe. Pipe-arches approximalely have the



Pipe & Pipe-Arch

Tuble & - AASHTO Referene Spetificotions

Materiol Type Material Pipe Design*  Instalation®
CMP (1/2" or 1" deep corrugations)
Galvanized {2 o2.) M218 M3 Seclion 17 Section 26
Aspholt Coaled MI1%0 M36 Section 12 Section 24
Asphalt Coated and Poved Invert M150 M3s Section 12 Section 26
Aluminized Type 2 M274 M36 Section 12 Section 24
Polymer Cooted M246 M36 & M245 Seclion 12 Section 24
Aluminum Alloy M7 MI1%4 Seclion 12 Section 26
ULTRA FLO
{3/4" x 3/4" x 7-1/2" corrugutian)
Galvanized {7 oz.) M218 M36 Section 12 Section 26
Aluminized Type 2 M274 M36 Section 12 Section 26
Pelymer Cooled M246 M36 & M245  Seclion 12 Section 26
Aluminum Alloy MI97 M196 Section 12 Section 26
SmoothCor
Polymer Coated M246 M36 & M245 Section 12 Section 26

’

AASHTO LRFD Bridge Design Specilicotion ond AASHTO Stendord Specification for Highway Bridges




Corrugated Steel Pipe

- Heights of Cover

2-2/3" x 1/2" Height of Cover Limits for Corrugated Steel Pipe

H 20 and H 25 Live Loads, Pipe-Arch

H 20 and H 25 Live Loads Sxe Minimum Maximum
Diometer | Minimum Maximum Cover, Feet® Round Structural Minimum ___ Eg‘fﬂf’ff ,,,,,,,,
or Span, | Cover, Specified Thickness, Inches Equivoient, Span x Rise, Thickness, Cover, 2 Tons/Ft.? Corner
Inches Inches | 0.052 0.064 0079 0.109 0.138 0.168 Inches Inches Inches Incthes Beaoring Pressure

6 12 388 | 486 15 17x13 0.064 12 16

8 291 | 365 18 2115 0.064 15

10 233 | 392 21 24x18 0.064

12 197 | 248 ) 310 24 28 x 20 0.064

15 158 | 198 | 248 30 35x 24 0.064

18 1311 165 1 206 36 42 %29 0.064

21 113 i41 177 248 472 49 % 33 0.064*

24 98 124 155 217 48 57 x 38 0.064

30 99 124 | 173 54 64 x 43 0.079°

35 83 103 145 186 &0 71 x 47 0.109"

42 71 B8 124 159 195 &6 77 x 52 0.109"

48 62 1 77 0 108 4 139 4 171 72 83 x 57 0.138° 12 15

60 80 104 128

&6 68 88 HI)

72 75 93

78 79

B4 12 66

E 80 Live Loads, Pipe-Arch
E 80 Live Loads Size Maximum'®

Minimum Cover, Feet
Diametler Minimum Maximum Cover, Feet? Round Structural  Minimum P
or Span, Cover, Specified Thickness, Inchas Equivalent, Span x Rise, Thickness, Cover, 3 Ton‘s/FI. Corne
Inches  Inches 0.052 0.064 0.079 0.109 0.138 0.168 inches Inches Inches  Inches Bearing Pressure
12 12 197 248 310 15 17x13 0.079 24 22
15 ‘ 158 | 198 | 248 18 21x15 0.079 5
18 131 165 206 21 24 x 18 0.109
2 ‘ 13 | 143 177 | 248 24 28 x 20 0.109
24 98 | 124 | 155 | 217 30 35 24 0.138
30 ‘ 29 124 173 36 42 29 0.138
36 83 103 145 186 47 49 x 33 0.138"
42 | 71 88 124§ 159 | 195 48 57 % 38 0.138"
48 12 62 77 108 139 171 54 64 x 43 0.138" |
34 18 67 94 122 150 60 71 %47 0.138~ 24 22
22 E gg ]80; :gg N Thes? values ore bosed on the AlSI Flexibility Factor limit (0.0433 x 1.5)
72 18 75 93 for pipe-arch.
78 24 79
84 24 66
Helights of Cover Notes:
1. These lables are for lock-seam or welded-seam construclion. They are not 8. 0.052"is 18 gage.
for riveted construction. Consult yaur Contech Soles Representative for 0.064" is 16 gage.
Height of Cover tobles on riveled pipe. 0.G79" is 14 guge.
2. These values, where applicoble, were colculoted using o lood factor of 0.109"is 12 gage.
K=0.86 os odopled in the NC5PA CSP Design Manual, 2008. 0.138" is 10 gage.
3. The haunch areas of o pipe-orch are tha most critical zone for bockfilling. 0.168" is B goge.
Exira care should be taken to provide good moterial and compection o o 9.  Fer construction foods, see Poge 15.
point above the spring line. 10, 142" x Y4 corrugation. H20, H25 and £80 toading.
4, E 80 minimum cover is meosured from top of pipe to bottom of tie. 11. SmoothCor has same Height of Caver properties as corrugated steel
5. H 20 aad H 25 minimum cover is meaosured from fop of pipe to bottom of pipe. The exterior sheil of SmoothCor is manufactured in either 2-%/2" x
flexible pavement or top of rigid pavement, /2" ar 3" x 1" corrugofions; maximum exteriar shell goge is 12.
6. The H 20 and H 25 pipe-arch tobles are based on 2 1ons per square foot 12. Sewer goge (lrench conditions) fables for corrugated stee! pipe con
corner bearing pressures. be found in the AlS] hook "Modern Sewer Design,” 4th Edition, 19%%.
7. The E 80 pipe-arch tables minimum and maxirmum covers are based These tables may reduce the minimum gage due to a higher flexibility
on the carner bearing pressures shown, These values moy increase or factor ollowed for o trench condition,

decrecse with changes in allowoble corner beoring pressures.



Heights of Cover

5 x 1" or 3" x 1" Height of Cover Limits for
Corruguted Steel Pipe

H 20 and H 25 Live Loads

Maximum Cover, Feei®

5 x 1" Pipe-Arch Height of Cover Limits for
Corrugated Steel Pipe

H 20 and H 25 Live Loads

Diu;neier Micnl'murn Specified Thickness, inches Size Minimum !::'iuxim:m(:'
or Spon, over Eautval . - over, Fee
quivalent Specified Minimum TS TR
Inches  Inches 0064 0.079 0.109 0.138 0.168 Pipe Spon x Rise Thickness, Cover 2 Tons/Ft.2 Corner
54 12 56 70 28 127 155 Dlameter inches!® Inches* inches  Bearing Pressure
22 ig 63 gg :{‘]g 123 72 81x 59 0.109 18 21
o i 2; iy o W 78 87 % 63 0,109 18 20
4 o8 a7 107 84 95 x 67 0.109 18 20
;3 ;Z 4? e o o 90 103 % 71 0.109 18 20
20 33 42 59 76 93 6 1M2x75 0.109 21 20
% 12 3 39 55 7 87 102 117x79 0.109 2 19
102 2 2 a2 108 128 x 83 0.109 24 19
]gg 8 9 g; §9 2; 52 114 137x87 | 0109 24 19
120 142 x 91 0.138 24 19
114 32 45 58 72 S St SO
120 30 42 54 66 Larger sizes are ovoilable in some areas of the United Stotes. Check with
126 39 50 61 your local Contech representative . Some minimum heights-of-cover for
132 36 46 a8 pipe-crches have been increased to take into account ollowoble "plus®
138 33 43 23 tolercnces on the manufoctured rise.
144 18 39 49

Maoximum cover heights shown are for 5" x 17,

To obtain maximum cover for 3" x 1", increase these volues by 12%

E 80 Live Loads

Diometer Minimum

Moximum Cover, Feet®
Specified Thickness, Inches

ar Span, Caver
Inches lnches 0.064 0.079 0.109 0.138 0.168
54 18 56 70 98 127 155
&0 50 43 a8 114 13%
66 46 57 80 103 127
72 18 42 52 74 95 116
78 24 29 48 68 87 107
84 I 36 45 63 81 99
90 i 33" 42 59 76 93
6 24 nm 19 25 71 87
102 30 2910 37 52 &7 82
108 1 5 49 463 77
114 3a2m 45 58 72
120 30 3o 42 54 64
126 3é 39 50 61
132 ‘ 36 46 58
138 3aw 43 53
144 36 39 49

Maximum cover heighis shown are for 5% x 17,
To obtain maximum cover for 3 x 17, increase these values by 12%.
i These diamefers in these goges require addifioriol minimym cover,

E 80 Live Loads

Size Minimum Maximum®
Equivalent Specified Minimum __ Cover, Feet
Plpe Span x Rise Thickness, Cover 2 Tons/Ft.? Cover
Diameter Inches® Inches* inches  Bearing Pressure
72 81 x 59 0.109 30 21
78 87 x 63 0.109 30 18
84 95 x 67 0.109 30 18
20 103x71 0.109 36 18
94 112x75 G.109 36 18
102 117 x 79 6.109 3é 17
108 128 x 83 G.169 42 17
114 137 x 87 G.10% 42 17
120 142 x 91 0.138 42 17

.

Some 3" x 1” and 5 x 1" minimum goges showa for pipe-arch are due to
monufociuring limitelions.

Heights of Cover Notes:

1. These tables are for lock-seom or welded-seam construction. They are not
far riveted construction. Consult your Contech Soles Representative for
Height of Cover iobies on riveled pipe.

2. These volues, where applicable, were calculoted using o load factor of
K=0.86 as adopted in the NCSPA CSP Design Manual, 2008.

3. The span ond rise shown in these fables are nominol. Typicolly the actual
rise that farms is greoter than the specified nominal. This actuc rise is
within the tolerances os allowed by the AASHTO & ASTM specifications.
The minimum covers shown are more conservotive than required by the
AASHTO ond ASTM specifications o account for this anticipoted increase
in rise. Less cover height moy be toleroted depending upen acluat rise of
supplied pipe arch.

4. The hounch areas of o pipe-arch are fhe most critical zone for backfilling.
Extra care should be token to provide good meteriol and compaction to a
point abaove the spring line.

5. E 80 minimum cover is meesured from top of pipe to bottom of tis,

6. H 20 ond H 25 minimum cover is measured from top of pipe to bottom of
flexible poverment or fop of rigid pavement.

7. The H 20 and H 25 pipe-arch tables are based on 2 tons per square fool
corner bearing pressures.

8. The E 80 pipe-crch lables minimum ond moximum covers are bosed on the
coraer becring pressures shown. These values may increase or decrease
with changes in allowable corner bearing pressures.

9. 0.052"is 18 gage.0.064" is 16 goge.

0.079" is 14 goge.0.109" is 12 goge.
0.138" is 10 goge.0.168" is B goge.

10. For construction loods, see Poge 15.

11. SmacthCor hos some Height of Cover properiies as corrugated steel pipe.
The exterior shell of SmoothCor is monufaciured in either 2-7/3" x /2" or
3"x1" corrugations; moximum exderior shell goge is 12.

12. Sewer gage {french conditicns) fobles for carrugated sieel pipe con be
found in the AIS{ book "Modern Sewer Design,” 4th Edition, 199%. These
tables moy reduce the minimum gage due lo a higher flexibitity facier
allowed for a french condition,



- " Heights of Cover

37 x 1% Pipe-Arch Height of Cover Limits for Heights of Cover Notes:
Corruguted Steel Pipe-Arch 1. These tables ore for tock-seam or welded-seam construction. They are not
for riveted construction, Consult your Contech Sales Representative for
H 20 and H 25 Live Loads Height of Cover tables en riveled pipe.
Maximum® 2. These volues, where applicable, were calculated using K=0.86 os
Size Minimum Cover. Feal adopted in the NCSPA CSP Design Monuat, 2008.
Equivalent Specified  Minimum T 3. The span and rise shown in these tohles are nomingt. Typically the actuol
Pipe Span x Rise Thickness, Cover 2 Tons/Ft.? Corner rise that forms is greater thon the specified nominal. This actual rise is
Diameter Inches Inches* Inches Bearing Pressure within the tolerances os ollowed by the AASHTO & ASTM specificalions.
48 53 %41 0.079 | Y TS The minimum covers shown are more conservotive than reguired by the
54 40 x 46 0.079 15 25 AASHTO and ASTM specificotions to occount for this anticipated increose
40 66 % 51 0.079 15 25 in rise. Less cover heighi may be tfolerated depending upon actua! rise of
46 73% 55 0.079 18 24 supplied pipe arch.
77 81 x 59 0.079 18 21 4. The haunch areas of a pipe-crch ore the most eritical zone far backfilling.
78 87 x 63 0.079 18 20 Extro care should be token to provide good matericl and compoction to a
B4 95 % 67 0.079 18 20 point above tha spring fine.
90 103 % 71 0.079 18 20 5. E 80 minimum cover is measured from fop of pipe to batlom of tie.
94 112 x 75 0.079 21 20 4. 1 20 and H 25 minimum cover is meosured from top of pipe o bottom of
107 117 x 79 0.109 21 19 {lexibie povement or top of rigid pavement.
108 128 x 83 0.109 24 19 7. The # 20 ond H 25 pipe-orch tobles are based an 2 tons per square foot
114 137 x 87 0.109 24 19 corner bearing pressures.
120 142 x 91 0.138 24 19 8. The £ 80 pipe-urch tables minimum and moximum covers ore based
..... on the corner beoring pressures shown. Thesa values moy increose or

Larger sizes are ovailable in some areas of the United States. decreose with changes in aflowable corner bearing pressures.
Check with your local Contech Sales Representofive. 9. 0.052"is 18 gage.

0.064" is 16 gage.
0.079"is 14 goge.
0.169" is } 2 gage.
0.138" is 10 guge.

Some minimum heights-of-cover for pipe-arches hove been increosed o toke
info account allowable “plus” tolerances on the manufactured rise.

E 80 Live Loads 0.168"is 8 goge.
10. Far ¢conshruclion loods, see Poge 15.
Size Minimum Maximum® 11. SmoolhCor has same Height of Cover properties as corrugated steel pipe.
1} B ) Specifled Minimum Cover, Feet The exteriar shell of SmoothCor is manufactured in either 2-3/2" x 12" or
Pipe Span x Rise Thickness, Cover % Tons/Ft.? Corner 3" % 1" corrugalions; maximum ederior shell gage is 15,
Diameter nches Inches* Inches  Bearing Pressure 12. Sewer goge [french condifions) lables for corrugated steel pipe can be
48 5341 0.079 YR 25 found in the AlSi book “Modern Sewer Design,” 4th Edition, 1999, These
54 60 x 46 0.079 24 25 tables may reduce the minimum goge due to o higher flexibility factor
&0 66 % 51 0.079 04 75 allowed for a trench condition.
b6 73 x 55 0.079 30 24
| 72 81 x 59 0.079 30 21
| 78 B7 x 63 0.079 30 18
84 95 x 67 0.079 30 18
90 103x 71 0.079 35 18
96 1M2x75 0.079 36 18
102 M7Ix79 0.109 36 17
108 128 x 83 0.169 42 17
114 137 x 87 0.109 42 17
120 142 x 91 0.138 42 17

*  Some 3" x 1" and 5% x 1” minimum gages shown for pipe-arch are due fo

manufacturing limiiations.
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Approximu!e Wetght (POUIICIS/FOO') ' S Ix1"ar 5" x1" (undgu!iun

|
|
|
| i tnside e TE Golvonized 8]  Full | Conted & PAVED-
| Contech Corrugated Steel Pipe Diameter in. | SPecfied Thickness | gy suimizen| comed | INVERT omoothCer
| {Estimated Average Weights—Not for 54 g-gg; i? ?? g; gg
[ Specification Use) 0109 a3 100 18 18
. c 0.138 104 123 140
| 112" x1/4" Conugation =~ .- - 0.168 129 146 163
E Inside Specified 60 0.064 55 73 91 93
E Diameter, Thickness, Galvanized & Fulf 0.079 &7 86 105 105
[ in. in. ALUMINIZED Coated g.:gz 19128 i;g }gg 130
| 6 0o : 2 0.168 143 161 181
. : 86 0.064 50 80 102 102
8 0.052 5 & 0.079 74 94 116 116
........ ... 0064 6 7 0.109 101 121 143 145
10 0.052 6 7 0.138 129 149 171
0.064 7 8 0.168 157 177 199 R
— : 72 0.064 46 88 1 172
; Stee! Thitknesses by Goge : : 0.079 81 102 126 127
; ' ! 0.109 110 132 156 157
Goge 8 6 14 12 0| 8 0138 140 162 186
Thickness 052 | 064 | 079 | .109 | .138 | .148 0.168 171 193 .27
: ' e 78 0.064 71 95 121 120
— : . 4 1 par ) g 0.079 87 m 137 136
tnsid 2 "ug Cooted & PAVED 0.109 1334 143 169 168
nilde o . .
Diametes in, | PeTed THOKASS oy UiiZeD | coed | ihverT  omeothCor 08 2] ms |
12 0.052 8 10 13 84 0.064 77 102 130 130
0.064 10 12 15 0.079 94 19 147 147
0.079 12 14 17 : 0.109 128 154 182 181
15 0.052 0 13 16 0138 164 189 217
0.064 12 15 18 0.168 199 224 | 253
0.079 15 18 2t 90 0.064 82 109 140 139
18 0.052 12 16 19 0,079 100 127 158 157
0.064 15 19 22 25 0.109 137 164 195 194
0.079 18 22 25 L28 0.138 175 202 233
21 0.052 14 18 23 0.168 213 240 271
0.064 17 2 26 29 96 0.064 Y 116 149 148
0.079 21 25 30 33 0.079 107 136 169 168
— 0.109 29 33 33 A1 0.109 147 176 209 208
74 0.052 15 20 26 0138 188 217 250
0.064 19 24 30 30 0.168 | 778 257 290
0.079 24 29 35 38 102 0.064 93 194 158 158
0.109 33 34 44 4. 0.079 14 145 179 179
30 0.064 24 30 36 42 0.109 155 184 220 222
0.079 30 38 42 48 0.138 198 229 263
36 0.064 29 36 44 51 108 0.079 1 120 153 188 189
0.079 36 43 51 58 0.109 165 198 233 235
0.109 49 36 &4 7 0.138 211 244 279
42 0.064 34 42 51 &0 14 0.079 127 162 199 200
0.679 42 50 59 68 0.109 174 209 246 248
0.138 72 80 89 0168 ¢ 271 306 343
0.168 88 96 105 120 0.079 134 171 210 211
48 0.064 38 48 57 87 0.109 183 220 259 240
0.079 48 58 a7 77 0.138 234 271 310
0,109 45 75 a4 94 0148 284 an 360
0.138 82 92 101 126 0.109 195 733 274 276
0.168 100 110 19 0.138 247 285 326
54 0.079 54 45 76 a7 0.168 299 338 378
G109 73 84 95 106 1327717 oow 204 244 287 289
G.138 92 103 114 0.138 259 299 342
- 0.168 112 123 134 , 0.168 314 354 307
40 0.109 81 92 166 17 138 0.109 213 255 | 300 “300
0.138 103 114 128 0.138 270 312 357
1) 0.109 89 (113 117 129 144 ‘0.]38 787 376 373
0.138 113 125 141 0168 344 388 435 2)
] 0048 137 149 165
72 0,138 123 137 154 {2) 1. Weights for polymer cooted pipe are 1% lo 4% higher, varying by gage.
0.1468 149 163 180 2. Please contact your Contech Sales Representative.
78 0.168 161 77 194 (2] 3. Weighis listed in the 3" x 17 or 5* x 17 fable ore for 37 x 17 pipe.
84 0.148 173 190 208 {2) Weights for 57 x 1” are opproximalely 12% less than those used in this

table, for metollic cooted pipe.
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Corrugated Aluminum Pipe

‘Heights _c_d Cover
2.2/3" X 1/2" Height of Cover Limits for 2 2/3" x 1/2" Height of Cover Limits for
Corrugated Aluminum Pipe Corrugated Aluminum Pipe-Arch

HL 93 Live Load HL 93 Live Load

Moximum Cover, (Ft1.J® ’ ' Muximum Cover, (F1.)

Digmeter Minimum

or Span Cover Equiv, Standard Gage Slize, (In.) Minimum# Alurr::um ‘:pf;m‘hm
{in (in.) 18 16 1 4' .I 2 .[0 g flaund Pipe Spon x Minimum Cover Cor:::';:;ﬁ:rg
Dig, {Inches) Rise Guge {Inches) Pressures
b 12 197 247 15 17x13 14 12 13
23 24x18 16 12 12
i
10 19 148 24 28x20 14 12 12
12 125 157 30 35x24 14 12 12
15 100 125 36 42x29 12 12 12
18 83 104 42 49x33 12 15 12
48 57x38 10 15 12
i
2 71 89 54 64x43 10 18 12
24 62 78 | 109 60 71x47 g 18 12
27 69 o7
30 42 87 Notes:
36 33 73 74 I. Heighi-af-cover is meosured {0 top of rigid pavement or io bollom
42 62 80 of flexible pavement.
48 12 54 70 85 2. Maximum cover meets AASHTO LRFD design criteria.
54 15 48 &2 76 3. Minimum cover meels AASHTO and ASTM B 790 design criteria.
4, 1 172" x 1/4” corrugofion.
60 15 52 64 5. 8-gage pipe kos fimited availobility.
66 18 52 6. For construction loads, see page 15.
72 18 43
Heights of Cover
37 x 17 Height of Cover Limils for Corruguted 3" x 1 Height of Cover Limits for Corrugated
Aluminum Pipe Aluminum Pipe-Arch
HL 93 Live Load HL 93 Live Load
. P Maximum Cover, (F1.) HMoximum Cover, {F.)
[E0) l N N o
Diameter Minimum Equiv. Standard 6 size, {in.) Minlmom®  Akminem Pipe-Arehs
or Span Cover guty, Fanes age Reund Plpe Span x Minlmum Cover 2 Tons/fL) for
I Bearl
{in.) (In.) 16 14 12 10 aw Dia. tinches) Rise Gage (dnehies) "l:‘r:::ueruers "
a0 12 57 72 101 | 135 | 159 54 60x46 14 15 20
36 a7 40 84 N2 | 132 60 66x51 14 18 20
42 40 51 72 96 113 66 7355 14 21 20
48 12 35 44 62 84 99 72 B1x59 12 21 16
54 15 3} 37 55 74 88 784 B7x63 12 24 16
60 15 28 35 50 67 79 840 D567 12 24 16
b6 18 25 32 45 61 72 Ll 103x71 10 24 14
72 18 23 29 41 56 66 o4t 112x75 8(5) 24 14
78 21 27 38 53 61 b : -
84 21 35 48 54
90 24 33 | 44 | 52 Notes:
1. Height-of-cover is meosured fo top of rigid povement or to baliom
96 24 3 4 49 of flexible pavement. .
102 24 39 46 2. Maximum cover meels AASHTO LRFD design criterio,
108 24 37 43 3. Minimum cover meefs ASTM B 790 design crilerio.
114 24 19 4. limited availabilily on these sizes.
5. B-gage pipe hos limited avoilability.
120 24 36 6. For construction loads, see page 15.
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Approximate Weight/Foot
Contech Corrugated Aluminum Pipe

(Estimated Average Weights—Not for Specification Use}

Diameter Weight (Lb./Lineal F1.) ‘ Diameter Weight (Lb./Lineal Ft.)
or Span Equiv. Standard Gage N ar Span Equiv. Stondard Gage
{Inches) {.048) (.060) (.075) (.165) (.135) (.164) {Inches)  (.060) (-075) (.105} (-135)  (.184)
18 16 14 12 10 ] 16 14 12 10 8
6@ 1.3 1.6 30 9.3 1.5 15.8 20.2
g 1.7 2.) 36 R 13.7 18.9 24.1
10w 2.1 2.6 42 §2.9 16.0 22.0 28.0
12 3.2 4.0 48 14.7 18.2 25.1 32.0 38.8
15 4.0 4.9 54 i6.5 20.5 28.2 359 43.6
18 4.8 5.9 60 18.3 22.7 31.3 40.0 48.3
21 5.4 6.9 66 20.2 24.9 34.3 43.7 53.0
24 6.3 7.9 10.8 72 22.0 27.1 37.4 47.6 57.8
27 8.8 12.2 78 29.3 40.4 51.5 62.5
30 2.8 13.5 84 43.5 55.4 67.2
36 1.8 163 | 207 90 46.6 59.3 71.%
42 19.0 | 24.2 96 49.6 63.2 76.7
48 21.7 | 27.6 | 335 102 66.6 80.8
54 24.4 | 313 37.7 108 71.0 84.1
60 34.6 419 114 20.9
66 46.0 120 95.6
72 50.1 Notes:

1. Helical lockseom pipe only. Annular riveted pipe weights will be higher.
2, 14" x '4* Corrugation,
3. 8-guge pipe has fimited availability.




ULTRA FLO®

Heights of Cover

Galvanized, ALUMINIZED STEEL Type 2o
Polymer Coated** Steel ULTRA FLO Pipe-Arch H 20 ond H 25 live Load
__ Minimum/Moximum Cover (Feet)

Gulvanized, ALUMINIZED S5TEEL Type 2 or
Polymer Coated** Steel ULTRA FLO H 20 and H 25 Live Lood

Minimum/Moximum Cover {Feet) Specified Thickness and Gage

Specified Thickness and Gage Equiv,
Diemeter {0.0464) {0.079) (0.109) {0.138) Pipe
{Inches) 16 14 12 10 Dia. Span Rise (0.064) (0.079} (0.109}
18 1.0/108 1.0/151 {Inches)  {Inches) _{Inches) 16 14 12
21 1.0/93 1.6/130 1.0/218 18 20 i 1.0/16
24 1.0/81 1.6/113 1.0/189 21 23 19 1.0/15
30 1.0/65 1.0/91 1.0/15! 24 27 21 1.013
364 1.0/54 1.0/75 1.0/126 30 33 26 1.0/13 1.0/13
42 1.0/46 1.0/65 1.0/108 36 40 31 1.0/13 1.9113
48 1.0/40 1.0/56 1.0/94 1.0/137 42 46 36 ML3 MLE 1.6/13
54 1.25/36 1.25/50 1.0/84 1.0/122 48 53 41 M.L2 MLE 1.25/13
60 1.254/32* | 1.25/45 1.0/75 1.0/109 54 60 46 ML M.LE 1.25/13
66 1.5/41 1.25/68 1.25/99 60 b6 51 M.L3 M5B 1.25/13
72 1.5%/37* 1.25/63 1.25/91
78 1.75*/34* 1.5/58 1.5/84
84 1.75/54 1.75/78
20 2.0%/50* 2.0/73
96 2.0°/47" 2.0/68
102 2.5%/43* 2.5/41
108 2.54/54+ Galvanized, ALUMINEZED STEEL Type 2 or
114 2.54/49* _Polymer Coated** Steel ULTRA FLO Pipe-Arch E 80 Live Load
120 2.5:/43" Span Round Minimum Minimum  Max Cover
xRise oo sivalent SOV Gage {Feet)
{inches) quivaien {Inches) g
20x16 18 24 16 22
Galvanized, ALUMINIZED STEEL Type 2o ggg? gl ;: :2 :l)fli
Polymer Coated** Steel ULTRA FLO E 80 Live Load 33%26 30 24 16 18
40x3 1 34 24 i6 17
Digmeter {0.064) (0.079) (0.109) {0.138) 4é6x36 47 24 17 18
(inches) 16 14 12 10 53x41 48 24 12 18
18 L0/ 93 1.0/130 60x46 54 24 12 18
21 1O/ 79 1.0/111 1.0/186 66%51 60 24 12 18
24 1.0/ 69 1.0/97 1.0/ 162 ’
30 1.0/55 1.0/78 le/wo 4 _
35 1.5/746 1.25/ 65 1.0/108
42 1.5/39 1.5/55 1.25/93
48 2.0/34 1.75/ 48 1.5/81 1.5/118
54 3.0*/28* 2.0/43 1.5/72 1.5/104
40 20/39 1.75 /65 1.75/94
64 2.5% /35 2.0/58 2.0/85
72 2.0/49 20/78
78 2.5/ 42 2.5/72
a4 2754735 | 25/467
90 2.5/62
96 2.5% /58"
142 3.0* / 52*
MNotes:

i, The tables for Steel H 20 ond H 25 toeding are bosed on the NCSPA
CSP Design Monual, 2008 and were colcutated using a load factor of
K=0.86. The tables for 5teel E 80 loading ore based on the AREMA
Manual. The fables for Alyminum HL 93 looding ore bosed on AAS-
HTO LRFD Design Criteria,

2. The haunch areos of o pipe-arch are the most crificol zone for
backfilling. Extra core should be taken to provide goed malericl and
compection to a point ebove the spring line.

ULTRA FED can be manufedured from pelymer coated siee! for added durability.

3. £ BO minimum cover is meosured from top of pipe to bottom of tie.
4. 120, H 25 and HL 93 minimum cover ’s.nfeusumd from top of pipe 11. All heights of cover ore bosed on trench conditions. If embankment

to bottom of flexible povement or top of rigid pavement. e . L .

. conditions exist, there may be restriction on goges for the large diometers,
5. The H 20, H 25 and HL 93 pipe-arch tables are bosed on 2 fons per ; b .
. Your Confech Sales Representative con provide further guidance for o
squore foot corner bearing pressures. proiec! in embonkment conditions
ipe- ini i d . L ) u .

6. The E 80 pipe-crch lobles minimum o_nd maximum covers are base 12. All steel ULTRA FLO is instolled in accordance with ASTM A798 “Installing

on 3 tons per square foot corner beoring pressures shown. Factory-Made C ted Stee! Pins for § 4 Other Anplicotions.*
7. lorger size pipe-orches moy be avoilable on special order. aclary-Made Lorrugoled stee: Fipe for aBwers an o AppiCaNons.
8. M.L. {Heovier goge is required lo prevent crimping at the hounches.) *  These sizes and goge combinalions ore installed in occordonce with ASTM
9. For consiruchion loads, see Page 15. A796 paragraphs 18.2.3 and ASTM A798. For aluminum ULTRA FLO refer
10. Sewer gage [trench conditions) tabkles for corrugoted steel pipe con 1o ASTM B790 and B788,

be found in the AlSH book “Madern Sewer Design,” 4th Edition, 1999.
These tables may reduce the minimum goge due fo a higher flexibility
factor allowed for a trench condition.

Contact your local Contech representalive for more specific information on
Polymer Coated ULTRA FLO for gages 12 and 10.



Aluminum ULTRA FLO HL 23 Live Lood

Minimum/Moximum Cover {Feel)

Specified Thickness and Gage

Aluminum ULTRA FLO Pipe-Asch HE 93 Live Load

Minimum/Maximum Cover (Feet)

Specified Thickness and Gage

{0.060) (0.075) {0.105) (0.135)
16 14 12 10
1.0/43 1.0/61
1.0/38 1.0/52 1.0/84
1.0/33 1.0/45 1.0/73
1.0/26 1.25/36 1.25/58
1.6%21 1.50/30 1.5/49 1.5/69
1.75%/25* 1.75/41 1.75/59
2.0/36 2.0/51
20/32 | 20046
2.0°/29* 2.0/41%
2.0/37
25434

See previous poge for height of cover notes.

Weight (Pounds/Lineal Foot)

Hondling Weight for ALUMEINIZED STEEL Yype 2 or Galvanized Steel

Span {0.060) {0.075) (0.105) (0.135)
{Inches) {inches) {Inches) 16 14 12 10
18 20 16 1.0/16
1.0/15
1.25/13 | 1.2513
1513 | 15713 | 1,513
1.75/13 | 1.7513
2.0/13 2.0/13
2.0/13 2.0/13
2.0%/43 : 2.0/13
2.0/13

Specified Thickness and Gage

Approximote Weight/Foo! Contech ULTRA FLO Pipe

Hendling Weight for ALUMENUM ULTRA FLO

Weight (Pounds/Lineal Foot)

Specified Thickness and Gage

{0.064) {0.079) (0.109) {0.138) Diameter {0.075) {0.105) (0.135)
16 14 12 10 {Inches) 14 12 10
15 18 18 5 6
17 21 29 21 -] 8
19 24 36 24 7 9
24 30 42 30 9 1
29 36 50 36 1 13 23
33 42 58 42 12 15 26
38 48 66 80 48 17 30
45 54 75 90 54 19 R 34 .
48 60 83 99 60 30 37

66 91 109 66 41
72 99 119 72 36 45
78 108 129 78 49
114 139 84 52

124 149

132 158

141 168

175

196

206

ULTRA FLO is available in long fengths. And, ils light weight
allows it to be unlooded and hondled with small equipment.




Installation Corrugated Metal Pipe

Overview

Satlisfactory site preparation, trench excavation, bedding and
backfill operations are essential to develop the strength of
any flexible conduit. In order to oblain proper strength while
preventing settlement, it is necessary that the soil envelope
around the pipe be of good granular material, properly
placed and carefully compacied.

Bedding

Bedding preparation is critical to both pipe performance and
service life. The bed should be constructed to uniform line
and grade to avoid distortions that may create undesirable
stresses in the pipe and/or rapid deferioration of the roadwoy.
The bed should be free of rock formations, protruding stones,
frozen lumps, roots and other foreign matter that may cause
unequal seftlement.

Placing the pipe

Corrugated metal pipe weighs much less than other
commonly used drainage structures. This is due to the efficient
strength of the metal, further improved with corefully designed
and formed corrugations. Even the heaviest sections of
Contech pipe con be handled with relatively light equipment
compared with equipment required for much heavier
reinforced concrete pipe.

Backfill

Satisfactory backfill material, proper placement and
compaction are key factors in obtaining moximum strength
and stability. Backfill should be a well-graded granular
materiat and should be free of large stenes, frozen lumps ond
other debris.

Backfill materials should be placed in layers about six inches
deep, deposited alternotely on opposite sides of the pipe.
Each layer should be compocted carefully. Select backfill

is placed and compacted untif minimum cover height is
reached, at which point, stondard rood embankment backfill
procedures are used.

Installation References

For more information, see AASHTO Bridge Construction
Specification Seclion 26, the Installation Manual of the
National Corrugoted Steel Pipe Association, ASTM A798 for
steel and ASTM B788 for aluminum ULTRA FLO.

Additional Considerations for ULTRA FLO Instaliations
Bedding and Backfill

Typical ULTRA FLO installotion requirements are the same

as for any other carrugated metal pipe inslalled in a french.
Bedding and backfill materials for ULTRA FLO follow the
requirements of the CMP installation specifications mentioned
above, and must be free from stones, frozen lumps or other
debris. When ASTM A796 (steel) or B/9Q [aluminum) designs
ore to be followed for condition I requirements, indicoted by
asterisk (*) in the tables on page 13 and 14, use clean, easily
compacied granular backfill materials.

Embankment Conditions

ULTRA FLO is o superior CMP storm sewer produci that is
normally installed in a trench condition. In those unusual
embankment instollation conditions, pipe sizes and gages maoy
be restricted. Your Contech Sales Representative can provide
you with further guidance.

Construction Loads

For temporary construction vehicle loads, an extra amount of
compacted cover may be required over the fop of the pipe.
The Height of Cover shall meet minimum requirements shown
in the table below. The use of heavy construction equipment
necessitates greater protection for the pipe than finished grade

cover minimums for normal highwoy troffic,

Temporary Cover For

Construction Loads- Bl §-f —

Height of Co{r;r

Finished

X_Zf Grade

Min, Height of Cover Requirements for Construction Loads On
Corrugated Steel Pipe*
M

Diometer/
Span, for Indicated Axle Loads (kips)
(tnches) 18-50 50-75 75-110 110-150
12-42 2.0 2.5 3.0 3.0
48.72 3.0 3.0 3.5 £.0
78-120 3.0 3.5 4.0 4.0
126-144 3.5 4.0 4.5 4.5

Biin. Height of Cover Requirements for Construdion Loads On

N _ Corrugated Aluminum Pipe*
Diameter/ Axle Load {Kips)
Span
{Inches) 18-50 50-75 75-110  110-150
12-42 3.00 3.5 4.0 40
48.72 4.0 40 5.0° 5.5’
78-120 4.0 5.0° 5.5° 5.5°

Min. Height of Cover Requiremenis for Construction Loads Gn

ULTRA FLO Pipe*
Diameter/ Axle Load {Kips)
Span 18-50 50-75 75110 110-150
(Inches) T Steel 3/ x 3747 x V172
e OF B T Rt o
48-72 3.0 ‘ 3.0 3.5 490
78-108 3.0 3.5 4.0 4.5
Aluminum 3/4" x 3/4” x 7-1/2"
15-42 3.0 | a.5 S | 4.0

Minimum cover moy vary depending on locol conditions. The ¢ontractor must
provide the oddilionol cover required to avoid domoge to the pipe. Minimum
caver is measured from the fop of the pipe to the top of the maintcined
consiruclion roadway surface.
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SmoothCor” Pipe

Excellent Hydraulics, Long Lengths and Easy
Installation

Corrugated Steel Shell

SmoothCor pipe has o smooth interior steel liner that provides
o Manning’s “n"” of 0.012. lts rugged, corrugoted steel shell
supplies the structural strength to outperform rigid pipe.
SmoothCor pipe is both the economical and performance
alternate to concrete.

Superior hydraulics

SmoothCor, with its smooth inferior surface, is hydraulically
superior to conventional corrugated steel pipe and with fewer
joints and better interior surface, oulperforms reinforced
concrete pipe.

SmoothCor, with its long lengths, light weight and beam
strength, is superior to concrete pipe in many difficult situations
such as poor soils, poor subsurface drainage conditions, steep
slopes and high fills. SmoothCor should be specified as an
alternate under normal site conditions, and specified exclusively
under very difficult situations that demand the sirength of CSP
with positive joints and o hydroulically efficient smooth liner.

Two Pipe Shapes

In addition to full-round pipe, SmoothCor comes in a pipe-arch
shape for limited headroom conditions. The low, wide pipe-arch
design distributes the flow orea horizontally, enabling it to be
installed with lower head room than a round pipe.

Reference specifications
Hateriol

ASTMA 929
AASHTO M2446
ASTM A 742
AASHTO M245
ASTM A 762 & A 760
AASHTQ Seclion 12
ASTM A 796
AASHTO Section 26
ASTM A 798

Polymer Coated

Pipa Polymer

Desiga o Steet Pipe

Tnstotialion Steel Pipe

Structural Design

SmoothCor is lined with either 18 or 20 guge steel. Contech
has taken o conservafive approach lo the Heighl of Cover. The
maximum heights-of-cover are based on the shell thickness
with no additional structural allowance for the liner as provided
for in the AASHTO and ASTM design specifications. Using this
approach, the Height of Cover tables for 2 2/3" x 1/2" and
3"x1" steel corrugations can be used for SmoothCor.

16

Diameters

SmoothCor is available in diometers ranging from 18
inches o 66 inches in 2 2/3" x 1/2" corrugation. The 3" x 1"
corrugation is availoble in diameters of 48 inches to

126 inches.

Pipe-arch sizes range from 21" x 15" through 77" x 52" for
2 2/3" x 1/2" corrugations, and 53" x 41" through 137" x
87" for 3"x1" corrugations.

Materials

SmoothCor is available with Dow's TRENCHCOAT®

thaot allows the engineer to design for long service life.
TRENCHCOAT is a tough, heavy-goge polymer film
laminated fo both sides of the steel coil, providing a
barrier to corrosion ond mild abrasion. TRENCHCOAT is
particularly effective for protection in corrosive soils.

Fittings

SmoothCor can be fabricated into any type of structure
including tees, elbows, laterals, catch basins, manifolds and
reducers. Pre-fobricated fittings are more economical and
have superior hydraulic characteristics when compared to
concrete struclures.

Lockseam

Retaining
Offset




QUICK STAB® Joint

Save Time and Money With Faster Pipe Bell and
Spigot Coupling

The Contech QUICK STAB Bell and Spigot joint speeds
instatlation of corrugated metal pipe {CMP), reducing your
costs. With the QUICK STAB coupling system, installation
of CMP storm sewers and culverts has never been easier
or faster.

The QUICK STAB joint creates a belt and spigot joining
system with the bell only 1-1/2" larger than the pipe’s O.D.
Assembled ot the factory, the QUICK STAB bell is shipped
to the job sile ready for installation. The only field operation
is placing a special fluted gasket onlo the spigot end of the
pipe, applying lubricant and pushing it into the bell end of
the preceding pipe. Without bands, bolts and wrenches to
work and worry with, you can join pipe segmenis 50% to
90% faster—saving time, money and aggravation.

Soil Tight Joint

Contech’s QUICK STAB joint provides the same soil tightness
as conventional CMP bands. Each QUICK STAB joint uses

a double seoling fluled gosket to seal the spigot against the
bell. A flot gaskel is instolled at the plant between the pipe
and the corrugaied end of the bell. With the deep bell, you
goin maximum soil tightness with minimal instollation effort.

Wide Variety of Coatings and Materials

Plain golvonized
Mominized Steel Type 2
Auminum

Polymeric coated
Four Times Faster Installation Than Concrete

The QUICK STAB's belf ond spigot joining system allows
pipe segments to be joined quicker than reinforced concrete
pipe. Next, add in Contech's corrugated metal pipe’s

length adventage—each segment is four fimes longer than
standard concrete pipe lengths. That means fewer {oinls
and faster installotion—up to four times faster! Plus, with
the bell only 1-1/2” lorger than the pipe, french excovation
is considerably less compared with concrete—again, saving
time and money.

Field Installation Instructions

The spigot and bell ends must be ¢leaned of any dirt or
debris prior lo assembly. The fluted gasket shall be placed
in the first corrugation with the lower flute nearest the end
of the pipe. The bell & gasket shall be thoroughly lubed just

before stabbing in the bell. Do not place hands, fingers,

or any other body paris between helt and spigot during
assembly. If it is necessary to pull the joini apart, the bell,
spigot and gasket shall be inspecied and cleaned of any dirt
or debris prior to re-stabhing.

Corrugated Metal Pipe Bell and Spigot
Joint Specification

The joints shall be of such design and the ends of the
corrugated metal pipe sections so formed that the pipe con
be laid together to make o continuous line of pipe. The joint
shall he made from the same materiol as the pipe and shall

prevent infiltration of the fill material.

Bell and Spigot Coupling System for CMP

Fluled Gogket with the Eower Flute Nearesi o

GUICK STAB Bell the Pige Ent P
Py _ Pipewith Reralled End
.
A !
-~ H
Corrugation fo Engoge Pipe End  1—— 125" ~— 1
Thie Side Yeeve Lopis Skip
is Side i
Welded
Assembled af /e i
tha Plont S
with o goske!. . / Flutad Gosket

]

/\\/V“@/%\/

The Belf and Spigot joint is ovaileble on ULTRA FLO ond
2.2/3" x /2" terrugation in 15" through 68" diameter.

Stob
Diredien



End Sections

Easily instalied, easily maintained culvert end
treatments for corrugated metal pipe, reinforced
concrete pipe and HDPE Pipe

Contech End Sections provide a practical, economical and
hydraulically superior method of finishing o variety of culvert
malerials,

The lightweight, flexible metal construction of Contech

End Seclions creates an attroctive, durable and erosion-
preventing treatment for all sizes of culvert intets and
outlets. They can be used with corrugoted metal pipe having
either annular or helical corrugations, and both reinforced
concrete and plastic pipes. End sections can be solvaged
when lengthening or relocating the culvert.

Standard End Seclions are fobricated from pregolvanized
steel. For added corrosion resistance, Aluminized Type |l
or Aluminum End Seclions are available in smaller sizes.
Special £nd Sections for multiple pipe installations maoy be
available on a specifie inquiry basis.

Better hydraulics

Flow characteristics are greatly improved by the exacting
design of Contech End Sections. Scour and sedimentation
conditions are improved, and headwater depth can be
better controlled. Culverts aligned with the stream flow and
finished with Contech End Sections generolly require no
additional hydraulic controls.

Improved appearance

Contech End Sections blend well with the surroundings. The
tapered sides of an End Seclion merge with slope design to
improve roadside appecrance. Unsighily weeds and debris
collection of the culvert end are reduced.

Economical installation

Lightweight equipment and simple crew insiructions result
in smooth and eosy installation. Contech End Sections are
easily joined to culvert barrels, forming a confinuous, one-
piece structure. For easiest installation, End Sections should
he installed at the some time as the culvert. installation is
completed by tomping soil around the End Section.

Low maintenance

Contech End Sections reduce maintenance expense because
their topered design promoles easier mowing and snow
removal. There is no obstruction to hamper weed cutting.
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Notes for all End Seclions:

t. All three-piece bodies to have 12-gege sides and 10-gage center panels,
Multiple panel bodies to have lap seams vhich are to be tighlly joined by
gelvanized rivels or bolts.

2, For 60” through 84" sizes, reinforced edges ore supplemented vith
stiffener angles. The ongles ore atached by galvenized nuts and bolts. For
the 6&” and 72" equivalent round pipe-arch sizes, reinforced edges are
supplemented by ongles. The angles are allached by gaivanized nuls ond
bolts.

3. Angle reinforcements ore ploced under the center ponel secms on the 46"
and 72" equivalent round pipe-orch sizes.

4. Toe plote is ovoilable 0s on accassory, when specified on the crder, and will
be same guge as the End Section.

5. Stilener angles, angle reinforcement, and toe plates ore the same bose
metal as end section body.

6, End sections with 6:1 and 4:1 slopes are availoble in 12"

through 24" diameters.

. Aclual dimensions may vary slightly.

8. During manufaciuring, a slight invert slope may result along the length of
the end section to be accommodated in the figld.

~r



End Sedtions for Round Pipe (2-2/3" x 1/2",3" x1° ond 5" x 1%} .

Approximate Dimensions, Inches @

Pipe Diameter Gage A (+/-19 B {Max) H (Min) L {+/-2%) W (+/- 2% Overall Width
{Inches) {inches) (inches) {Inches) {lnches) {inches) (+/- 4%) {Inches)

12 16 -3 [ 6 21 24 34

15 16 7 8 & 26 30 44

18 16 8 10 6 3 36 52
K 16 ? ! 6 36 42 60
24 16 10 1 3 3] 41 48 68
30 14 12 16 8 51 60 84
42 12 16 27 11 49 84 116
54 12 18 30 12 84 102 138
a0 12710 18 33 12 87 114 150
46 12/10 I8 36 12 87 120 156
72 12108 18 39 ¥4 87 126 162
78 12/10 18 42 12 87 132 1468
84 12/1G 1'87 e 45 12 87 138 174

Approximate Dimensions, Inches

Spoan/Rise Equiv. Round Gage A {+/-17) B {Max) H{+/- 1" L(+/- 2 W {+/-2") Overall Width
(Inches) {tnches) {Inches) (inches) (Inches) (Inches) {+/- 4%} {Inches)

177x13" 15 16 7 9 6 19 30 44
21"15” 18 16 7 10 6 23 6 5
24" 18" 27 14 8 12 6 28 42 58
28°x20" 24 16 9 14 6 32 48 66
35724” 30 14 10 14 8 39 60 80
42°x29" 36 4 12 18 8 46 75 99
49733 42 12 13 21 9 53 a5 m

" 57738" 48 12 18 26 12 63 90 126
64"x43" 54 12 18 30 12 70 o2 e
717x47" 60 12/10 18 33 12 77 114 150
777452 66 12/10 18 34 12 77 126 162
B3%57" 2 12/10 18 39 12 7 L YL

End Sectfons for Pipe-Arch (3" x 17" and 57 x 17)

Approximate Dimensions, Inches @

S5pan/Rise Equiv. Round Gaoge A (+/- 17} B (Muax) H(+/- 1 W (+/- 2% L{+/«2") Overall Width
{Inches) {lnches) {Inches) {Inches) {Inches) {Inches) {+/- 4") {Inches)
53 xd1” 48 12 18 25 12 90 63 T 12
50"xA 6" 54 12 18 34 2 102 70 138
56"x51" 40 12/10 18 a3 12 16 77 152
73"455" 6 12/10 18 36 12 126 77 142
159" 72 12/10 i8 39 12 138 77 174
B7"x63" 78 12/10 20 a8 12 148 77 188
9574 7" B84 12/10 20 34 12 162 87 202
103"X71" 90 12/10 20 18 12 174 87 214
112"75" 96 12/10 20 40 12 174 87 214
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Contech End Sections attuch to corrugated metal pipe, reinforced concrete und plastic pipe.

N AN
. & p—— Pipe To Yihith
End OF Pipe e £nd Sedlion s
End Of Pipe Attoched
.................. f\: \\

Dimple Bond
Flot St 12" Threaded Collar Bolted To
Comn e:::}: Sttap Bol Rod End Sextion With

=

1/2" Threoded 318" Balls

Type | Type 2 Type §

MNote: The Type 3 connection is not illustrated. This conneclion is @ one-foot lenglh of pipe attached to the end section,

End Sertion on Round (SP End Sections are ovoiloble for (SP Contech End Sections are often used Low-slope End Sections—Coniech monufadtures
Pipe-Arch on concrele pipe. They an be used 4:1 ond 6:1 low-slope End Sections for
on otk the bell and spigot end. torregated metal pipe. This photo shows the

opliono! field-ottoched safely bors.

Contech Engineered Solulions LLC is a leading provider of site solution products and services for the civil
engineering induslry. Contech's product portfolio includes bridges, drainage, retaining wells, sanitary
sewer, slormwaler, erosion conirol, soil stabilizolion and wostevrater producis.

For more information, call one of Contech’s Regional Offices located in the following cities:

Ohio {Corporate Office) 513-645-7000
Colorado (Denver) 720-587-27C0

Florida {Orlondo) 321-348-3520

Maine (Scarborough) 207-885-9830
Maryland {Boltimore) 410-740-8490
Oregon (Portland) 503-258-3180

Texas (Daollas) 972-5%90-2000

Visit our web site; www.ContechES.com
800-338-1122

NOTHING IN THiS CATALOG SHOULD BE COMSTRUED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. SEE THE CONTECH STANDARD CONDITIONS OF
SALE (VIEWABLE AT WWW.CONTECHES.COM/COS) FCR MORE INFORMATION.

S *
wNTECH
ENGHNEERED SOLUTIONS

@J © 2014 Conlech Engineered Solutions LLC

BRO-CMP.DESIGN 8/14 3M POF N Al rights reserved. Prinfed in USA.



AquaShield®

AQUA-SWIRL (©"

Floatable debris, oils, and
grease enter the storm drain

Contaminated water enters the
Aqua-Swirl™ via the main
conveyance storm pipe

The Aqua-Swirl™ is
constructed of durable,
lightweight, and high
performance materials

Vortex separation is used to
remove the gross sediment,
floating debris and free-oil

Independent validation for TSS
removal into sensitive
receiving waters

INNOVATING GOOD CLEAN WATER




AQUA-SWIRL ("

Pipe Connections Inspection & Maintenance
» Systems are designed with custom « AquaShield™ offers an extensive
inlet / outlet diameters at various maintenance program that

configuration angles ensures system performance
efficiency

« Inlet / outlet stubouts are provided

for easy coupling « Download manuals from the

on-line system catalog

ARCHED

OUTLET BAEFLE INLET

Storage Capacities

« Utilizes hydrodynamic and « Large storage capacities for
gravitational forces with SEDIMENT O:;:Sr?:ij:'lnsl ii?dnsendlmentl
quiescent settling to S'K.')RAGE & SINLenelEs LyCiRs
remove gross pollutants

Vortex Separation

« Sediment storage capacities

5
+ Extensive full-scale range up to 310 ft

laboratory and field
testing by independent
third parties

» Qil and debris storage
capacities range up to 1986
gallons

Bypass Installation Benefits Aqua-Swirl™ System
« Systems are designed to « Quick and simple installation, « Provides customized solutions for
treat water quality flow rates resulting in measurable project project specific requirements
and bypass peak storm cost savings « Systems designed for specific
events « H20 loading capabilities water quality treatment flows
« Internal and external « Small footprint design reduces « Modular sizes from 2.5 - 13 ft
bypass configurations are excavation costs diameters with attached risers
available « Lightweight and durable to finish grade
construction « On-line project and system
« Lifting supports & cables design tool at

provided http://pda.aquashieldinc.com

- )
Aq u a S h I e l d m vewew.aquashieldine.com « 2733 Kanasita Dr., Ste 1, Chattanooga, TN 37343
v

888.344.9044 + 423.870.8888 » 423.826.2112 (fax)
WATER TREATMENT SOLUTIONS




CALIFORNIA CERTIFIED FULL TRASH CAPTURE
m Aqua-Swirl® sizing Chart

Swirl . . . .
paue-swie | chamber | MO SO TEe | et e | covage oty

(ft.) (in.) (cfs) ()
AS-2s 2.50 —— . 1.1 1.0
AS-3s 3.50 10 21 2.1 2.1
AS-4s 4.50 12 27 3.5 3.4
AS-5s 5.00 12 30 4.4 4.3
AS-6s 6.00 15 36 6.3 6.3
AS-7s 7.00 18 42 8.6 8.6
AS-8s 8.00 18 48 11.2 11.4
AS-9s 9.00 21 54 14.2 14.5
AS-10s 10.0 24 60 17.5 17.9
AS-11s 11.0 24 60%* 21.2 21.8
AS-12s 12.0 24 60%* 25.2 26.0
AS-13s 13.0 27 60%* 29.6 30.6
AS-XX Custom -- - >29,6%* e

* See AquaShield representative for more information on pipe sizes available.

*x Higher water quality treatment flow rates can be designed with multiple swirls.

1) The Aqua-Swirl® Internal Bypass (BYP) provides full treatment of the "first flush,"
specifically the 1-year, 1-hour storm event while the peak storm is diverted and bypassed
through the main conveyance pipe.

2) In accordance with the Trash Amendments, all trash treatment control devices installed after
December 2, 2015 shall meet the Full Capture System definition and be certified by the State
Water Resources Control Board (State Water Board) Executive Director, or designee, prior to
installation. The Aqua-Swirl device meets the Full Capture System definition and is
certified for installation by the State Water Board Executive Director designee . For more
info:
https://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/trash_implementatio
n/al_certified_fcd.pdf

The design and orientation of the Aqua-Swirl® generally entails some degree of customization. For assistance
in design and specific layouts, please refer to an AquaShield™ representative or visit our website at
www.AguaShieldinc.com. CAD details and specifications are available upon request.







6.2 Electronic Data Submittal
(not required until Final WQMP is submitted and
approved)






6.3 Post Construction



AND WHEN RECORDED MAIL TO

Gity Clerk

City of Chino
P.O. Box 667
Chino, CA 91708

SPACE ABOVE THIS LINE FOR RECORDER'S USE

WATER QUALITY MANAGEMENT PLAN AND STORMWATER BMP
TRANSFER, ACCESS AND MAINTENANCE AGREEMENT

OF CALIFORNIA

e e e o

This Agreement is made and entered into this day of , 20 , by and
between the CITY OF CHINO, a municipal corporation, hereinafter referred to as CITY, and
hereinafter referred to as OWNER.

WHEREAS, the Owner is the legal property owner of the real property situated in the State of

California, County of San Bernardino, focated at in the City of
Chino, more commonly referred to as San Berpardino County Tax Assessor Parcel
No. described in Exhibit A and depicted in Exhibit B attached hereto and incorporated

herein by this reference; and

WHEREAS, at the time of initiat approval of the development project known as
within the Property described herein, the

City required the project to employ Best Management Practices, hereinafter referred to as “BMPs, “ to
minimize poliutants in urban runoff; and

WHEREAS, the Owner has chosen to install and/or implement BMPs as described in the Water
Quality Management Pian, on file with the Gity, hereinafter referred to as “WQMP,” to minimize pollutants
in urban runoff and to minimize other adverse impacts of urban runoff;, and

WHEREAS, said WQMP has been certified by the Owner and reviewed and approved by the City;
and

WHEREAS, said BMPs, with installation and/or implementation on private property and draining
only private property, are part of a private facility with all maintenance or replacement therefore, the
sole responsibility of the Owner in accordance with the terms of this Agreement;

WHEREAS, the Owner is aware that periodic and continuous maintenance, including, but not
necessarily limited to, filter material replacement and sediment removal, is required to assure peak
performance of all BMPs in the WQMP and that, furthermore, such maintenance activity will require
compliance with all Local, State, or Federal laws and regulations, including those pertaining to confined
space and waste disposal methods, in effect at the time such maintenance occurs,

Document No. 255681 Page 1 of 3



NOW THEREFORE, it is mutually stipulated and agreed as follows:

1. The Owner hereby provides the City or the City's designee complete access, of any
duration, to the BMPs and their immediate vicinity at any time, upon reasonable naotice, or in the event
of emergency, as determined by City’s Director of Public Works with no advance notice, for the purpose
of inspection, sampling, testing of the BMPs, and in case of emergency, to undertake all necessary
repairs or other preventative measures at the owner's expense as provided in paragraph 3 below. The
City shall make every effort at all times to minimize or avoid interference with the Owner’s use of the
Property.

2 The Owner shall use its best efforts diligently to maintain all BMPs in a manner assuring
peak performance at all times. All reasonable precautions shall be exercised by the Owner and the
Owner's representative or contractor in the removal and extraction of any material(s) from the BMPs
and the ultimate disposal of the material(s) in a manner consistent with all relevant laws and regulations
in effect at the time. As may be requested from time to time by the City, the Owner shall provide the
City with documentation identifying the material(s) removed, the quantity, and disposal destination.

3 |n the event the Owner, or its successors or assigns, fails to accomplish the necessary
maintenance contemplated by this Agreement, within five (5) days of being given written notice by the
City, the City is hereby authorized to cause any maintenance necessary to be done and charge the
entire cost and expense to the Owner or the Owner’s successors or assigns, including administrative
costs, attorneys fees and interest thereon at the maximum rate authorized by the Civil Code from the
date of the notice of expense until paid in full, '

4. The City may require the Owner to post security in form and for a time period satisfactory
to the City to guarantee the performance of the obligations stated herein. Should the Owner fail to
perform the obligations under this Agreement, the City may, in the case of a cash bond, act for the
Owner using the proceeds from it, or in the case of a surety bond, require the sureties to perform the
obligations of this Agreement. As an additional remedy, the Director may withdraw any previous
stormwater-related approval with respect to the property on which BMPs have been installed and/or
implemented until such time as the Owner repays to the City its reasonable costs incurred in
accordance with paragraph 3 above.

5. This Agreement shall be recorded in the Office of the Recorder of San Bernardino County,
California, at the expense of the Owner and shall constitute notice to all successors and assigns of the
title to said Property of the obligation herein set forth, and also a lien in such amount as will fully
reimburse the City, including interest as herein above set forth, subject to foreclosure in event of default
in payment.

6. In event of legal action occasioned by any default or action of the Owner, or its successors
or assigns, then the Owner and its successors or assigns agree(s) to pay all costs incurred by the City
in enforcing the terms of this Agreement, including reasonable attorney’s fees and costs, and that the
same shall become a part of the lien against said Property.

7 It is the intent of the parties hereto that burdens and benefits herein undertaken shall
constitute covenants that run with said Property and constitute a lien against the Property.

8. The obligations herein undertaken shall be binding upon the heirs, successors, executors,
administrators and assigns of the parties hereto. The term “Owner” shall include not only the present
Owner, but also its heirs, successors, executors, administrators, and assigns. The Owner shall notify
any successor to title of all or part of the Property about the existence of this Agreement. The Owner
shall provide such notice prior to such successor obtaining an interest in all or part of the Property. The
Owner shall provide a copy of such notice to the City at the same time such notice is provided to the
successor.
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9. Time is of the essence in the performance of this Agreement.

10. Any notice to a party required or called for in this Agreement shall be served in person, or
by deposit in the U.S. Mai, first class postage prepaid, to the address set forth below. Notice(s) shall
be deemed effective upon receipt, or seventy-two (72) hours after deposit in the U.S. Mail, whichever is
earlier. A party may change a notice address only by providing written notice thereof to the other party.

IF TO CITY: tF TO OWNER:

Amer Jakher

Director of Public Works

13220 Central Avenue

Chino, CA 91710

IN WITNESS THEREOF, the parties hereto have affixed their signatures as of the date first
written above.

APPROVED AS TO FORM: APPROVED AS TO CONTENT:
By: (Signature Not Required) By:
City Attorney Amer Jakher
Director of Public Works
City of Chino
City of Chino Owner:
(Company)
By: By:
Matthew C. Ballantyne (Signature and Date}
City Manager
Name:
(Please Print or Type Name)
ATTEST:
Title:

(Please Print or Type Title)

Angela Robles, City Clerk

NOTE: OWNER'S SIGNATURE MUST BE NOTARIZED FOR RECORDATION

Document No. 25581 T '_' Page 3 of 3






6.4 Attachment C
Educational Materials
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Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground
Impervious surfaces like driveways, sidewalks,
and streets prevent storimwater from
naturally soaking into the ground

-

-

-

-

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system Is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse eflfects on plants, lish,
animals, and people.

Sediment can cloud the water
and make it difficult or
Iimpossible for aquatic plants to
grow. Sediment also can
destroy aquatic habitats.

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a precess that removes oxygen from
the water. Fish and other aquatic
organisms can't exist in water with low
dissolved oxygen levels,

Bacteria and other pathogens can wash
into swimming areas and create heaith T WE
hazards, often making beach closures . .
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sic or die from eating discased
fish and shellfish or ingesting polluted water.

¢ Polluted stormwater often
affects drinking water
sources. This, in tum, can
affect human health and
increase drinking water
treatment cosls.



Auto care

)

Recyols o propordy dupote. of housrlolid producti ial
conlain. chewionll, \uck as wnseelivides, pesticides, paial,
tolveall, audl wied wolor oif and hon anler fluds.

Do T powr. Uit onle T qrotend o el Al draivs.

Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

* Use a commercial car wash that treats or
recycles its wastewater, or wash your car on

your yard so the water infiltrates into the

ground
Lawn care

Excess fertilizers
and pesticides
applied to lawns
and gardens wash

off and pollute Septic i ""a.
streams. In S sptems af

addition, yard Yy 1 >
clippings and Leakingand |}

leaves can wash poorly i

into storm drains and contribute maintained .

nutrients and organic matter Lo streams. septic

systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

+ Don't overwater your lawn, Consider
using a soaker hose instead of a
sprinkler.

+ Use pesticides and fertilizers
sparingly. When use Is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

+ Compost or mulch yard waste. Don't
leave it in the street or sweep it into
storm drains or streams,

¢ Inspect your system every
3 years and pump your
lank as necessary (every 3
L0 5 years)

+ Don't dispose of
household hazardous
waste in sinks or Loilets.

-

Cover piles of dirt or mulch being
used i+ "ndscaping projects
(

* Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

Pet waste

Pel waste can be
a major source of
bacteria and
excess nutrients
in local waters.

+ When walking
your pet,
remember to pick up the
waste and dispose of it
propetly. Flushing pet
waste Is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients 1o wash into
the storm drain and
eventually into local
waterbodies.

Eduolion 4 eurelind Ty changing peeple's bekavn,
Sigut aued warkens wear flow dvaint ware, weiided)
Ueal polluluali enloving Un drivg will be carvied
welrealed inlo a -’m:i

waliehedy.

Resideutial, laudseaping

Permeable Pavement—Traditional concrete and
asphalt don't allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff

Rain Barrels—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas

Rain Gardens and
Grassy Swales—Specially
designed areas planted
with native plants can provide natural places for

1 rainwater 1o collect
and soak into the
ground. Rain from
| rooftop areas or paved
areas can be divented
into these areas rather
than into storm drains

Vegetated Filter Suips—Filter strips are areas ol
native grass or plants created along roadways or
streamns. They trap the pollutants stormwater
picks up as it flows actoss driveways and streets.

Dirt, oll, and debris that collect in

parking lots and paved areas can be

washed Into the storm sewer systemn

and eventually enter local

waterbodies.

+ Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains,

+ Cover grease storage and dumpsters
and keep them clean to avoid leaks.

¢ Report any chemical spill to the local
hazardous waste cleanup team.
They'll know the best way to keep
spills from harming the environment.

Frasion controls that aren’'t maintained can cause
ssive amounts of sediment and debris to be

« :dinto the stormwater system. Construction

vehicles can leak fuel, cil, and other harmful fluids

that can be picked up by stormwater and

deposited into local waterbodies.

+ Divert stormwater away {rom disturbed or
exposed areas of the construction site.

¢ Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especlally after ralnstorms.

+ Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed

and mulch bare areas as soon as possible.

Auntformotive
:__‘Fcrciﬁ' fies

Lack of vegetation on streambanks can lead 1o erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

+ Keep livestock away from streambanks and provide
them a water source away from watetbodles,

+ Store and apply manure away from waterbedies and in
accordance with a nutrlent management plan,

* Vegelale riparian areas along waterways
+ Rotate animal prazing to prevent soil erosion in ficlds

+ Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.
Uncovered fueling stations allow spills to be
washed into storm drains, Cars waiting to be
repalred can leak fuel, oll, and other harmful
fluids that can be picked up by stormwater,

Improperly managed logging operations can result in erosion and
edimentation. ills i
kil ¢ Clean up spills immediately and properly

+ Conduct preharvest planning to prevent erosion and lower costs. dispose of cleanup materials.

+ Use logging methods and equipment that minimize soil disturbance. + Provide cover over fueling stations and
design or retrofit facilities for spill

# Plan and design skid tiails, yard areas, and tnuick access roads to containment.

minimize stream crossings and avoid disturbing the forest floor

¢ Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies

+ Construct stream crossings so that they minimize erosion and physical
changes to streams.

¢ Expedite revegetation of cleared areas. + Install and malntain oilAvater separators,




“ARINO2I2IEM

Luioi mE:EQ pue
Sunin)) meg/suL0))/93210U0))

EOIV P2U

Y1 UL IalEA SEAL [T dn wnnoea 1o du
.J.L::...u u._..

neudordde s

Y [ 1O ‘SULD] b

BS ST YONS JaLLmG 1aadun ue yim
1
ULOlS |8 YO0

I3JeA\ YSBA\ JO UODDI[O)
) UOPIANOIJ VU] Urer(]

IMSTM AUE O] JC ,CL -

.Sum\.? ysem wﬁawnﬁuw

“sasn SU...;%L./M mjon ujLn 0] amns .L _UE.T >_ JJ._.

.—_ 11311 ﬁrd.) “3nmosas snopard e st e X\ S

1U1r.£ 27 J.;Jﬁ.. 01 uns 2gq .luﬂnn,_r._ FE:_D..

1887 eAs OZN

JUISn AQ 3sn X

WP Ayl Judadid o1 uayel o ppm

.L\J._Bu..qu wpajs 10 LYyspm

amssaud-ySy v oyum

“ILEDTUOITALLY Der

ay sedun U8 wsAs UIRIp WLols gl
Iem Addix WS A JIXO] UTDq :”:‘ﬁ .,!..f_... 2SIYUOD

ng

/.uﬁ;;..hf” 24~

sJuddy durued]) suisn)

£SST-905-008-1
331 ML =0
Tesodstp urexp uuoys [eddqp woday

“UTRIP WLIOIS 10 12208
e onn of Sumeap Suppng 10 ezejd ‘yemdf

we33] 30U O

<

woy Jalem asem 10 Y

"SANALDE UIBLIDD

[eao] N NS O Ju. ,—Jlooog

12a21d s20ul

TA1EM
yseam §unoapod pue suunided 10) uondo oyioue
ae swooq wnndepy dpadord jo asodsip pue
senprsas pijos dn dodmg  -djesodead 01 sadepms
paaed uo upwnl AR 1EM USeM [EnpISy
‘Aurdeospue] afewep Aew 1em ysem Adeos ‘seare

..m".umﬂﬂn.“m 0] JELS _ JL1E) 2Ieme ULQQ-OQ

HU*:,:. SEI2AM UO
Jf'u.g AIMOS Urﬁp OlUl I2]EM {sEMm JO ;I._C_v.n._rwtmﬂ

a0jaq rd:::?_n._.d [ese sy
sAounde 1amas Areanues e

3 ID1EM USEA UO S

NOA JUUAH.J'I.OQ

“sadeHns
paaedun 10 paesd ‘padedspue] 01 uo 121EM
arsem Sumse Iamod JO SJUNoWD Jjows jo u.Ad....;.;
01 uotsstuwad s 1oumo Auadoxd :QEo...OAH

121em SutAjdde

2M0I2G 10]] JO SUGOP 00| 12O PUE DACLUL
01 SOUTYOX 10 swnnoea JC.!.OD

“wﬂo.a Anp Aaeay pue 343y
yoq 10j suonnos durg

gl oulIsn

ULIOIS Y]

:.._,.:_ 0] Hpmng e ‘wmouy

QI ..‘JH_. 1..4.rH—/..N_ I .!‘u:,i.,._; _:.J,r..“.ﬁr_f.":”ﬁ)_ /4.;

$90poel ] Judwddeuey 159g

Jsouqeuad jus ui

.:31,..(_ ued ﬁr:a >._;:_ ..fr.ﬂ QEH%OMH&

ST Jajem JoO ./ﬁr..ﬁ._ J0 C_G..;._ wI0]s

gannid “9oans oy ol siuenjjod
jo dursodsip 1y mowy noA pi

[esodsi(] 191ep\ YSeAy PUE SIIIANDY Sulues])) JOOpIN() I0j SAUI[IPING IS3Y) 3S()

isAemialem ing 12aj0id djay




19pia0ad 2214138 J[IqOW [[B pue

—_— RBHNIOQRIQQG..F s13sed1dap 10 siauea]d Juawdinby eauny 4
e .—ﬂ“—-&m—ﬂ s1adaamg 13221G / s19j001diajepy

> NIV40W401S StoyseEoMd e

ddgudd_ h::&“: mhvﬁ—ﬁ-d—u H.JQ.HFNU ﬂuc.—u .i#ﬁw—uF—_}) . . n-..w..ﬂ—ur_._ quuSCt..Ju.D.C_._ﬁO

s1a|reI IO / Burysepy 1e0) ——

S TUR TR T ETYTWY
ON] 10 SIIYSEAY S0 ] .

ACTEITPICOYITEM WA

1007 SAUNOSIY IDIEA\ Mg -

S TRR LR MV EWAY

TV POOITIAMM

*AJUO JJouml 197eA UTE1 SULAIIIIL 10] D18 SUTEIP W01 T

\ ...:ELQE S[EDTWOYD PUE ID1BM DISEM JO asodsip pue aimade)) -uonuaaid a_ —-_-_“—H—_._h_-____ TR
. % , MO poo[oTgjsapdus)
JJOUNI pue [ONUOD MO} 121em I0] I[ZZOU ISOY PIE[NSL B SN pue UONU3A3LD uonnjjod wielp WLI0IS 1 sn rew-a s €CC7-905-008"1

T G EYe I T R 1

fufadoxd areand uo s1ed ysea pynoys sioieado SUNTEIa(/sunysepy Tey Apadoxd sugap
Iy [[e Jo dsodsi]  1amds Areliues D3 01Ul PAZIEYISIP SUIRq J10§3q PAIA[Y 29 PInoys
I31em ysea SUTUES]) Jodde ) Paflog ‘[0S 2y3 ul 10 eare padedspue] Tomds Alejtues e
ut JO pasodsip aq pInOYs Ing ‘§199118 I OIUT PISED]A1 3 1 UP[NOYS JAIBM JISEM SUTYSEAY

19M0, acﬁﬁﬂ?ﬂ "asn ur 1ou CULB TDhU.JCU LUU# mﬁ.:u. 12UleIuod «COHQ\JNU_ eul .r._.m_.u.._c.—ﬁﬁu

TVSOdSIA NIVHA WHOLS TVOITII LUOdTY

21018 sdeay Auradoid sreaud uo suop aq pnoys Suiquan]g -sqids 10§ sued dup Susn it
e i 66T8-ETE | sdundg

‘s190ms A117) w1 duop 3q pinoys snedal [ESTeYISYA] Aduasiowa AjuQ) -s[qids [euonusiurun
dn ueap o1 puey uo 3y asuodsay dg eaaey skvmpy -sdeystu proay “siemialem mno
Amnjjod pue suleIp WU0lS O MOJ) UeD s101e12d0 014198 AIqow 4q s[nids [euonuaiuma)

1190-9%¢ ( ) 1,

“sAeauatea [e20] jo uonnjjod sy uaaaxd 01 paseuew Ajradord aq asnw Judwdinba
pue sapryap  -seare Sunyred pue seze(d ‘Sfemapis ‘SSUIpiing JO paysem e S[EUAIEW
JO 150 © PUE 12111 ‘SPIN[j 9ANOWOINE ‘SIaSEAUSIP ‘sde0g "SWEBINS pue saxye] ‘sIaall oul
Apoanp pauodsuen aIe SUTRIP WLIO)S 01 PISILYDSIP STURIN[[o “Surpooyj 1uaaaxd 01
seare padofaaap woy Aeme 1a1em WD ALred 01 s1 surelp uuos jo asodind Arewnd ay

S13PIN044 3JINIIS
91O JEeu0ISS3i0id
pue saninndy
Bulueal) loopng

“eey %3@0,—.3— mwu,:o_*m nok uU.&\S

uonnjjoq 19JeMULIO]S

NIVH ATNO

NIVHA 3FHL NI

isiuejd juaduneal)
pue Sw3)sAs 1amas Aiejues 0] pajIauUoI LN 31e suiedp Wiols

Mom A[[enioe SMO[} 19313S 2I3Yym Mouy noA o :SYUI| pue SIaqunu auoydaje) jnid|oy




‘sAemuajem |20} Ino oju| Ajjoalip
10 ‘sulelp WIO)S S)99J}S Oju] SIISEM
pue sjeusjew uoloNsuod Jodsuel)
Aew pumm ‘Ajleuonippy ‘sjeals juaselpe
OJUO JUBWIPAS puUE PpNW JO Sjunowe
weoubis yoely osie ued juswdinba
AAeay pue s8|oIyaA UONONIISUOD

‘'skemiajem [E00] S18jua }l 8ouUo
swa|qoid ajdiynw Bunealo ‘weysAs ueip
wiojs ay} oyl sableyasip juswipas ul
S]|NS8J Us}o S8JIS UoIONIISUOD JB S|0JJU0D
JUBLWIPas PUE UDIS0Ia 8jenbape ulejulew
0] ainjleq "uofjejuBWIpPas pue uojsola
9JE SBIJIAIOE UOIIONIISUOD Y)IM PaJBID0SSE
swa|qold uolinjjod Jajemuwliols
JO S92IN0S UOWWOD )SOW OM] 8yj

SIILIAILOY NOILONYLSNOY
oY
NOLLNTI04 HILYMWHOLS

Resources

State Water Resources Control Board
Division of Water Quality
1001 | Street
Sacramento CA 95814
(916) 341-5455
www,swrcb.ga.ggvzglormwtrf

Colorado River Basin Regional Water
Quality Control Board - Region 7
73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260
(760) 346-7491
Www.swrch. = 7

Santa Ana Regional Water
Quality Control Board - Region 8
3737 Main Street, Suite 500
Riverside, CA 92501-3348
(909) 782-4130
www.swrcb.ca.gov/~rwqcb8/

San Diego Regional Water
Quality Control Board - Region 9
9771 Clairemont Mesa Blvd., Suite A
San Diego, CA 92124
(858) 467-2952

WWWwW rcD.Cca.gov/~
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To report a hazardous materials spill,

slormWater Pollution

Riverside County Hazardous Materials
What you should know for...

Emergency Response Team
(909) 358-5055 8:00 a.m. - 5:00 p.m.
(909) 358-5245 after 5:00 p.m.
" GENERAL
CONSTRUCTION &
SITE SUPERVISION
par R o EA

In an emergency call: 911

For recycling and hazardous waste
disposal, call:

(909) 358-5055

To report an illegal dumping or a
clogged storm drain, call:

1-800-506-2555

To order additional brochures or to obtain
information on other pollution prevention
aclivilies, please call (909) 955-1200 or visit the
SlormWater/CleanWater Proteclion Program
website at:
npdes.asp

Best Management
Practices [(BMPs)
for:

-+ Developers

» General Contractors

> Home Builders

» Construction Inspectors

- Anyone in the construction
business

>

PROTECTION PROGRAM

The StormWalter/CleanWaler Proleclion Program
gratefully acknowledges the Sanla Clara Valley
Nonpoint Pollution Control Program, Alameda
Countywide CleanWater Program and the City of
LosAngeles Stormwaler Management Division for
information provided in this brochure.



What Should You Do?
Advance Planning to
Prevent Pollution

] Remove existing vegetation only as
needed.

_l Schedule excavation, grading, and
paving operations for dry weather
periods, if possible.

| Designate a specific area of the
construction site, well away from
storm drain inlets or watercourses,
for material storage and equipment
maintenance.

[_) Develop and implement an effective
combination of erosion and
sediment controls for the
construction site.

[_] Practice source reduction by
ordering only the amount of
materials that are needed to finish
the project.

] Educate your employees and
subcontractors about stormwater
management requirements and
their pollution prevention
responsibilities.

1 Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage ditches to direct
incoming offsite flows to go around
the site. Note: Consult [local
drainage policies for more
information.

BeST MANAGEMENT PRACTICES

The following Best Management Praclices (BMPs) can significantly reduce pollutant discharges from
your conslruction site. Compliance with stormwater regulations can be as simple as minimizing
stormwater contact with potential pollutants by providing covers and secondary containment for
construction malerials, designating areas away from storm drain systems for storing equipment and
materials and implementing good housekeeping praclices at the construction site.

[_] Protect all storm drain inlels and streams
located near the construction site to
prevent sediment-laden water from
entering the storm drain system.

[_] Limit access to and from Lhe site. Stabilize
construction entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

|_l Protect stockpiles and construction
materials from winds and rain by storing
them under a roof, secured impermeable
tarp or plastic sheeting.

] Avoid storing or stockpiling materials near
storm draininlets, gullies or streams.

[_] Phase grading operations to limit disturbed
areas and duration of exposure.

J Perform major maintenance and repairs
of vehicles and equipment offsite.

[_] Wash out concrete mixers only in
designated washout areas at the
construction site.

[_] Set-upand operate small concrete mixers
on larps or heavy plastic drop cloths.

[_l Keep construction sites clean by
removing lrash, debris, wastes, etc. on a
regular basis.

[_] Clean-up spills immediately using dry
clean-up methods (e.g., absorbent
materials such as cat litter, sand or rags
for liquid spills; sweeping for dry spills
such as cement, mortar or fertilizer) and
by removing the conlaminated soil from
spillsondirtareas. .

[_] Prevent erosion by implementing any or a
combination of soil stabilization praclices
such as mulching, surface roughening,
permanent or temporary seeding.

[_] Maintain all vehicles and equipment in
good working condition. Inspect frequently
for leaks, and repair promptly.

] Practice proper waste disposal. Many
construction materials and wasles,
including solvents, water-based paint,
vehicle fluids, broken asphalt and
concrete, wood, and cleared vegetation
can be recycled. Materials that cannot be
recycled must be taken to an appropriate
landfill or disposed of as hazardous
waste.

[_] Coveropen dumpsters with secured tarps
or plastic sheeting. Never clean oul a
dumpster by washing it down on the
construction site.

[_} Arrange for an adequate debris disposal
schedule to insure that dumpsters do not
overflow.

GENERAL CONSTRUCTION ACTIVITIES STORMWATER PERMIT

The State Water Resources Conlrol Board
(SWRCB) adopted a new Construction
Activities General Permit (WQ Order No. 99-
08DWQ) on August 19, 1999, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construclion Activities General Permit
establishes a number of new slormwater
management requirements for construction
site operator.

NOTE: Some construction activies
stormwalter permils are issued on a regional
basis. Consult your local RWQCB lo find out if
your project requires coverage under any of
these permits.

Frequently Asked Questions:

Does my construction site
require coverage under the
Construction Activities General
Permit?

Yes, if construction activity results in the
disturbance of five or more acres of total land
area or is part of a common plan of
development that results in the disturbance of
five ormore acres.

How do | obtain coverage
under the Construction

Activities General Permit?
Obtain the permit package and submit the
completed Notice of Intent (NOI) form to the

(Construction Activities General Permit)

SWRCB prior to grading or disturbing soil at
the construction site. For ongoing
construction aclivity involving a change of
ownership, the new owner must submit a new
NOI within 30 days of the date of change of
ownership. The completed NOI along with the
required fee should be mailed to the SWRCB.

What must | do to comply with
the requirements of the
Construction Activities General
Permit?

® Implement BMPs for non-stormwater
discharges year-round.

@ Prepare and implement a Stormwater
Pollution Prevention Plan (SWPPP) prior
to commencing construction activities.

® Keep a copy of the SWPPP at the
construclion site for the entire duration of
the project.

@ Calculate the anticipated stormwater run-
off.

@® Implement an effective combination of
erosion and sediment control on all soil
dislurbed areas.

® Conduct site inspections prior to
anticipaled storm events, every 24-hours
during extended sltorm events, and after
actual storm event.

@® Perform repair and maintenance of BMPs
as soon as possible after storm evenls
depending upon worker safety.

@® Update the SWPPP as needed, to
manage pollutants or reflect changes in
site conditions.

® Include description of post construction
BMPs at the construction site, including
parties responsible for long-term
maintenance.

NOTE: Please refer to the Construction
Activities General Permil for delailed
information. You may contact the SWRCB,
your local RWQCB, or visit the SWRCB
website at vaww swrchb.ca.gov/stormedr/ to
obtain a State Construction Activities
Slormwater General Permit packet.

How long is this Construction
Activities General Permit in
effect?

The Permit coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitting a
NOT, all soil disturbing activities have to be
completed and one of the three following
criteria has to be met:

1. Change of ownership;

2. A uniform vegelative cover with 70
percent coverage has been established,
or,

3. Equivalent stabilization measures such
as the use of reinforced channel liners,
soil cement, fiber matrices, geotextiles,
etc., have been employed.
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The Updated Model Water Eff1c1ent Landscape Ordmance
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Landscapes are essential to the quality of life in California. They provide areas
for recreation, enhance the environment, clean the air and water, prevent
erosion, offer fire protection and replace ecosystems lost to development.

California’s economic prosperity and environmental quality are dependant on
an adequate supply of water for beneficial uses. In California, about half of the
urban water used is for landscape irrigation. Ensuring efficient landscapes
in new developments and reducing water waste in existing landscapes are the
most cost-effective ways to stretch our limited water supplies and ensure that
we continue to have sufficient water for California to prosper.

The Water Conservation in Landscaping Act of 2006 (Assembly Bill 1881, Laird)
requires cities, counties, and charter cities and charter counties, to adopt
landscape water conservation ordinances by January 1, 2010. Pursuant to this
law, the Department of Water Resources (DWR) has prepared a Model Water
Efficient Landscape Ordinance (Model Ordinance) for use by local agencies.
The Model Ordinance was approved by the Office of Administrative Law on
September 10, 2009. The Model Ordinance became effective on September 10.

All local agencies must adopt a water efficient landscape ordinance by
January 1, 2010. The local agencies may adopt the state Model Ordinance,
or craft an ordinance to fit local conditions. In addition, several local agencies
may collaborate and craft a region-wide ordinance. In any case, the adopted
ordinance must be as effective as the Model Ordinance in regard to water
conservation.

For more information, please visit our web site at
http://www.water.ca.gov/wateruseefficiency/landscapeordinance/ DWR October 2009



Model Water Efficient Landscape Ordinance

Important points
to consider...

Water purveyors have an important role.

The enabling statute was directed to local agencies that make land use decisions and approve land development.
Active participation by water purveyors can make the implementation, enforcement and follow-up actions of an
ordinance more effective.

Most new and rehabilitated landscapes are subject to a water efficient landscape ordinance. Public landscapes and private
development projects including developer installed single family and multi-family residential landscapes with at least
2500 sq. ft. of landscape area are subject to the Model Ordinance .

Homeowner provided landscaping at single family and multi-family homes are subject to the Model Ordinance if the
landscape area is at least 5000 sq. ft

Existing landscapes are also subject to the Model Ordinance.

Water waste is common in landscapes that are poorly designed or not well maintained. Water waste (from runoff,
overspray, low head drainage, leaks and excessive amounts of applied irrigation water in landscapes is prohibited by
Section 2, Article X of the California Constitution.

Any landscape installed prior to January 1, 2010, that is at least one acre in size may be subject to irrigation audits, irrigation
surveys or water use analysis programs for evaluating irrigation system performance and adherence to the Maximum
Applied Water Allowance as defined in the 1992 Model Ordinance with an Evapotranspiration Adjustment Factor (ETAF)

of 0.8. Local agencies and water purveyors (designated by the local agency) may institute these or other programs to
increase efficiency in existing landscapes.

All new landscapes will be assigned a water budget.

The water budget approach is a provision in the statute that ensures a landscape is allowed sufficient water. There are
two water budgets in the Model Ordinance; the Maximum Applied Water Allowance (MAWA) and the Estimated Total
Water Use (ETWU).

The MAWA, is the water budget used for compliance and is an annual water allowance based on landscape area, local
evapotranspiration and ETAF of 0.7. The ETWU is an annual water use estimation for design purposes and is based on
the water needs of the plants actually chosen for a given landscape. The ETWU may not exceed the MAWA.

Water efficient landscapes offer multiple benefits.

Water efficient landscapes will stretch our limited water supplies. Other benefits include reduced irrigation runoff,
reduced pollution of waterways, less property damage, less green waste, increased drought resistance and a smaller
carbon footprint.

The Department of Water Resources will offer technical assistance.

The Department plans to offer a series of workshops, publications and other assistance for successful adoption and
implementation of the Model Ordinance or local water efficient landscape ordinances. Information regarding these
resources may be found on the DWR website: http:/www.water.ca.gov/wateruseefficiency/landscapeordinance/
Questions on the Model Ordinance may be sent by e-mail to DWR staff at: mweo@water.ca.gov.



| \ AUTOMOBILE PARKING

The activities outlined in this fact
sheet target the following

Parked automobiles may contribute pollutants to the storm pollutants:

drain because poorly maintained vehicles may leak fluids Sediment X
containing hydrocarbons, metals, and other pollutants. In Nutrients

addition, heavily soiled automobiles may drop clods of dirt Bacteria

onto the parking surface, contributing to the sediment load ;loa:n:lng Agapis X
when runoff is present. During rain events, or wash-down H\? derloscarbons X
activities, the pollutants may be carried into the storm drain T ——y %
system. The pollution prevention activities outlined in this Pesticides and

fact sheets are used to prevent the discharge of pollutants to Herbicides

the storm drain system. Other

Think before parking your car. Remember - The ocean starts at your front door.

Required Activities

o If required, vehicles have to be removed from the street during designated street
sweeping/cleaning times.

e If the automobile is leaking, place a pan or similar collection device under the
automobile, until such time as the leak may be repaired.

o Use dry cleaning methods to remove any materials deposited by vehicles (e.g.
adsorbents for fluid leaks, sweeping for soil clod deposits).

Recommended Activities

e Park automobiles over permeable surfaces (e.g. gravel, or porous cement).
e Limit vehicle parking to covered areas.

o Perform routine maintenance to minimize fluid leaks, and maximize fuel
efficiency.

For additional information contact:

County of Orange, OC Watershed

Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL
or visit our website at: www.ocwatersheds.com
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WATER CONSERVATION

Excessive irrigation and/or the overuse of water is often  [Tpe activities outlined in this fact
the most significant factor in transporting pollutants to sheet target the following
the storm drain system. Pollutants from a wide variety of | pollutants:
sources including automobile repair and maintenance, Sedi.ment X
automobile washing, automobile parking, home and Nutrients X
; P : . . Bacteria X
garden care activities and pet care may dissolve in the .
; e Foaming Agents X
water and be transported to the storm drain. In addition, |7yooc x
particles and materials coated with fertilizers and Hydrocarbons "
pesticides may be suspended in the flow and be Hazardous Materials X
transported to the storm drain. Pesticides and X
Herbicides
Hosing off outside areas to wash them down not only Other X

consumes large quantities of water, but also transports any pollutants, sediments, and
waste to the storm drain system. The pollution prevention activities outlined in this fact
sheets are used to prevent the discharge of pollutants to the storm drain system.

Think before using water. Remember - The ocean starts at your front door.

Required Activities

o Irrigation systems must be properly adjusted to reflect seasonal water needs.
e Do not hose off outside surfaces to clean, sweep with a broom instead.

Recommended Activities

e Fix any leaking faucets and eliminate unnecessary water sources.
o Use xeroscaping and drought tolerant landscaping to reduce the watering needs.

e Do not over watering lawns or gardens. Over watering wastes water and
promotes diseases.

o Use a bucket to re-soak sponges/rags while washing automobiles and other
items outdoors. Use hose only for rinsing.

e  Wash automobiles at a commercial car wash employing water recycling.

For additional information contact:

County of Orange, OC Watershed

Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL
or visit our website at: www.ocwatersheds.com
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LANDSCAPE MAINTENANCE

The model procedures described below focus on minimizing the discharge of
pesticides and fertilizers, landscape waste, trash, debris, and other pollutants to the
storm drain system and receiving waters. Landscape maintenance practices may
involve one or more of the following activities:

1. Mowing, Trimming/Weeding, and Planting

2. Irrigation

3. Fertilizer and Pesticide Management

4. Managing Landscape Waste

5. Erosion Control

POLLUTION PREVENTION:

Pallution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminate the need {o implement other more complicated or
coslly procedures. Possible pollution prevention measures for landscape maintenance include:

° Implement an Integrated pest management (iPM) program. |PM s a sustainable approach to
managing pesls by combining biotogical, cultural, physical, and chemical tools. Refer to Appendix
D, Ferlilizer and Pesticide Managemeni Guidance for further details.

° Choose low waler using flowers, frees, shrubs, and groundcover,
e Appropriate maintenance (i.e. properly limed fentilizing, weeding, pest control, and pruning} will
preserve Ihe landscapes water efficlency.
o Once per year, educale municipal staff on poflution prevention measures,
MODEL PROCEDURES:

1.  Mowing, Trimming/Weeding, and Planting

Mowing, v Whenever possible, use mechanical melhads of vegetation removal rather
Trimming/Weeding than applying herbicides, Use hand weeding where practical.

FP_2 Landscapa-fietd 1 111802



Planting

2. TIrrigation

FP_2 Landscape-fletd

FP-2

v When conducting mechanical or manual weed control, avoid loosening the
soil, which could erode into streams or storm drains.

v’ Use coarse textured mulches or geotextiles lo suppress weed growlh and
reduce the use of herbicides.

v’ Do not blow or rake leaves, etc. into the sireet or place yard waste in gullers
or on dirt shoulders. Sweep up any leaves, litler or residite in gulters or on
slreel.

v" Collect lawn and garden clippings, pruning waste, tree trimmings, and
weeds. Chip if necessary, and compost or dispose of at a landfill (see waste
management section of this procedure sheet).

v Place temporarily stockpiled material away from watercourses, and berm or
cover stackpiles to prevent material releases to slorm drains.

v Where feastble, retain andfor plant selected native vegelation whose
features are determined fo be beneficial. Nalive vegetation usually requires
less mainlenance {e.g., irigalion, fertilizer) than planting omamental
vegelalion.

v’ When planting or replanting consider using low waler use groundcovers,
OPTIONAL:

e Careful soil mixing and layering techniques using a tepsoll mix or composted
organic malerial can be used as an effective measure to reduce herbicide
use and walering,

v" Utilize water delivery rates that do not exceed the infiltration rate of the soil,

v’ Use timers appropriately or a drip syslem lo prevent runoff and then only
irigate as much asis needed.

v Inspect irrigalion system periodically to ensure that the right amount of waler
is being applied and lhat excessive runoff is not occurdng. Minimize excess
walering, and repair leaks in the irrigation syslem as soon as they are
observed.

v Where praclical, use aufomatic limers to minimize runoff.

v’ Use popup sprinkler heads in areas with a tot of activity or where there is a
chance the pipes may be broken. Consider lhe use of mechanisms {hat
reduce water flow to sprinkler heads if broken.

v if re-clalmed water is used for irdgalion, ensure that there is no runoff from
the landscaped area(s).

v If bailing of muddy waler is required {e.g. when repairing a water line leak),
do not put itin the storm drain; pour over landscaped areas.

2 1118/02
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3.  Fertilizer and Pesticide Management

Usage

Scheduling

FP_2 Landscape-ficld

v* Ulilize a comprehensive management system thal incorporales integrated
pes! managsment techniques.

v Follow all federal, state, and local laws and regulations governing the use,
storage, and disposal of fertilizers and pesticldes and training of applicators
and pest conlro} advisors.

v" Educate and Irain employees on use of pesticides and in pesticide
application techniques to prevent pollution.

v Pesticide application must be under the supervision of a California qualified
pesticide applicator.

v When applicable use the least toxic peslicides that will do the jeb. Avoid use
of copper-based pesticides i possible.

v Do not mix or prepare peslicides or fertillzers for application near storm
drains.

v Prepare the minimum amount of pesticide needed for the job and use Ihe
lowest rate that will effectively controf the pest.

v’ Employ techniques to minimize off-target application (e.g. spray drift) of
pesticides, including consideration of aliernative application lechniques.

v Calibrale fertilizer and pesticide application equipment ta avoid excessive
application.

v Periodically test soils for determining proper fertilizer use.

v Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before
applylng irrigation water.

v Inspecl pesticidelfertilizer equipment and transportation vehicles daily.

v’ Refer to Appendix D for further guidance on Ferlilizer and Pesticide
management

OPTIONAL:

e Work ferlifizers into the soil rather than dumping or broadeasling them onlo
ihe surface.

« Use beneficial insects where possible to conlrol pests {gresn lacewings,
ladybugs, praying mantis, ground beelles, parasitic nemalodes,
trichogramma wasps, seedhead weevils, and spiders prey on detrimental
pest species).

s Use slow release ferilizers whenever possible to minimize leaching.

v’ Do nol use pesticides if rain Is expecled within 24 hours.
v’ Apply pesticides only when wind speeds are low (less than 5 mph).

3 111802



Disposal

FP-2

v Purchase only the amount of pesticide 1hat you can reasonably use in a
given time period (month or year depending on the product).

v’ Triple rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous wasle.

v’ Dispose of emply pesticide containers according to the instruclions on the
conlainer kabel.

4. Managing Landscape Waste

Also sce Waste Handling
and Uisposal procedure
sheet

5. Erosion Control

Also see Wasle Handling
and Disposal procedure
sheet

v Compost leaves, sticks, or other collected vegetation or dispose of at a
pemitled landiill. Do nol dispose of collected vegetalion inlo waterways or
storm drainage syslems.

v’ Place temporarily slockpiled material away from watercourses and storm
drain inlels, and berm or cover stockpiles {o prevent malerial releases lo the
storm drain system,

v" Reduce the use of high nilrogen fertifizers that produce excess growlh
requiring more frequent mawing or irimming.

v Inspection of drainage facililies should be conducted lo detect lllegal
dumping of clipplngs/cullings in or near these facilities. Malerials found
should be picked up and properly disposed of,

v’ Landscape wasles in and around storm drain inlets should be avoided by
either using bagging equipment or by manually picking up the material,

v’ Maintaln vegelative cover on medians and embankments to prevent soil
erosion. Apply mulch or leave clippings to serve as additional cover for soil
stabilization and lo reduce the velocily of storm waler runoff.

v Minimize the use of disking as a means of vegelation management because
{he practice may result in erodable barren soil.

v’ Confine excavated materials lo pervious surfaces away from storm drain
intets, sidewalks, pavement, and ditches. Materlal must be covered if rain is
expected.

LIMITATIONS:

Alternalive pestiweed controls may not be available, suitable, or effeclive in every case,

FP_2 Landscape-fiald
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IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES

Best Managemant Practices (BMPs) lution Ereventon/Good Housekeenin

«  Propery slore and dispose of gardening wastes,
A BMP is a fechnique, measure or structural control thalis | «  Use mulch or other erosion control measures on
used for a given sel of conditions lo improve the qualily of exposed soils.

ihe stormwater runoff in a cost effective mannert. The «  Properly manage rgation and runoff.
minimum required BMPs for this aclivily are ouflinedinthe | ,
box lo Ihe right. Implementation of pollution
preventionfgood housekeeping measures may reduce or

Properly slore and dispose of chemicals.
«  Properly manage pesiicide and herbicide use,

eliminate the need to implement other more costly or *  Propery manage fertilizer use.
complicated procedures. Proper employee tralningis key | Siencilstorm drains
to the success of BMP implementation. Training
e  Train employees on these BMPs, storm water
The BMPs oullined in this fact sheet target the following discharge prohibilions, and wastewater discharge
poilulants: requirements.
«  Provide on-going employae training in poliution
Targeted Constiluents prevention.
Sediment X
Nulrients
Floalable Materials X
Melals
Bacleria X
O & Grease
Organies & Toxicanls
Pesticides X
Oxygen Demanding

Provided below are specific procedures associated wilh each of the minimum BMPs along with procedures for
additional BMPs that should be considered if this aclivily takes place al a facility localed near a sensilive
waterbody. In order fo meet the requirements for medium and high priority facilities, the ownersfoperators must
select, install and maintaln appropriate BMPs on site. Since the selection of the appropriale BMPs s a site-
spacific process, the types and numbers of addilional BMPs will vary for each facility.

1. Take staps to reduce landscape malntenance requirements.
e Where feasible, refain andfor plant native vegetation with fealures tha! are determined (o be
beneficial. Native vegelalion usually requires less maintenance than planfing new vegetation.
o When pianting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
»  Consider allemaive landscaping techniques such as nalurescaping and xeriscaping.
2. Properly store and dispose of gardening wastes.
» Dispose of grass clippings, leaves, sticks, or olher collected vegetation as garbage at a pemmitted
fandfill or by composting.
o Do not dispose of gardening wastes in sireels, waterways, or storm drainage systems,
* Place lemporarily stockplled material away from walercourses and storm drain inlets, and berm
andfor cover,
3. Usemulch or other eroslon control measures on exposed solls.

YEPA™ Prefiminary Dala Summary of Urban Stormwalter Best Managem ent Praclices”

IC7 Landscape Maintenance i



4. Properly manage irrigation and runoff.

s & o o

& o

Irrigale slowly or pulse irrigate so ihe infiliration rate of the soil is not exc eeded.
Inspectimigation system regularly for leaks and o ensure that excessive runoff is not occurring.
If re-claimed waler is used for irrigation, ensure that there is no runoff from {he fandscaped area(s).

If bailing of muddy water is required (e.g. when rapairing a waler line leak), do nol putitin the storm
drain; pour over landscaped areas.

Use automatic timers to minimize runoff,

Use popup sprinkler heads in areas with a lot of activily or where pipes may be broken. Consider
the use of mechanisms that reduce waler flow to broken sprinkler heads,

5. Properly store and dispose of chemicals,

Implement storage requirements for peslicide products with guidance from the local fire depariment
andfor County Agricullural Commissioner.

Provide secondary containment for chemical storage.
Dispose of empty containers according lo the inslructions on the conlainer label,
Tripte rinse contalners and use rinse water as product.

6. Properly manage pesticlde and herbicide use,

Follow ali federal, slale, and locat laws and regutations governing the use, storage, and disposal of
pesticides and herbicides and tralning of applicators and pest control advisors.

Follow manufacturers' recommendations and label directions.

Use peslicides only if there is an actual pest problem (not on & regular preventative schedule).

When applicable use less toxls pesticides that will do the job. Avoid use of copperbased pesticides
if possible. Use the minimum amaunt of chemicals needed for the job.

Do no! apply pesticides if rain is expected or if wind speeds are above 5 mph.
Do not mix or prepare pesticides for application near storm drains. Prepare the minimum amount of
peslicide nzeded for the job and use the lowest rate that will effectively control the targeted pest.

Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides.
Use hand weeading where praclical.

Do not apply any chemicals directly to surface walers, unless ihe application is approved and
pemitted by the slate. Do nol spray pesficides within 100 feel of open walers.

Employ techniques lo minimize off-target application {e.g. spray drift) of pesicides, including
consideration of allemative application lechniques.

When conducling mechanical or manual weed control, avoid loosening the soil, which could lead to
erosion.

Purchase only the amount of pesticide that you can reasonably use in a given lime period.

Careful soil mixing and layering techniques using a topsoll mix or composted organic matarial can
be used as an effeclive measure {o reduce herbicide use and watering.

7. Properly managefertitizer use,

1C7 Landscape Maintenance

Follow all federal, state, and local laws and regulations goveming the use, storage, and disposal of
fertilizers.

Follow manufacturers’ recommendations and label directions.

Employ techniques to minimize off-target application (e.g. spray drift) of fertilizer, including
consideration of allernative application techniques. Calibrate fertilizer distributors lo avoid
excessive application.

Periodically lesl sails for delermining proper ferilizer use.

Ferfilizers should be worked inlo the soil rather than dumped or broadcast onte the surface,

Sweep pavement and sidewalk if fertilizer Is spilled on these surfaces before applying irigation
water,

Use slow refease ferlilizers whenever possible to minimize leaching

113



8. Incorporate the following integrated pest management techniques where appropriate:

¢  Mulching can be used to prevent weeds where turf is absent.

e Remove insects by hand and place in soapy water or vegetable oil. Alternatively, remove insects
with water or vacuum them off the plants.

o Use species-specific traps (e.g. pheromone-based traps or colored slicky cards).

s Sprinkle the ground surface with abrasive dialomaceous earth to prevent infestations by soft-bodied
insects and slugs. Slugs also can be trapped in small cups filled with beer that are set In the ground
so the slugs can getin easily.

o |ncases where microscopic parasiles, such as baclerfa and fungi, are causing damage lo planis,
the affecled plant material can be removed and disposed of (pruning equipment should be
disinfecled with bleach to prevent spreading the disease organism).

Small mammals and birds can be excluded using fences, nelling, and lree frunk guards.
« Promole beneficial organisms, such as bals, birds, green lacewings, ladybugs, praying mantis,

ground heelles, parasitic nemalodes, lrichogramma wasps, seedhead weevils, and spiders that
prey on detrimental pest species,

Tralning

1. Train employees on these BMPs, storm water discharge prohlbitions, and wastewater discharge
requirements,

2, Educateand traln employees on the use of pesticldes and pesticide application techniques.

Only employees properly tralned to use pesticldes can apply them.

Traln and encourage employees o use integrated pest management techniques.

Traln employeas on proper spill containment and cleanup.

o  Establish training ihat provides employees wilh the proper tools and knowledge fo immediately
begin cleaning up a spil.

»  Ensure that employees are familiar with Ihe site’s spill control pfan and/for proper spill cleanup
procedures,

s BMP IC17 discusses Spill Prevention and Control in detail,

5. Establish aregular tralning schedule, {raln all hew employses, and conduct annual refresher
tralning.

6. Use atralning log or simliar method to document training.

o~ w

Stencll storm dralns

Storm drain system signs act as highly visible source controls that are typleally slenciled directly adjacent to
storm drain infels. Stencils should read “No Dumping Drains to Ocean”.

References

Catifornia Storm Water Best Management Praclice Handbook, Industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Water Best Management Practice Handbooks. IndustialfCommercial Besl Management
Practice Handbook. Prepared by Camp Dresser& McKee, Lamry Walker Associales, Uribe and Associates,
Resources Planning Assoctates for Stormwater Quatity Task Force. March 1993,
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Stormwater Management Manual for Western Washington. Volume 1V Source Control BMPs. Prepared by
Washington State Deparlment of Ecology Water Qualily Program. Publication No. 99-14. August 2001.

ICT Landscape Maintenance 3



Waler Qualily Handbook for Nurseries. Oklahoma Cooperalive Extension Service. Division of Agricuiiural
Sciences and Natural Resources. Okishoma Stale Universily. E-951. September 1999.

For additional information contact:

County of Orange

Walershed & Coaslal Resources
Stormwaler Program
{714)567-6363

or visit our websile at:

www ocwalersheds com
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MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other suifaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash pollutants from machinery used to unload or move
materials. Material loading and unloading involves the following activities:

POLLUTION PREVENTION:

Pallution prevention measures have been considered and incorporated In the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need io implement other more complicated or
costly procedures. Possible pollution prevention measures for material loading and unloading include:

. Check loading and unloading equipment regufarly for leaks.

s Cover loading docks.

o Once per year, educate municipal staff on pollution prevention measures.

MODEL PROCEDURES:

General Guidelines v’ Regularly clean work areas toremove materials such as debris,
sandblasting material, etc.

v' Design loading/unloading area lo prevent starmwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct slormwaler away from loading/unloading areas.

v Use overhangs or door skirts that enclose the traller.

v Park tank frucks or delivery vehicles so that spills or leaks can be
contained.

v’ Avoid loading and exposing materials during raln events unless [he loading
dock is covered and protected from rain. A seal or door skirt between the
trailer and the building may also prevent exposure to rain.,

v’ Shipboard cooling and process water discharges should be directed to
minimize contact with spent abrasives, paint, and other debris,
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Tank truck transfers

Spill Control

Also see Spill Prevention and
Conlrol procedures sheet

Training

Inspection

Also see Spill Frevention and
Conlrol procedures sheet

FF-6

v The area where the transfer lakes place should be paved. If the liquid is
reactive with the asphalt, Portland cement should be used to pave the area.

v Transfer area should be designed to prevent runon of stormwater from
adjacent areas. Sloping the pad and using a berm around the uphill side of
lhe transfer area should reduce runon.

v’ Transfer area should be designed to prevent runoff of spilled iquids from the
area. Sloping the area lo a drain should prevent runoff, The drain should be
connecled to a dead-end sump. A posilive conlrol valve should be installed
on the drain.

v Contain leaks during transfer.

v Use drip pans under hoses,

v Have an emergency spill cleantip plan readily available.

v’ Place spill kits and materials next to or near each loading/unloading area.

v" Use drip pans or comparable devices when transferring oifs, solvents, and
paints,

v’ Make sure forklift aperators are properly trained.
v Train employees regarding spili containment and cleanup,

v’ Employees trained in spill containment and cleanup shoutd be present
during the loadingfunloading,

v’ Use a wrillen operations plan that describes procedures for loading andfor
unloading.

v" Check loading and unloading equipment regularly for leaks, including valves,
pumps, flanges and connectlions.

v lnspact regularly for leaking valves, pipes, hoses, or soil chutes carrying
elther water or waslewater.

v Look for dust or fumes during loading or unloading operalions.

LIMITATIONS:

Space and time limitations may preclude afl transfers from being performed indoors or under cover. It may not be
possible lo conduct transfers only during dry weather,

REFERENCES:

California Storm Water Best Management Practice Handbooks. Municipal Best Management Practice Handbook.

FF_& Malenal {oad

2 11802



Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associales, Resources Planning
Associates for Stormwaler Qualily Task Force. March 1993,

Model Urban Runoff Program: A How-To Gulde for Developing Urban Runoff Programs for Smafl Municipalities.
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commisston, Monterey Bay National Marine
Sancluary, Assoclation of Monterey Bay Area Governments, Woodward-Clyde, Central Coasl| Regional Water Quality
Contro! Board. July. 1998,
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FP-3

ROADS, STREETS, AND
HIGHWAYS OPERATION AND
MAINTENANCE

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted

properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

1. Sweeping & Cleaning

2. Street Repair & Maintenance
3. Bridge and Structure Maintenance

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted

properly, can contribute to the problem, O&M practices may involve one or more of
the following activities:

Pollution prevention measures that should be consider and the minimum required
and optional model procedures for each performance standard are provided below.

POLLUTION PREVENTION:

Poliulion prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminate the need to implement other more complicated or
coslly procedures. Possible pollution prevention measure for roads, streels, and highways operalion and
maintenance include:

. Use the least toxic materials available {e.q. waler based paints, gels or sprays for graffiti removal}
. Recycle paint and other materials whenever possible.
. Once per year, educate municipal staff on pollution prevention measures.
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MODEL PROCEDURES:

1. Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

<» Nole: Permission
must be ebtained for
any discharge of
wash waler o the
sanitary sewer from
the focal sewering

agency.

Management of Material
Removed by Sweeping

FP_J Roads Streets and Highways OM

v’ Maintain a consistent sweeping schedule. Provide minimum monthly sweeping
of streets.

v" Parform streel cleaning during dry wealher if possible.
v Avoid wel cleaning or flushing of sireels, and utilize dry methods where possible.

v |f flushing of a sireet is absolutely necessary, sweep and remove debris before
flushing. Do not lel wash water enler storm drain inlets. Collect wash water and
direct lo a dift or vegetated area, pump into a vacuum truck and dispose of
propery.

OPTIONAL:

o Consider increasing sweeping frequency based on factors such as traffic volume,
fand use, field observalions of sediment and trash accumulallon, proximity to
waler courses, elg.

v" Malnlain cleaning equipment in good working condition and purchase
replacement equipment as neaded. Old sweepers should be replaced as
needed wilh new lechnologically advanced sweepers (preferably
regeneralive air sweepers) thal maximize poliutant removal.

v" Operate sweepers at manufaclurer requested oplimal speed levels lo
increase effectiveness.

v’ Clean sweepers at a wash rack thal dralns to the sanitary sewer. The
wash rack area should be covered and bermed and wash water should
draln to a dlarifier prior lo entering the sanitary sewer,

v’ Regularly inspect vehicles and equipment for leaks, and repair
immediately.

OPTIONAL:

= if available use vacuum or regenerative air sweepers in the high sediment
and trash areas {typically industrialicommercial).

v’ Dispose of streel sweeping debris and dirt at a landfill,

v" Do not store swept malerial along the side of the sireet or near a storm drain
inlet.

v if dewalering of saturated malerials is necessary it should be conducted in a
designaled area away from storm drain inlels and the water contained for
proper disposal.
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<> Nole: Permission
must be olxtained for
any discharge of
wash water to the
sanilary sewer lrom
the local sewenng
agency.

Maximize Access for
Sweepers

FP-3

v If authorized by the local sanitation agency, water may be discharged to the
sanilary sewer only after passing through a clarifier. As an allemative,
dewalering can be conducted in a containment area in which saturated
malerials are placed on a farp and allowed {o dry. Dry debris is then
disposed of properly.

v Keep debris storage to a minimum during the wel season or make sure
debris piles are contained (e.g. by berming the area) or covered (e.g. with
tarps or permanent covers).,

v Keep accurate operation logs to track program.

v’ Properly maintain and operate equipment; which will increase efficiency.

v Sweeping should be conducted as close 10 the curb line as possible,

OPTIONAL:

e Institute a parking policy to resirict parking in problematic areas during
petiods of streel sweeping.

= Post permanent sireat sweeping signs in problematic areas; use temporary
signs if insltallalion of parmanent signs is not possible.

» Develop and dislribute flyers notifying residents of street sweeping
schedules.

2. Repalr and Maintenance

Pavement Marking

Concrete Installation and
Repair

FP_3 Roads Stiesls and Highways OM

v" Develop paint handling procedures for proper use, storage, and disposal of
painis.

v Transler and load paint and hot thermoplaslic away from storm drain inlets.

v Slreet or hand sweep thermoplastic grindings. Yeliow thermoplastic
grindings may require special handling as they may contain lead.

v" Replace palnts containing lead and {ribulytin with less toxic alternatives,

v" Use water based painis. Clean application equipment in a sink that is
connected to the sanilary sewer.

v" Propery store leftover paints if they are to be kept for the nextjob, or
dispose of properly.

v See Spill Conirol procedure sheetfor guidance on the proper cleanup of
paint spills.

v’ Avold mixing excess amounts of fresh concrete or cement mortar on-sile.
Only mix what Is needed for the job.

v Wash concrete trucks off sile or in designated areas on site, such that there
is no discharge of concrele wash walerinto slorm drain infets, open ditches,
streets, or other stormwater conveyance struclures.
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Patching, Resurfacing,
and Surface Sealing

Equipment Cleaning,
Maintenance, and Storage

Also see Equipment Repair &
Maintenance procedure sheel.

FP_J Roads Streels and Highways OM
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v’ Slore concrele malerials under cover, away from drainage areas.

v Relum leftover materials to the transit mixer. Dispose of small amounis of
hardened excess concrele, groul, and mortarin the trash,

v’ Do nol wash sweepings from expased aggregate concrete into the street or
storm draln. Collect and return sweepings lo aggregale base stockpile, or
dispose in the Irash,

v When washing poured concrete areas lo remove fine parlicles and expose
the aggregate, contain the wash waler for proper disposal; do not discharge
water to the slorm drain system,

v Do not allow excess concrele to be dumped on-site, except in designaled
areas.

v’ Apply concrete, asphall, and seal coat during dry wealher to aflow the
material to adequalely dry prior to a rain event.

v When making saw culs in pavemen!, use as litle waler as possible and
perform during dry weather. Cover each nearby or appropriate storm drain
inlet completely with filter fabric or plaslic during the sawing operation and
contain the slurry by placing straw bales, sandbags, or gravel dams around
the infets. After the liquid drains or evaporales, shovel or vacuum the stury
residue from the pavement or gutter and remave from sile. Altematively, a
small on-site vacuum may be used lo pick up the slurry as this will prohibit
slurry from reaching slorm drain inlets.

v Pre-heat, iransfer or load hot biluminous materiat away from storm drain
inlets.

v Apply concrete, asphalt, and seat coat during dry wealher to allow the
material lo adequately dry prior lo a rain event.

v’ Where applicable, cover and seal each nearby or appropriate storm drain
infet {with waterproofl malerial, plaslic or mesh} and maintenance holes
before applying seal coat, slurry seal, ete. Leave covers in place until job Is
complele and unti all waler fram emulsified oil sealants has drained or
evaporaled. Clean any debris from covered man holes and storm drain
inlets when ihe job is complete.

v" Use only as much waler as necessary for dust cantro), to avoid runoff,

v Calch drips from paving equipment that Is not in use with pans or absorbent
material placed under the machines. Dispose of collected malerial and
absorbents properly.

v’ Prior to arain event or at the completion of a project, sweep the project area
by hand or with a street sweeper.

v’ Clean equipment including sprayers, sprayer painl supply fines, patch and
paving equipment, and mudjacking equipment at the end of each day. If
equipment ¢an be cleaned and malerials reapplied al the job site, do so in
compllance with the laws and regulations. Clean in a sink or other area (e.g.
vehicle wash area) that is connecled to the sanitary sewer.
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=3 Nofe: Permission
must be oblained for
any discharge of
wash waler lo the
sanilaty sewer from
the local sewering
agency.

v’ |f refueling or repairing vehicles and equipment must be done on-site,
conducl fhe aclivily away from storm drain inlels and watercourses.

v Place drip pans or absorben! malerials under heavy equipment when not in
use,

v’ Clean paint brushes and tools covered with waler-based painis in sinks
connected o sanitary sewers. Brushes and tools covered with non-waler-
based paints, finishes, or olher materials must be cleaned in a manner that
enables collection of used solvenls (e.g., painl thinner, turpenline, ete.) for
recyeling or proper disposal.

OPTIONAL:
e Conduct cleaning at 2 corporalion or maintenance yard if possible.
= When practical, perform major equipment repairs at the corporation yard,

<> In addition (o the procedires above, review and apply general procedures
oullined for Minor Construction aciivilies when conducting streel, road, and
highway repair and maintenance aclivilies.

3.  Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Slreels and Highways OM

v Transporl paint and malerials to and from job sites in conlainers wilh secure
lids and tied down to the transport vehicle,

v Do nat transfer or load paint near storm drain inlets or watercourses,

v Test and inspect spray equipment prior to starting to paint. Tighten all hoses
and connections and do not overfill paint contalner,

v if sand blasting Is used to remove paint, cover nearby storm draln inlels prior
fo starling work.

v if the bridge crosses a walercourse, perform work on a maintenance traveler
or piatform, or use suspended nelling or tarps fo capture palnt, rust, paint
removing agents, or other materials, to prevent discharge of materials to
surface walers. if sanding, use a sander with a vacuum fiffer bag.

¥ Recycle painl when possible {e.g. paint may be used for graffifi removal

aclivilies). Dispose of paint al an appropriate household hazardous waste
facility.

v See Spill Control procedure sheet for guidance on the proper cleanup of
painl spills.

v’ Avoid graffiti abatement activities during ratn events.

v’ Protect nearby storm drain intets prior 1o removing graffiti from walls, signs,
sidewalks, or other struclures needing graffiti abatement. Clean up
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afterwards by sweeping or vacuuming thoroughly, andfor by using absorbent
and properly disposing of the absorbent.

v Nole Ihat care should be taken when disposing of waste since it may need
to be disposed of as hazardous waste.

¥ When graffiti is removed by painting over, implement Ihe procedures under
Painting and Paint Removal above.

v" Direct runoff from sand blasting and high pressure washing (with no cleaning
agents} into a landscaped or dirt area.

v If a graffiti abatement method generates wash water containing a cleaning
compound {such as high pressure washing with a cleaning compound), plug
nearby storm drains and collect wash water and dispose of properly.

OPTIONAL:

« Consider using a walerless and non-toxic chemical cleaning method for
graffiti removal (e.g. gels or spray compounds).

Guardrail and Fence v When cleaning guardrails or fences follow the appropriate suiface cleaning
Repair methods {depending on the fype of surface) outlined In the Sidewafk, Plaza,
and Founltain Mainlenance and Cleaning procedure sheet,

v' If painting is conducted, follow the Painting and Paint Removal procedures
above.

v' If graffill removal s condueted, follow the Graffili Removal procedures
above.

v’ If consteuction takes place, see the procedure sheel for Minor Construction.
v’ Recycle malerials whenever possible.

LIMITATIONS:

Limitalions refated to street sweeping may include high equipment costs, the potential inability to restrict parking in
urban areas, the need for swaeper operalor lraining, the inabilily of current sweeper technology to remove ofl and
grease, and {he lack of scientific evidence regarding lhe expected levels of pollutant removal.

REFERENCES:

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Small Municipalities.
Prepared by Cily of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Manine
Sancluary, Assoclation of Monterey Bay Area Govemments, Woodward-Clyde, Cenlral Coast Regional Water Quality
Conirol Board. July. 1998,

Oregon Association of Clean Waler Agencies. Oregon Municipal Slormwater Toolbox for Malntenance Practices.
June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Pragram. 1997 Urban Runoff Managemeni Plan. September
1997, updated October 2000.
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FP-6

WATER AND SEWER UTILITY
OPERATION AND MAINTENANCE

Although the operation and maintenance of public utilities are not considered
themselves a chronic source of stormwater pollution, some activities and accidents
can result in the discharge of pollutants that can pose a threat to both human health
and the quality of recelving waters if they enter the storm drain system. Activities
associated with the operation and maintenance of water and sewer utilities to
prevent and handle such incidents include the following:

1, Water Line Maintenance
2, Sanitary Sewer Maintenance
3. Spill/Leak/Overflow Control, Response, and Containment;

Cities that do not provide maintenance of water and sewer utilities should
coordinate with the contracting agency rasponsible for these activities and ensure
that these model procedures are followed.

POLLUTION PREVENTION:

Pollution prevenlion measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminate the need to implement olher more complicated or

coslly procedures. Possible pollution prevention measures for water and sewer ulility operation and maintenance
include:

o Inspect polential non-stomn waler discharge fiow paths and clear/cleanup any debris or pollutants
found (i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills).

a Once per year, educate municipal staff on pollution prevenlion meastres.
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MODEL PROCEDURES:

1. Water Line Maintenance

Procedures can be employed to reduce poliutants from discharges assoclated with water ulility
operation and malntenance activities. Planned discharges may Include fire hydrant testing, flushing
water supply mains after new construction, flushing lines due ta complaints of taste and odor,
dewalering malns for malntenance work. Unplanned discharges from ireated, recycled waer, raw
water, and groundwater systems operation and malntenance activitles can occur from water maln
breaks, sheared fire hydrants, equipment malfunctlon, and operatorerror,

Planned Discharges v’ For planned discharges use one of the following options:

- Reuse water for dust suppression, irrigation, or construclion
compaction

- Discharge to the sanitary sewer system with approval

- Discharge to the slorm drain system or to acreek using applicable
pollution conlrol measures fisted below (this option is ONLY
applicable to uncontaminated pumped ground water, waler line
fiushing, fire hydrant testing and flushing, discharges from potable
water sources other than water main breaks) and may require a
permil from the Regional Water Qualily Canlrol Board.

v |f waler is discharged to a storm drain inlet {calch basin), contro! measures
must be put in place to contral potential poliutanis (i.e. sediment, chlorine,
elc.). Examples of some storm drain infet protection oplions include:

- Silt fence ~ appropriate where the infet drains a relatively flat area.

- Gravel and wire mesh sediment fiter ~ Appropriate where
concentrated flows are expected.

- Wooden welr and fabric— use at curb inlets where a compact
instaliation is desired.

v Prior o discharge, inspect discharge flow path and clear/cleanup any debris
or pollutants found (i.e. remove lrash, leaves, sediment, and wipe up liquids,
including ol spills).

v" Select appropriate poliution contro! measure(s) considering the receiving

system (i.e. curb inlet, drop Inlel, culvert, creek, etc.) and ensure that the
conlrol device(s) fit properly.
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Unplanned Discharges

FP-6

v General design considerations for inlet prolection devices include the
following:

- The device should be consiructed such that cleaning and disposal
of trapped sediment Is made easy, while minimizing interference
with discharge activilies.

- Devices should be constructed so that any standing water resulling
from the discharge will not cause excessive inconvenience or
flooding/damage to adjacent {and or structures.

v The effectiveness of control devices must be monitored during the discharge
period and any necessary repairs or modifications made as needed.

OPTIONAL:

« Sediment removal may be enhanced by placing filter fabric, gravel bags, etc.
al storm drain inlets.

v’ Stop the discharge as quickly as possible by turming off water source.
v’ Inspect flow path of the discharged water:

= Control erosion along the flow path.

- [dentify areas that may produce significant sediment or gullies, use
sandbags o redirect the flow.

- [dentify eradible areas which may nead {o be repaired or prolecled
during subsequent repairs or correclive actions

v I repairs or correclive action will cause additional discharges of water, select
ihe appropriate procedures for erosion conlrel, chlorine residual, turbidify,
and chemical additives. Prevent potential pollutants from entering the flow
palh and ensure that no additional discharged waler enters storm drain
inlets.

2. Sanitary Sewer Maintenance

Applicable to munlcipalities who own and operated & sewags collection system. Facilitles that are
covered under this program include sanitary sewer pipes and pump stations owned and operated by
the Permittea. The owner of the sanitary sewer facilitles Is the entily responsible for carryling ouf this
prevention and response program.

FP-5_Waler & Sewer
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Sewer System Cleaning v’ Sewer fines should be cleaned on a regular basis to remove grease, grit,
and other debris thal may lead o sewer backups.

v’ Eslablish routine maintenance program. Cleaning should be conducted al an
eslablished minimum frequency and more frequently for problem areas such
as restauranls thal are identified

v Cleaning activities may require removal of tree roots and olher identified
obslructions,

“Preventative and

7 Dui . . \
Corrective Maintenance During routine maintenance and inspection note the condition of sanilary

sewer structures and identify areas that need repair or maintenance. ltems
lo note may include the following:

- cracked/delerioraling pipes

- leaking joints/seals at manhole

- frequent line plugs

- fine generally flows al or near capacity

- suspected Infiltration or exiltration

v Document suggestions and requests for repair and report the information to

the apprapriale manager or supervisar.

v Priorilize repairs based on the nalure and severily of the problem.
tmmediate clearing of blockage or repair is required where an overllow is
cunently occurring of for urgent problems that may cause an imminent
overflow (a.g. pump station failures, sewer line ruplures, sewer line
blockages). These repairs may be temporary until scheduled or capital
improvements can be completed.

v Review previous sewer maintenance records lo help identify “hot spols” or
areas with frequent maintenance problems and locations of polential system
failure.

3. Spill/Leak/Overflow Control, Response, and Containment

Control v Refer lo countywide Hicit Discharge Detection and Elimination Program.
Components of 1his program include:
Also see Drainage System

procedures sheet - Investigationfinspection and follow-up
- Elimination of iliic! discharges and conneclions
- Enforcement of ardinances
- Respond o sewage spills
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Response and
Containment

FP-6

- Facilitate public reporting of illicit discharges and connections. A
citizen's holiine for reporing observed overdiow conditions should
be established to supplement the field screening efforts being
conducled by the Principal Permitlee.

v’ Eslablish lead depatment/agency responsible for spill response and
containment. Provide coordination within deparimenls.

v When a spill, leak, and/or overflow occurs, keep sewage from entering lhe
storm drain system {o the maximum extent practicable by covering or
blecking storm drain inlets or by conlaining and diveriing the sewage away
from open channels and olher storm drain facililies (using sandbags,
inflatable dams, elc.).

v If a spill reaches the storm drain notify County of Orange Health Care
Agency through Conlro! One at (714) 628-7208.

v Remove the sewage using vacuum equipment or use other measures to
divert it back to the sanilary sewer system.

¥ Record required information at the spill site.
v Perform field tesls as necessary to delermine the source of the spill.

v Develop additional nolification procedures regarding spill reporting as
- needed,

LIMITATIONS:

Privale property access rights needed lo perform testing along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspected source verificalion tesling necessary for guaranteed rights of entry.

REFERENCES:

California Storm Water Best Management Praclice Handbooks. Municipal Best Management Praclice Handbook,
Prepared by Camp Dresser & McKee, Larry Walker Associates, Uribe and Associales, Resources Planning
Associates for Stormwater Qualily Task Force. March 1893.

Los Angeles County Stormwater Qualily. Public Agency Activilies Mode! Program. On-line:
htip:Madpw.orgfwmdinpdes/public_TC.cim

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Plan. September

1997, updated QOclober 2000.

Santa Clara Valley Urban Runolf Pollution Prevention Program. Water Uiility Pollution Prevention Plan,

FP-6_Waler & Sewer

] 11718102



IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES
lution Prevention/Good H keepin

o Propetly store and dispose of gardening wastes,

A BMP is a fechnique, measure or structuraf controf thatis | «  Use mulch or other eroslon control measures on
used for a given set of conditions o improve the quality of exposed sofls.

the stormwater rinoff in a cost effective mannert. The = Propery manage krrigallon and runoff.
minimum required BMPs for this activily are outlined inthe | o properly store and dispose of chemicals.

box ta the right, Implementation of polluiion
prevention/good housekeeping measures may reduce or
eliminate the need to implement other more costly or )
complicated procedures, Proper employee training is key | Stencil storm drains

Best Management Practlces (BMPs})

e  Propetly manage pesticide and herbicide use,
¢  Properly manage ferfilizer use.

to the success of BMP implementation. Training
o Train employees on these BMPs, storm waler
The BMPs outlined in this fact shee! target the following discharge prohibitions, and wastewater discharge
pollutants: requirements,
a  Provide on-going employee training in pollution
Targeted Constituents prevention,
Sediment A
Nutrients X
Floalable Malerials
Metals
Bacleria X
Ol & Grease
QOrganics & Toxicanls
Pesticides X
Oxygen Demanding X

Provided below are specific procedures associaled wilh each of the minimum BMPs along with procedures for
addilional BMPs that should be considered if this aclivily takes place at a facilily located near a sensitive

waterbody. In order o meet the requirements for medium and high priority facilities, the owners/operators must
select, install and maintain appropriate BMPs on site. Since the selection of the appropriate BMPs Is a sile-
specific process, the types and numbers of addilional BMPs will vary for each facility.

1. Take steps to reduce landscape malntenance requlrements,
s Where feasible, retain andfor plani native vegetalion with fealures that are determined to be
beneficial. Nalive vegetalion usually requires less maintenance than planting new vegetation.
e  When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
« Consider allernalive landscaping lechniques such as naturescaping and xeriscaping,
2. Properly store and dispose of gardening wastes.
o Dispose of grass clippings, leaves, sticks, or olher collected vegetation as garbage al a permitted
fandlill or by composting.
o Do nol dispose of gardening wastes in slreets, walerways, or slorm drainage systems.
e Place lemporarily stockplled malerial away from watercourses and storm drain inlets, and berm
andfor cover.
3. Usemuich or other erasion control measures on exposed solls.

VEPA " Preliminary Dala Summary of Urban Stormwater Best Managem ent Praclices”
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4. Properly manage Irrigation and runoff,

]
-]
a
®

Irrigate slowly or pulse imigate so the infiltration rate of the soil is nol exc eeded.
Inspect lrrigation system regularly for leaks and o ensure that excessive runoff is not occurring.
If re-clalmed waler is used for irrigation, ensure that there is no runoff from the landscaped area(s).

If bailing of muddy water is required (e.g. when repalring a water line leak), do not put it in the storm
drain; pour over landscaped areas.

Use automalic timers to minimize runoff,

Use popup sprinkler heads in areas with a lot of aclivily or where pipes may be broken. Consider
the use of mechanisms that reduce water flow to broken sprinkler heads.

5. Properly store and dispose of chemicals.

-]
]

Implement storage requirements for peslicide products with guidance from the local fire department
andfor County Agriculturat Commissianer,

Provide secondary containment for chemical storage.
Dispose of emply containers according to the instructions on the container label.
Triple rinse contalners and use rinse water as producl.

6. Properly manage pesticlde and herblcide use.

Follow all federal, stale, and local laws and regutations governing the use, storage, and disposal of
pesticides and herblcides and training of applicators and past control advisors.

Follow manufacturers' recommendations and {abel directions.

Use pesticides only if there is an actual pest problem (hot on a regular preventative schedule).

When applicable use less toxic pesticides that will do the job. Avoid use of copper-based pesticides
if possible. Use ihe minimum amount of chemicals needed for the job.

Do not apply pesticides if rain is expected or if wind speeds are above 5 mph,
Do not mix or prepare pesticides for application near storm drains. Prepare the minimum amount of
pesticide needed for the job and use the lowest rate that will effectively contro! the largeted pest.

Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides.
Use hand weeding where praclical.

Do not apply any chemicals directly to surface waters, unless fhe application is approved and
permitted by the state. Do nol spray pesticides within 100 feel of open waters,

Employ techniques to minimize off-targel application (e.g. spray drifl) of pesticides, including
consideration of allemative application techniques.

When conducting mechanical or manua! weed conlrol, avoid loosening the soil, which could lead to
erosion.

Purchase only the amount of pesticide thal you can reasonably use in a given lime period.

Careful soil mixing and layering techniques using a topsail mix or composted crganic materlal can
be used as an effective measure to reduce herbicide use and walering.

7. Properly manage fertilizer use.

Follow ail federal, state, and local laws and regulations governing ihe use, storage, and dispesal of
ferlilizers.

Follow manufacturers’ recommendations and label directions.

Employ fechniques fo minimize off-target application (e.g. spray drift) of fertilizer, including
consideration of alternative application techniques. Calibrate fertitizer distributors to avoid
excessive application.

Periodically test soils for delermining proper fertilizer use.

Fertilizers should be worked into the soil rather than dumped or broadeast onto the surface.
Sweep pavement and sidewalk if feriilizer is spilled on these surfaces before applying irrigation
waler,

Use slow release feriili zers whenever possible to minimize leaching
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8. Incorporate the following Integrated pest management technlques where appropriate:

e Mulching can be used ta prevent weeds where turf is absent.

o Remove insecls by hand and place in soapy water or vegetable oil. Alternalively, remove insects
with water or vacuum them off the planls.

¢ Use species-specific fraps {e.g. pheromone-based traps or colored slicky cards).

e  Sprinkle the ground surface with abrasive diatomaceous earth to prevent infeslations by soft-bodied
insects and slugs. Slugs also can be trapped in small cups filled with beer that are set in the ground
so the slugs can get in easily.

e Incases where microscopic parasiles, such as bacteria and fungi, are causing damage to planis,
the affected plant malerial can be remaved and disposed of {pruning equipmen! should be
disinfected with bleach fo prevent spreading the disease organism).

»  Small mammals and birds can be excluded using fences, nelting, and tree trunk quards.

e Promole beneficial organisms, such as bals, birds, green lacewings, ladybugs, praying mantis,
ground beelles, parasitic nematodes, frichogramma wasps, seadhead weevils, and spiders that
prey on delrimental pest species.

Training

1. Train employees on these BMPs, storm water discharge problbltions, and wastewater discharge
requirements,
2. Educate and train employees on the use of pesticides and pesticide application technlques.
Only employees properly tralned to use pesticldes can apply them,
3. Traln and encourage employess to use integrated pest management techniques.
4, Traln employees on proper spill confainment and cleanup.
s  Establish training that provides employees with the proper tools and knowledge to immediately
begin cleaning up a spill.
e  Ensure that employees are familiar with the site’s spill control plan and/or proper spill cleanup
procedures.
e« BMPIC17 discusses Spill Prevention and Control in detail,
5, Establish aregular training schedule, traln all new employees, and conduct annual refresher
training.
6. Useatraining log or similar method to document training.

Stencll storm drains

Storm drain system signs act as highly visible source conlrols that are typically stenciled direclly adjacent lo
storm drain infets. Stencils should read “No Dumping Drains to Ocean”.

References

California Storm Waler Best Managemen! Practice Handbook, industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Waler Besl Management Praclice Handbooks. industrial/Commercial Besl Management
Practice Handbook. Prepared by Camp Dresser8 McKee, Larry Walker Associates, Uribe and Associates,
Resources Planning Associates for Stormwaler Quality Task Force. March 1993,

King Cotinty Stormwater Pollution Control Manual. Best Management Praclices for Businesses. King County
Surface Water Management. July 1995. On-line; htip:#dnr. melroke gov/wiridss/spem.him

Stormwater Management Manual for Western Washinglon. Violume IV Source Control BMPs. Prepared by
Washington State Depasriment of Ecology Water Quality Program, Publicallon Ne. 99-14. August 2001.
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Water Quality Handbook for Nurseries. Oklahoma Cooperative Extension Service. Division of Agricultural
Sclences and Natural Resources. Oklahoma Stale University. £-951, September 1999,

For additional information contact:

County of Orange

Watershed & Coastal Resources
Stormwater Program
{714)567-6363

or visit our websile at;

www ocwalersheds com
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FF-6

MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other surfaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash pollutants from machinery used to unload or move
materials. Material loading and unloading involves the following activities:

POLLUTION PREVENTION:

Paoltution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or
coslly procedures. Possible pollulion prevention measures for material loading and untoading include;

. Check loading and unloading equipment regularly for leaks.
o Cover loading docks.

o Once per year, educate municipal staff on pollution prevenlion measures,

MODEL PROCEDURES:

General Guidelines v’ Regularly clean work areas to remove materials such as debris,
sandblasting material, elc,

v’ Design loading/unloading area to prevent stormwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct stormwaler away from loading/unioading areas.

v Use overhangs or door skirls that enclose the tralfer,

v" Park {ank trucks or delivery vehicles so that spills or leaks can be
contained.

v Avoid loading and exposing malerials during rain evenls uniess the loading
tock is covered and protected from rain. A seal or door skirl between the
trailer and the building may also prevent exposure lo rain.

v" Shipboard cooling and process waler discharges should be directed to
minimize contact with spent abrasives, paint, and other debris.
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Tank truck transfers

Spill Control

Also see Spill Preveniion and
Control procedures sheet

Training

Inspection

Also see Spiif Prevention and
Confrol procedures shest

FF-6

¥ The area where the transfer lakes place shoutd be paved. If the liquid is
reactive with the asphall, Porlland cement should be used to pave the area.

v Transfer area should be designed to prevent runon of stormwater from
atljacent areas. Sloping lhe pad and using a berm around the uphill side of
the transler area should reduce runon.

v’ Transfer area should be designed to prevent runoff of spilled tiquids from the
area. Sloping the area to a drain should prevent runoff. The drain should be
connected to a dead-end sump. A posilive conirol valve should be instalied
on the drain,

v" Contain leaks during transfer.

v Use drip pans under hoses.

v’ Have an emergency spilf cleanup plan readily available.

v Place spill kits and materials next lo or near each loading/unloading area.

v Use drip pans or comparable devices when transferring oils, solvents, and
paints,

v Make sure forklift operators are properly trained.
v Train employees regarding spill conlainment and cleanup.

v Employees Irained in spili containment and cleanup should be present
during the loading/unloading.

v’ Use a wiitten operalions plan that describes procedures for loading andfor
unloading.

v Check loading and unfoading equipment regularly for leaks, including valves,
pumps, flanges and connections.

v’ Inspect regularly for leaking valves, pipes, hoses, or soil chules carrying
either waler or wastewater.

v Look for dust or fumes during loading or unloading operations.

LIMITATIONS:

Space and time limitations may preclude ali transfers from being performed indoors or under cover. |t may not be
possible to conduct transfers only during dry wealher.

REFERENCES:

California Storm Waler Best Management Practice Handbooks. Municipal Best Management Praclice Handbook.
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Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associales, Resources Planning
Associales for Stormwafer Qualily Task Force, March 1993,

Model Urban Runoff Program: A How-To Gulde for Develeping Urban Runoff Programs for Small Municipatities.
Prepared by City of Monterey, Cily of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coasl Regional Water Qualily
Control Board, July. 1558.
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FP-3

ROADS, STREETS, AND
HIGHWAYS OPERATION AND
MAINTENANCE

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted

properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

1. Sweeping & Cleaning

2, Street Repair & Maintenance
3. Bridge and Structure Maintenance

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (Q&M) practices, if not conducted

properly, can contribute to the problem. O8M practices may involve one or more of
the following activities:

Pollution prevention measures that should be consider and the minimum required
and optional model procedures for each performance standard are provided below.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model proceduwres. Implementalion of
these measures may be more effective and reduce or eliminale the need to implement other more complicated or
costly procedures. Possibte poliution prevention measure for roads, streels, and highways operation and
maintenance include:

. Use the least toxic materials available {e.g. waler based paints, gels or sprays for graliili removal)
° Recycle paint and other materials whenever possible.
. Once per year, educate municipal staff on pollulion prevention measures.
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MODEL PROCEDURES:

1.  Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

<P Nole: Permission
must be obtained for
any discharge of
wash waler to lhe
sanitary sewer from
the tocal sewening

agency.

Management of Material
Removed by Sweeping

FP_3 Roads Streets and Highways OM

v Malntain a consistent sweeping schedule. Provide minimum monthly sweeping
of sireets.

v’ Perform street cleaning during dry weather if possible.
v Avoid wet cleaning or flushing of sireels, and utilize dry methods where possible.

v |f flushing of a streel is absolulely necessary, sweep and remove debris before
flushing. Do not let wash waler enfer storm drain inlets, Collect wash water and
direct to a dirt or vegetated area, pump into a vacuum truck and dispose of

properly.

OPTIONAL:

« Conslder increasing sweeping frequency based on factors such as traffic volume,
fand use, field observations of sedimen! and trash accumulation, proximity to
water courses, elc.

v Maintain cleaning equipment in good working condition and purchase
replacement equipment as needed. Old sweepers should be replaced as
needed with new fechnologically advanced sweepers {preferably
regeneralive air sweepers) that maximize poliutant removal.

v’ Operate sweepers at manufaclurer requested optimal speed levels 10
increase effecliveness.

v’ Clean sweepers al a wash rack thal drains to the sanilary sewer. The
wash rack area should be covered and bermed and wash water should
drain lo a cladfier prior to entering the sanitary sewer,

v' Regularly inspecl vehicles and equipment for leaks, and repalr
imimediately.

OPTIONAL:

o |f available use vacutm or regenerative alr sweepers in the high sediment
and trash areas (lyplcally industrialfcommercial).

v Dispose of slreet sweeping debris and dirt at a landfill.

v Do not store swept material along the side of the streel or near a storm drain
infet.

v’ If dewatering of saturated materials is necessary it should be conducled in a
designaled area away from storm drain inlels and the water contained for
proper disposal.
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<% Nola: Permission
must be obtained for
any discharge of
wash waler lo the
sanitary sewer from
the local sewening
agency.

Maximize Access for
Sweepers

FP-3

v f authorized by the local sanitation agency, water may be discharged to the
sanilary sewer only after passing through a clarifier. As an allemative,
dewalering can be conducted in a containment area in which saturaled
materials are placad on a tarp and allowed to dry. Dry debris is then
disposed of praperly.

¥ Keep debris slorage to a minimum during the wel season or make sure
debris piles are contained (e.g. by berming the area) or covered (e.g. with
tarps or permanent covers),

v Keep accurate operation logs to frack program.

v’ Properly maintain and operale equipment; which will increase efficiency.

v’ Sweeplng should be conducted as close 1o the curb line as possible.

OPTIONAL:

e |nstitule a parking policy to restricl parking in problematic areas during
periods of streel sweeping.

« Post permanent sireel sweeping signs in problematic areas; use temporary
signs i installation of permanent signs is not possible.

o Develop and dislribute flyers notifying residents of street sweeping
schedufes,

2.  Repair and Maintenance

Pavement Marking

Concrete Installation and
Repair

£P_3 Roads Streels and Highways O

v" Develop paint handling procedures for proper use, storage, and disposal of
painls.

v’ Transfer and foad paint and hot thermoplastic away from storm drain infets.

v Streel or hand sweep thermoplastic grindings. Yellow thermoplastic
grindings may require special handling as they may conlain lead.

v Replace paints containing lead and tributyllin with less toxic altematives.

v Use waler based paints. Clean application equipment in a sink that is
connecled to the sanitary sewer.

v’ Properly store leftover paints if they are to be kept for the next job, or
dispose of properiy.

v See Spill Conlrol procedure shestfar guldance on the proper cleanup of
paint spills.

v" Avoid mixing excess amounts of fresh concrele or cement morlar on-site,
Only mix what is needed for the job.

v Wash concrete trucks off site or in designated areas on sile, such that there
is no discharge of concrele wash water into storm drain inlets, open ditches,
streels, or other stormwater conveyance structures,
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Patching, Resurfacing,
and Surface Sealing

Equipment Cleaning,
Maintenance, and Storage

Also see Equipment Repair &
Maintenance pracedure sheel.

FP_3 Roads Slieels and Highways OM
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v’ Store canerele malerials under cover, away from drainage areas.

v Relum leftover malerials to the transit mixer. Dispose of small amounts of
hardened excess concrete, grout, and moriar in the trash.

¥ Do not wash sweepings from exposed aggregate concrele into the street or
storm drain. Collect and relurn sweepings lo aggregate base stockpile, or
dispose in the trash.

v When washing poured concrele areas to remove fine particles and expose
the aggregale, contain the wash water for proper disposal; do not discharge
waler o the storm drain system,

v" Do nol allow excess concrele to be dumped on-sile, except in designated
areas,

v’ Apply concrete, asphalt, and seal coat during dry weather to alfow the
material to adequately dry prior to a rain event,

v" When making saw culs in pavement, use as litlle water as possible and
perform during dry weather. Cover each nearby or appropriate storm drain
intet completely with filter fabric or plastic during the sawing operalion and
contain the slurry by placing straw bales, sandbags, or gravel dams around
the infets. After the liquid drains or evaporates, shovel or vacuum the slurry
residue from the pavement or gulter and remove from sile. Altematively, a
small on-site vacuum may be used to pick up the sturry as this will prohibit
slurry from reaching storm drain inlets.

v’ Pre-heat, lransfer or load hol bituminous material away from storm drain
infets,

v" Apply concrete, asphalt, and seal coat during dry weather to allow the
material to adequately dry prior {o a rain event.

v" Where applicable, cover and seal each nearby or appropriale storm drain
inet {with waterproof material, plastic or mesh) and maintenance holes
before applying seal coat, slurry seal, etc. Leave coversin place until jobis
complete and untii all waler from emulsified oil sealants has drained or
evaporated. Clean any debris from covered man holes and storm drain
inlets when the job is complete,

v Use only as much water as necessary for dust cantrol, to avoid runoff.

v Calch drips from paving equipment that is not in use with pans or absorbent
material placed under the machines. Dispose of coliected material and
absorbents properly.

v Prior o arain event or at ihe completlon of a project, sweep the project area
by hand or with a streel sweeper.

v’ Clean equipment including sprayers, sprayer painl supply lines, patch and
paving equipment, and mudjacking equipment at the end of each day. If
equipment can be cleaned and materials reapplied at the job site, doso in
compliance with Ihe laws and regulations. Clean in a sink or other area (e.g.
vehicle wash area) thal is connected to the sanitary sewer.
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> Nole: Parmission
must be obtained for
any discharge of
wash waler to the
sanitary sewer from
the focal sewering
agency.

FP-3

v If refueling or repairing vehicles and equipment must be done on-sile,
conduct the aclivily away from storm drain Inlets and watercourses.

v Place drip pans or absorbent materials under heavy equipment when notin
use.

v Clean painl brushes and tools covered wilh water-based painls in sinks
connected to sanilary sewers. Brushes and {ools covered with non-waler-
based paints, finishes, or olher materials must be cleaned in a manner thal
enables colfection of used sclvents {e.g., paint thinner, turpenting, etc.) for
recycling or proper disposal,

OPTIONAL.
» Conduct cleaning at a corporation or maintenance yard if possible.
e When practical, perform major equipment repairs at the corporation yard.

> In addition lo the procedures above, review and apply general procedures
oullined for Minor Consiruclion aclivities when conducting streel, road, and
highway repair and maintenance aclivities.

3.  Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Streels and Highways OM

v’ Transporl paint and materfals to and from job siles in containers with secure
lids and tied down to the transport vehicle,

v" Do not transfer or load paint near storm drain inlets or watercaurses,

v" Test and inspect spray equipment prior {o starling to paint. Tighten all hoses
and conneclions and do not overfill paint container.

v If sand blasting is used lo remove painl, cover nearby storm drain inlels prior
fo starting work.

v" If he bridge crosses a walercourse, perform work on a maintenance traveler
or platform, or use suspended netling or tarps to capture paint, rust, paint
rermoving agents, or other malerials, lo prevent discharge of materials lo
surface waters. If sanding, use a sander with a vacuum filler bag.

v Recycle paint when possible {e.g. painl may be used for graffili removal
aclivities). Dispose of paint at an appropriate household hazardous waste
facifity.

¥ See Splll Control procedure sheet for guidance on the proper cleanup of
paini spills.

v Avold grafiiti abatement activilies during rain events,

v* Protect nearby storm drain inlets prior {o removing graffiti from walls, signs,
sldewalks, or other struclures needing graffiti abatement. Clean up
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afterwards by sweeping or vacuuming thoroughly, andfor by using absorbent

and propery disposing of the absorbent,

v Nole that care should be iaken when disposing of waste since it may need
to be disposed of as hazardous waste.

v’ When graffiti is removed by painting over, implement the procedures under
Painting and Painl Removal above.

v Ditecl runoft from sand blasting and high pressure washing (wilh no cleaning
agents} into a landscaped or dirl area.

v’ If a graffiti abatement method generates wash waler conlalning a cleaning
compound (such as high pressure washing with a cleaning compound), plug
nearby storm draing and collect wash waler and dispose of properly.

OPTIONAL:

» Consider using a walerless and non-toxic chemical cleaning method for
graffiti removal (e.g. gels or spray compounds).

Guardrail and Fence v When cleaning guardrails or fences follow the appropriate suiface cleaning
Repair methods (depending on the type of sudace) outlined in the Sidewalk, Plaza,
and Fountain Maintenance and Cleaning procedure sheet,

v |f painting is conducled, follow the Palnting and Paint Removal procedures
ahove.

v |f graffiti removal is conducted, follow the Graffiti Removal procedures
above.

v" IFconstruclion lakes place, see the procedure sheel for Minor Construction.
v Recycle materials whenever possible.

LIMITATIONS:

Limitations related to street sweeping may include high equipment costs, the potential inabilily to restrict parking in
urban areas, the need for sweeper operator Iraining, the inability of current sweeper lechnology lo remove oil and
grease, and the lack of scientific evidence regarding the expected levels of pollutant removal.

REFERENCES:

Model Urban Runoff Program: A HowTo Guide for Developing Urban Runoff Programs for Small Municipalities.
Prepared by City of Monlerey, Cily of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sancluary, Associalion of Monlerey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Quality
Control Board. July. 1998.

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for Maintenance Praclices.
June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Plan. Seplember
1997, updated Oclaber 2000.
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FP-6

WATER AND SEWER UTILITY
OPERATION AND MAINTENANCE

Although the operation and maintenance of public utilities are not considered
themselves a chronic source of stormwater pollution, some activities and accidents
can result in the discharge of pollutants that can pose a threat to both human health
and the quality of receiving waters if they enter the storm drain system. Activities
associated with the operation and maintenance of water and sewer utilities to
prevent and handle such incidents include the following:

i, Water Line Maintenance
2. Sanitary Sewer Maintenance
3. spili/Leak/Overflow Control, Response, and Containment

Cities that do not provide maintenance of water and sewer utilities should
coordinate with the contracting agency responsible for these activities and ensure
that these model procedures are followed,

POLLUTION PREVENTION:

Poliution prevention measures have been considered and incorporaled in the model procedures. Implementation of
these measures may be more effective and reduce or eliminale the need to implement ather more complicated or

coslly procedures. Possible poliution prevention measures for water and sewer utility operation and mainlenance
include:

o Inspect polential non-storm water discharge flow paths and clear/cleanup any debris or pallutants
found {i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills).

. Once per year, educate municipal staff on pallution prevention measures.
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MODEL PROCEDURES:

1. Water Line Maintenance

Procedures can be employed to reduce poliutants from dischargas associated with water utility
operatlon and maintenance aclivitles. Planned discharges may include fire hydrant testing, flushing
water supply malns after new construction, flushing lines due ta complaints of taste and odor,
dewatering mains for malntenance work. Unplanned discharges from trealed, recycled water, raw
water, and groundwater systems operatlon and maintenance activities can ocour from water maln
breaks, sheared fire hydrants, equipment malfunction, and operatorerror,

Planned Discharges v For planned discharges use one of the following options:

- Reuse waler for dust suppression, irrigation, or construclion
compaction

- Discharge fo the sanitary sewer system wilh approval

- Discharge to the storm drain system or to acreek using applicable
pollution control measures listed bielow (this option is ONLY
applicable fo uncontaminated pumpad ground waler, waler line
flushing, fire hydrant testing and flushing, discharges from potable
waler sources other than water main breaks) and may require a
permil from the Regional Water Quatity Controf Board.

v If waler is discharged fo a storm drain inle! {calch basin}, control measures
must ba put in place to control potential pollutants (i.e. sediment, chlorine,
elc.). Examples of some storm drain inlet protection options include:

- Sill fence - appropriate where the infet drains a relatively flat area.

- Gravel and wire mesh sediment filler - Appropriate where
concentraled flows are expecled.

- Wooden welir and fabric— use at curb inlels where a compact
installation is desired.

v Piior o discharge, inspect discharge flow path and clear/cleanup any debris
or pollutants found (.e. remove lrash, feaves, sediment, and wipe up liquids,
including off spills).

v" Select appropriate poliution control measure(s) considering the receiving

system (i.e. curb inlel, drop inlet, culven, creek, efc.) and ensure that the
conlrol device(s) fit properly.
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Unptlanned Discharges

FP-6

v General design considerations for inlet protection devices include the
following:

- The davice should be conslructed such that cleaning and disposal
of rapped sedimenl is made easy, while minimizing interference
wilh discharge activities,

Devices should be constructed so that any standing water resulting
from the discharge will not cause excessive incanvenience or
flooding/damage to adjacent land or slruclures.

v The effecliveness of control devices must be monitored during the discharge
period and any necessary repairs or modifications made as needed.

OPTIONAL:

e Sediment removal may be enhanced by placing filter fabric, gravel bags, etc.
al storm drain infets.

v’ Stop the discharge as quickly as possible by tuming off waler source.
v Inspect flow path of the discharged water:

- Control erosion along the flow path.

- ldentify areas that may produce significan! sediment or gulties, use
sandbags to redirect the flow.

- ldentify erodible areas which may need to be repaired or protected
during subsequenl repairs or corrective aclions

¥ I repairs or corractive action will cause addilional discharges of water, select
the appropriate pracedures for erosion control, chlorine residual, turbidity,
and chemical additives. Prevent potential pollutanis from entering the flow
path and ensure that no additional discharged water enters storm drain
inlets.

2. Sanitary Sewer Maintenance

Applicable to municipalities who own and operated a sewage collection system. Facllities that are
covered under this program include sanitary sewer pipes and pump stations owned and operated by
the Permittes. The owner of {he sanitary sewer facilities is the entity responstble for carrying out this
provention and response program.

FP-6_Water & Sewer
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Sewer System Cleaning v" Sewer lines should be cleaned on a regular basis lo remove grease, grit,
and other debris that may lead 1o sewer backups.

v" Eslablish routine mainlenance program. Cleaning should be conducled at an
eslablished minimum frequency and more frequently for problem areas such
as restaurants that are identified

v’ Cleaning activilies may require removal of tree roots and olher identified
obstructions.

Preventative and

Corrective Maintenance v During routine maintenance and inspection note the condition of sanitary

sewer slructures and identify areas that need repair or maintenance. items
to note may include the following:

«  cracked/deteriorating pipes

- leaking joints/seals at manhole

- frequentline plugs

- fine generally flows at or near capacily

- suspected infiltralion or exfillration

v Document suggestions and requests for repair and report the infarmation to

{he apprapriale manager or supervisar.

v’ Priorilize repairs based on the nalure and severily of the problem.
Immediate clearing of blockage or repair is required where an overflow is
cumently occurring of for urgenl problems that may cause an imminent
overflow (e.g. pump station failures, sewer line ruplures, sewer line
blockages). These repairs may be temporary unlil scheduled or capital
improvements can be compleled,

v Review previous sewer maintenance records 1o help identify “hot spols” or
areas with frequent maintenance problems and locations of polential system
failure.

3.  Spill/Leak/Overflow Control, Response, and Containment

Control v" Refer to countywide HMicit Discharge Detection and Elimination Program.
Components of this program include:
Also see Drainage System
procedures sheet - Investigation/inspection and loflow-up

- Elimination of illicil discharges and conneclions
- Enforcement of ordinances
- Respond to sewage spills
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- Facilitate public reporting of ifticit discharges and connections. A
cilizen’s hotiine for reporting observed overflow conditions should
be established lo supplement the field screening efforis being
conducled by the Principal Permitlee.

Response and v" Establish lead department/agency responsible for spill response and
Containment containment. Provide coordination within depariments.

v When a spill, leak, andfor averflow occurs, keep sewage from enlering the
storm drain system lo the maximum extenl practicable by covering or
blocking storm drain inlets or by containing and diverling the sewage away
from open channels and other storm drain {acililies (using sandbags,
inflatable dams, elc.).

v If a spill reaches the storm drain rotify County of Orange Heallh Care
Agency through Control One al {714) 628.7208.

v Remove the sewage using vacuum equipment or use olher measures lo
divert it back to the sanilary sewer system,

v’ Record required information at the spill sile.
v’ Perform field tests as necessary fo delermine the source of the spill.

v’ Develop additional notification procedures regarding spill reporting as
needed.

LIMITATIONS:

Privaks property access righls needed lo perform lesting along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspected source verification testing necessary for guaranteed rights of entry.

REFERENCES:

California Storm Waler Best Management Praclice Handbooks. Municipal Best Managemenl Praclice Handbook.
Prepared by Camp Dresser & McKee, Lamry Walker Associates, Uribe and Associales, Resources Planning
Associafes for Stormwaler Quality Task Force. March 1993,

Los Angeles County Stormwater Quality. Public Agency Activilies Modet Program. On-line:
htip:Madpw.orgiwmdinpdesfpublic_TC.cfm

Santa Clara Valley Urban Runolf Poflution Prevention Program. 1897 Urban Runoff Management Plan. September
1997, updated October 2000.

Santa Clara Valley Urban Runolf Polfution Prevention Program, Waler Ulility Poltulion Prevention Plan,
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Vortex Separator MP-51

Description

Design Considerations

Vortex separators: (alternatively, swirl concentrators) are gravity =~ m Service Area
separators, and in principle are essentially wet vaults. The m Seltling Velocity
difference from wet vaults, however, is that the vortex separator

is round, rather than rectangular, and the water moves in a

m Appropriate Sizing

centrifugal fashion before exiting. By having the water moveina  m Inlet Pipe Diameter
circular fashion, rather than a straight line as is the case with a

standard wet vault, it is possible to obtain significant removal of

suspended sediments and attached pollutants with less space.

Vortex separators were originally developed for combined sewer

overflows (CSOs), where it is used primarily to remove coarse

inorganic solids. Vortex separation has been adapted to

stormwater treatment by several manufacturers.

California Experience
There are currently about 100 installations in California.

Advantage.s ) . Targeted Constituents
m  May provide the desired performance in less space and 7 = T
therefore less cost. sediment
v Nutrients o
m  May be more cost-effective pre-treatment devices than v Trash
traditional wet or dry basins. v Metals °
: : . . Bacteria
s Mosquito control may be less of an issue than with traditional ;
. v QOil and Grease
wet basins. :
v Organics
Limitations Legend (Removal Effectiveness)
m  As some of the systems have standing water that remains ® Low B High
between storms, there is concern about mosquito breeding,. & Wiz
m It is likely that vortex separators are not as effective as wet
vaults at removing fine sediments, on the order 50 to 100
microns in diameter and less.
m  The area served is limited by the capacity of the largest
models.
s As the products come in standard sizes, the facilities will be
oversized in many cases relative to the design treatment
storm, increasing the cost.
m  The non-steady flows of stormwater decreases the efficiency
of vortex separators from what may be estimated or
determined from testing under constant flow.
{UACASQA
m Do not remove dissolved pollutants. ht California
Stormwater
m  Aloss of dissolved pollutants may occur as accumulated organic Quality
Association
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MP-51 Vortex Separator

matter (e.g., leaves) decomposes in the units.

Design and Sizing Guidelines

The stormwater enters, typically below the effluent line, tangentially into the basin, thereby
imparting a circular motion in the system. Due to centrifugal forces created by the circular
motion, the suspended particles move to the center of the device where they settle to the bottom.
There are two general types of vortex separation: free vortex and dampened (or impeded)
vortex. Free vortex separation becomes dampened vortex separation by the placement of radial
baffles on the weir-plate that impede the free vortex-flow pattern

It has been stated with respect to CSOs that the practical lower limit of vortex separation is a
particle with a settling velocity of 12 to 16.5 feet per hour (0.10 to 0.14 cm/s). As such, the focus
for vortex separation in CSOs has been with settleable solids generally 200 microns and larger,
given the presence of the lighter organic solids. For inorganic sediment, the above settling
velocity range represents a particle diameter of 50 to 100 microns. Head loss is a function of the
size of the target particle. At 200 microns it is normally minor but increases significantly if the
goal is to remove smaller particles.

The commercial separators applied to stormwater treatment vary considerably with respect to
geometry, and the inclusion of radial baffles and internal circular chambers. At one extreme is
the inclusion of a chamber within the round concentrator. Water flows initially around the
perimeter between the inner and outer chambers, and then into the inner chamber, giving rise
to a sudden change in velocity that purportedly enhances removal efficiency. The opposite
extreme is to introduce the water tangentially into a round manhole with no internal parts of
any kind except for an outlet hood. Whether the inclusion of chambers and baffles gives better
performance is unknown. Some contend that free vortex, also identified as swirl concentration,
creates less turbulence thereby increasing removal efficiency. One product is unique in that it
includes a static separator screen.

= Sized is based on the peak flow of the design treatment event as specified by local
government.

s Ifan in-line facility, the design peak flow is four times the peak of the design treatment
event,

n [f an off-line facility, the design peak flow is equal to the peak of the design treatment event.

n  Headloss differs with the product and the model but is generally on the order of one foot or
less in most cases.

Construction/Inspection Considerations
No special considerations.

Performance

Manufacturer’s differ with respect to performance claims, but a general statement is that the
manufacturer’s design and rated capacity (cfs) for each model is based on and believed to
achieve an aggregate reduction of 90% of all particles with a specific gravity of 2.65 {glacial
sand) down to 150 microns, and to capture the floatables, and oil and grease. Laboratory tests of
two products support this claim. The stated performance expectation therefore implies that a

20of 5 California Stormwater BMP Handbook January 2003
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Vortex Separator MP-51

lesser removal efficiency is obtained with particles less than 150 microns, and the lighter,
organic settleables. Laboratory tests of one of the produets found about 60% removal of 50
micron sand at the expected average operating flow rate

Experience with the use of vortex separators for treating combined sewer overflows (CS0Os), the
original application of this technology, suggests that the lower practical limit for particle
removal are particles with a settling velocity of 12 feet per hour (Sullivan, 1982), which
represents a particle diameter of 100 to 200 microns, depending on the specific gravity of the
particle. The CSO experience therefore seems consistent with the limited experience with
treating stormwater, summarized above

Traditional treatment technologies such as wet ponds and extended detention basins are
generally believed to be more effective at removing very small particles, down to the range of 10
to 20 microns. Hence, it is intuitively expected that vortex separators do not perform as well as
the traditional wet and dry basins, and filters. Whether this matters depends on the particle size
distribution of the sediments in stormwater. If the distribution leans towards small material,
there should be a marked difference between vortex separators and, say, traditional wet vaults,
There are little data to support this conjecture

In comparison to other treatment technologies, such as wet ponds and grass swales, there are
few studies of vortex separators. Only two of manufactured products currently available have
been field tested. Two field studies have been conducted. Both achieved in excess of 80%
removal of TSS. However, the test was conducted in the Northeast (New York state and Maine)
where it is possible the stormwater contained significant quantities of deicing sand.
Consequently, the influent TSS concentrations and particle size are both likely considerably
higher than is found in California stormwater. These data suggest that if the stormwater
particles are for the most part fine (i.e., less than 50 microns), vortex separators will not be as
efficient as traditional treatment BMPs such as wet ponds and swales, if the latter are sized
according to the recommendations of this handbook.

There are no equations that provide a straightforward determination of efficiency as a function
of unit configuration and size. Design specifications of commercial separators are derived from
empirical equations that are unique and proprietary to each manufacturer. However, some
general relationships between performance and the geometry of a separator have been
developed. CSO studies have found that the primary determinants of performance of vortex
separators are the diameters of the inlet pipe and chamber with all other geometry proportional
to these two.

Sullivan et al. (1982) found that performance is related to the ratios of chamber to inlet
diameters, D2/D1, and height between the inlet and outlet and the inlet diameter, H1/D1, shown
in Figure 3. The relationships are: as D2/D1 approaches one, the efficiency decreases; and, as
the H1/D1 ratio decreases, the efficiency decreases. These relationships may allow qualitative
comparisons of the alternative designs of manufacturers. Engineers who wish to apply these
concepts should review relevant publications presented in the References.

Siting Criteria
There are no particularly unique siting criteria. The size of the drainage area that can be served
by vortex separators is directly related to the capacities of the largest models.

January 2003 California Stormwater BMP Handbook 3of 5
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MP-51 Vortex Separator

Additional Design Guidelines

Vortex separators have two capacities if positioned as in-line facilities, a treatment capacity and
a hydraulic capacity. Failure to recognize the difference between the two may lead to significant
under sizing; i.e., too small a model is selected. This observation is relevant to three of the five
products. These three technologies all are designed to experience a unit flow rate of about 24
gallons/square foot of separator footprint at the peak of the design treatment event. This is the
horizontal area of the separator zone within the container, not the total footprint of the unit. At
this unit flow rate, laboratory tests by these manufacturers have established that the
performance will meet the general claims previously described. However, the units are sized to
handle 100 gallons/square foot at the peak of the hydraulic event. Hence, in selecting a
particular model the design engineer must be certain to match the peak flow of the design event
to the stated treatment capacity, not the hydraulic capacity. The former is one-fourth the latter.
If the unit is positioned as an off-line facility, the model selected is based on the capacity equal
to the peak of the design treatment event.

Maintenance

Maintenance consists of the removal of accumulated material with an eductor truck. It may be
necessary to remove and dispose the floatables separately due to the presence of petroleum
product.

Maintenance Requirements

Remove all accumulated sediment, and litter and other floatables, annually, unless experience
indicates the need for more or less frequent maintenance.

Cost

Manufacturers provide costs for the units including delivery. Installation costs are generally on
the order of 50 to 100 % of the manufacturer’s cost. For most sites the units are cleaned
annually.

Cost Considerations

The different geometry of the several manufactured separators suggests that when comparing
the costs of these systems to each other, that local conditions (e.g., groundwater levels) may
affect the relative cost-effectiveness.

References and Sources of Additional Information
Field, R., 1972, The swirl concentrator as a combined sewer overflow regulator facility, EPA/R2-
72-008, U.S. Environmental Protection Agency, Washington, D.C.

Field, R., D. Averill, T.P. O’Connor, and P. Steel, 1997, Vortex separation technology, Water
Qual. Res. J. Canada, 32, 1, 185

Manufacturers technical materials

Sullivan, R.H., et al., 1982, Design manual — swirl and helical bend pollution control devices,
EPA-600/8-82/013, U.S. Environmental Protection Agency, Washington, D.C.

Sullivan, R.H., M. M. Cohn, J.E. Ure, F.F, Parkinson, and G. Caliana, 1974, Relationship between
diameter and height for the design of a swirl concentrator as a combined sewer overflow
regulator, EPA 670/2-74-039, U.S. Environmental Protection Agency, Washington, D.C.
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Vortex Separator MP-51

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.E. Parkinson, and G. Caliana, 1974, The swirl
concentrator as a grit separator device, EPA670/2-74-026, U.S. Environmental Protection
Agency, Washington, D.C.

Sullivan, R.H., M.M. Cohn, J.E. Ure, I.F. Parkinson, and G. Caliana, 1978, Swirl primary
separator device and pilot demonstration, EPA600/2-78-126, U.S. Environmental Protection
Agency, Washington, D.C.
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Drain Inserts

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabrie, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

w  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

m  As there is no standing water, there is little concern for
mosquito breeding.

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

Design Considerations

m Use with other BMPs
m Fit and Seal Capacily within Inlet

Targeted Constituents

NSNS S

v
'

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

CASQA

Californla

Stormwater

Quality
Assoclation
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MP-52 Drain Inserts

onc box; that is, the setting area and filtration through media occurs in the same box, One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily oceur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers,

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
e The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

m ‘The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs, However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information
Hrachovee, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Cateh Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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Outdoor Loading/Unloading SC-30

Objectives
m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Description

The loading/unloading of materials usually takes place outside ‘ Targeted Sonsttdents

on docks or terminals; therefore, materials spilled, leaked, or lost ~ Sediment
during loading/unloading may collect in the soil or on other Nutrients
surfaces and have the potential to be carried away by stormwater  Trash
runoff or when the area is cleaned. Additionally, rainfall may Metals
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Bacleria
Qil and Grease
Organics

NN SN KNS

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

m Limit exposure of material to rainfall whenever possible.

m Prevent stormwater run-on.

CASQA

m  Check equipment regularly for leaks. W\ California
Stormwater

Quality
Association

January 2003 California Stormwater BMP Handbook 1 of 4

Industrial and Commercial
www.cabmphandbooks.com



SC-30 Outdoor Loading/Unloading

Suggested Protocols
Loading and Unloading — General Guidelines
 Develop an operations plan that describes procedures for loading and/or unloading.

m Conduct loading and unloading in dry weather if possible.
e Cover designated loading/unloading areas to reduce exposure of materials to rain.

m  Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain.

& Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
leading/unloading areas.

m  Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

® Load/unload only at designated loading areas.

a  Use drip pans underneath hose and pipe connections and other leak-prone spots during
liquid transfer operations, and when making and breaking connections. Several drip pans
should be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

a Pave loading areas with concrete instead of asphalt.
8 Avoid placing storm drains in the area.
s Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

B Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

Look for dust or fumes during loading or unloading operations.

Training
m Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

® Have employees trained in spill containment and cleanup present during loading/unloading.
 Train employees in proper handling techniques during liquid transfers to avoid spills.

B Make sure forklift operators are properly trained on loading and unloading procedures.
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Outdoor Loading/UnIoading SC-30

Spill Response and Prevention
8 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

= Contain leaks during transfer.

®  Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

e Have an emergency spill cleanup plan readily available.
B Use drip pans or comparable devices when transferring oils, solvents, and paints,

Other Considerations (Limitations and Regulations)

s Space and time limitations may preclude all transfers from being performed indoors or
under cover,

e Il may not be possible to conduct transfers only during dry weather.,

Requirements

Costs
Costs should be low except when covering a large loading/unloading area.

Maintenance
m Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

& Check loading and unloading equipment regularly for leaks.
B Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP

Special Circumstances for Indoor Loading/Unloading of Materials

Loading or unloading of liquids should occur in the manufacturing building so that any spills
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

® For loading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.
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SC-30 Outdoor Loading/Unloading

- The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff. The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on
the drain.

& For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking

connections.

- Drip pan systems should be installed between the rails to coilect spillage from tank cars.

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.himl

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.sevurppp.org

The Storm Water Managers Resource Center http://www stormwatercenter.net/
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Building & Grounds Maintenance SC-41

Objectives

m Cover

m Contain

® Educate

m Reduce/Minimize
m Product Substitulion

Targeted Constituents

Description Sediment

Stormwater runoff from building and grounds maintenance Nutrients
activities can be contaminated with toxic hydrocarbons in Trash
solvents, fertilizers and pesticides, suspended solids, heavy Metals
metals, abnormal pH, and oils and greases. Utilizing the Bacteria
protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

NN SS

Qil and Grease
Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
m  Switch to non-toxic chemicals for maintenance when
possible.

m Choose cleaning agents that can be recycled.

CASQA

California

Stormwater

Quality
Association

» Encourage proper lawn management and landscaping,
including use of native vegetation.
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SC-41 Building & Grounds Maintenance

8 Encourage use of Integrated Pest Management techniques for pest control.
8 Encourage proper onsite recycling of yard trimmings.
#  Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

B Insituations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids, A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of
propetly.

& Ifsoaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

w If you are pressure washing on a grassed arca (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

e Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems,

#  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
& Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain,

w Use ground or drop cloths underncath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

e Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

u  Clean paintbrushes and tools covered with water-based paints in sinks connected lo sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain, Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, ete.) for
recycling or proper disposal.

#  Use a storm drain cover, filter fabric, or similarly effective runoft control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin, This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.
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Building & Grounds Maintenance SC-41

w  If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should divect the water
through hay bales and filter fabric or use other sediment filters or traps.

@ Store toxic material under cover during precipitation events and when not in use, A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

®  Dispose of leaves, sticks, or other collected vegetation as garbage, by composling or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems,

B Use mulch or other crosion control measures when soils are exposed.

w Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

= Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

e Use hand weeding where practical.

Fertilizer and Pesticide Management
m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors,

m  Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

& Do not use pesticides if rain is expected.

# Do not mix or prepare pesticides for application near storm drains.
B Use the minimum amount needed for the job.

e Calibrate fertilizer distributors to avoid excessive application.

w  Employ techniques to minimize off-target application {e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

m  Apply pesticides only when wind speeds are low.
®  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
»  [rrigate slowly to prevent runoff and then only as much as is needed.

® Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

w Dispose of empty pesticide containers according to the instructions on the container label.

January 2003 California Stormwater BMP Handbook 3of5

Industrial and Commercial
www.cabmphandbooks.com



SC-41 Building & Grounds Maintenance

u  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

# Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irvigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
8 Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

» Train employces and contractors in proper techniques for spill containment and cleanup.

s Be sure the frequency of training takes into account the complexity of the operations and the
nature of the statf,

Spill Response and Prevention
#  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

e Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

& Have employecs trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

w  Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
s Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

m  Cost will vary depending on the type and size of facility.

#  Overall costs should be low in comparison to other BMPs.

Maintenance
Sweep paved areas regularly to colleet loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkier line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater, There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent {lushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate ivon, manganese, lead, copper,
nickel, and zine. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination, This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer,
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water,

References and Resources
California’s Nonpoint Source Program Plan hitp://www.swreb.ca.pov/nps/index. html

Clark County Storm Water Pollution Control Manual
http:/ fwww.co.clark.wa.us/pubworks/bmpman. pdf

King County Storm Water Pollution Control Manual http://dur.metroke.gov/wlr/dss/spem.hitm

Mobile Cleaners Pilot Program: Final Report. 1997, Bay Area Stormwater Management

Agencies Association (BASMAA). hitp://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Arca Stormwater Management Agencies
Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.sevirppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Landscape Maintenance

SC-73
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Description

Landscape maintenance activities include vegetation removal;
herbicide and insecticide application; fertilizer application,;
watering; and other gardening and lawn care practices.
Vegetation control typically involves a combination of chemical
(herbicide) application and mechanical methods. All of these
maintenance practices have the potential to contribute pollutants
to the storm drain system. The major objectives of this BMP are
to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach
Pollution Prevention

s Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

s Choose low water using flowers, trees, shrubs, and
groundcover.

s Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

» Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

January 2003 California Stormwater BMP Handbook
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SC-73 ___ la pe Maintenance

e Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mouwing, Trimming, and Weeding

s Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

e Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

 Perfornming mowing at optimal times. Mowing should not be perfornied if significant rain
events are predicted.

= Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

& Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

e Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting
s Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on

drainage and erosion, hardiness, maintenance requirements, and possible conflicts bebween
preserving vegetation and the resulting maintenance needs.

e Retain and/or plant selected native vegetation whose features are determined to be
beuneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

e Cousider using low water use groundcovers when planting or replanting.

Waste Management

s Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

w Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

e Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming,
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Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

Where practical, use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

If bailing of muddy water is required (e.g. when repairing a water line leak), do not put itin
the storm drain; pour over landscaped areas.

Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

nuryz

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil, Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, phieromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that ave set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramina wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.
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w Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

m Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

e Do not mix or prepare pesticides for application near storm drains.

= Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

s Employ techniques to minimize off-tayget application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

w Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
s Periodically test soils for determining proper fertilizer use.

r  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

s Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

& Triple rinse containers, aid use rinse water as product. Dispose of unused pesticide as
hazardous waste.

® Dispose of empty pesticide containers according to the instructions on the container label.

Inspection

e Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not oceurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

u Ingpect pesticide/fertilizer equipment and transportation vehicles daily.

Training

» Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

e Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas,

« Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.

Municipal
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Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually} informed that they cannot use over-the-counter pesticides in or around the
workplace.

Use a training log or similar method to document training.

Spill Response and Prevention

Refer to SC-11, Spill Prevention, Control & Cleanup
Have spill eleanup materials readily available and in a know in location
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.

Other Considerations

The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 0,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The vegulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Conunission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pestieides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs
Additional training of municipal employees will be required to address IPM techniques and

BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’'s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when

feasible; provide docunientation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
: 'QORC Wil

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
: i A] i :

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, Celifornia Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.
1998.

Orange County Stormwater Program
: \ W

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan, September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA), 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscapmg and Lawn Care Office of Water Office of
Wastewater Managenient. On-line: Jjitp:, W.eDA.E0V, JDIMps/y
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

B B E X

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALIFORNIA STORMWA TER
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SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

= Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

s Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

H applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

e Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

@ Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

#  Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

® Promote natural vegetation by using parking lot islands and other landscaped areas.
a Preserve riparian arveas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

e Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative cffects
or the expense of countering them with structural solutions.

®  Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and

20of 4 California Stormwater BMP Handbook January 2003
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

& Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relalively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
e Convey runoff safely from the tops of slopes.

e Avoid disturbing steep or unstable slopes.

& Avoid disturbing natural channels.

s Stabilize disturbed slopes as quickly as possible.

m  Vegetate slopes with native or drought tolerant vegetation.

#  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems,

& Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

s Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

® Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area, The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration, If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

» Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. 'The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

January 2003 California Stormwater BMP Handbook Jofd
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
stow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 20083.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,

dof 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com



Roof Runoff Controls SD-11

Design Objectives

71  Maximize Infiltration
¥ Provide Retention
[ Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

¥ Contain Pollutants

Collect and Convey

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting, The first three approaches require the roof runoft to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently

open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow {o a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. 1f a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding,

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say 4 to
/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment, They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff, These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Supplemental Information
Examples
m City of Ottawa’s Water Links Surface —Water Quality Protection Program

m  City of Toronto Downspout Disconnection Program
m City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigation SD-12

Design Objectives

[ Maximize Infiltration
[ Provide Retention
M Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system,

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation,
m  Design irrigation systems to each landscape area’s specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

s Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNIA STORMWATER
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sSD-12 Efficient Irrigation

e Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system,

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriale and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

® Employ other comparable, equally effective methods to reduce irrigation water runoff,

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment, If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

B &

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

m  Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1of 2
New Development and Redevelopment
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

e Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces, If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information

Maintenance Considerations

® Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs,

Placement
s Signage on top of curbs tends to weather and fade.

m  Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information

Examples

a Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Rasources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storim Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Meastres,
July 2002.
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

[¥1 Contain Pollutants

=

Collect and Convey

Description

Several measures can be taken to prevent operations at
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyance system.

Approach

In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

Suitable Applications

Appropriate applications include commercial and industrial areas planned for development or
redevelopment.

Design Considerations

Design requirements for vehicle maintenance and repair are governed by Building and Fire
Codes, and by current local agency ordinances, and zoning requirements. The design criteria
described in this fact sheet are meant to enhance and be consistent with these code
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m  Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious

surface).
CALIFORNIA STORMWATER
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SD-31 Maintenance Bays & Docks

B Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discliarge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

s Loading dock areas should be covered, or drainage should be designed to preclude urban
ran-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

® Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

& Other features may be comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Stormwater and non-stormwater will accamulate in contaimment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Departient of Public Works, May 2o02.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, Februnary 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storage Areas SD-32

Lo Design Objectives
Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be

s . . Slow Runoff
polluted. In addition, loose trash and debris can be easily o _
transported by water or wind into nearby storm drain inlets, n'(‘:mmmme Impervious Land
channels, and/or creeks. Waste handling operations that may be ov&a‘re.zge _
sources of stormwater pollution include dumpsters, litter control, EAFOthll}lllDUMping of Improper

aterials

and waste piles.
[ Contain Pollutants
Approach
This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

Collect and Convey

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local
agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.

SE==T e e S e e
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SD-32 Trash Storage Areas

& Use lined bins or dumpsters to reduce leaking of liquid waste.

®  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

® Pave trash storage areas with an impervious surface to mitigate spills.
& Do not locate storm drains in immediate vicinity of the trash storage area.

e Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator, Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved,

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002,

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,
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Street Sweeping and Vacuuming

SE-7

Description and Purpose

Street sweeping and vacuuming includes vse of self-propelled
and walk-behind equipment to remove sediment from streets
and roadways, and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from entering storm drains or receiving waters.

Suitable Applications

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the projeet site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved
surfaces for final paving.

fimitations

Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

8 Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

e Inspect potential sediment tracking locations daily.

a Visible sediment tracking should be swept or vacuumed on
a daily basis.

& Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it.

Categories

EC  Erosion Conlrol

SE  Sediment Conirol 1]
TC  Tracking Control ]

WE  Wind Erosion Control
NS Non-Slormwaler
Management Control

Waste Management and

WM Materials Poliution Controt

Legend:
%] Primary Objective
¥l secondary Objective

Targeted Constituents

Sediment

Nulrients

Trash

Metals

Bacteria

Oil and Grease 0§
Organics

potential Alternatives

None
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Street Sweeping and Vacuuming SE-7

s If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yds hopper) to $88/hour (9 yds hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment, Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

& Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

s When actively in use, points of ingress and egress must be inspected daily.

®  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous remaoval, may be required
in some jurisdictions.

& Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

#  Adjust brooms frequently; maximize efficiency of sweeping operations.
m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrang), April 1, 2002 — March 31, 2003.
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Octohar 14, 2019 Projact Number 2143219

PAMA Managemant
4600 Santa Anite Avenus, Guite 20
1 Monte, California 82731

Aty Mr. Ryan Liu

RE Gaotechainal Buginesring nvesigation - Proposed Industiial Warehouse
Development - Located at the Northwest Corner of Philadelphia Street and Last

End Avenue, i the Gity of Chino, Galifornia

Pear Mr. L
Pursuant to your request, this firm bas oerformed a Geotechnical Engineering Investigation v for
the above referenced projact In accordance with your approval of our proposal dated

i

Septomber 7, 2019, The purpose of this investigation is to evaluate the geotachrical conditions

of the subject site and to provide recommendations for the proposed incustrial warghouses

developimant,

The scope of work included the following: 1) site reconnaissance, 2) subswface geotochrical

axploration and sampling; 3) laboratory testing; 4) soil infiltration testing; ! H) englneering analysis

of field and laboratory data; 8) preparation of a geotechnical engineering report, It is the
opinion of this firm that the proposed developraent is feasible from a geote chnical standooinit

orovided that the recommendations presented in this report are followed in tha design and

construction of the project.
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Tagn 2

It is proposed to construct an industrial warchouse developiment consisting of thrae (3)
buildings totaling 60,000 square faet building as shown on the atlached Site Plan by Architects
Orange. The proposed concrele tit-up bulldings will be supported by a conventional skab-on-
grade foundation systermn with perimeter-spread footings and isolated interior footings.  Other
wnprovaments will include asphalt and concrets pavement areas, hardscape and landscaping.
It is assumed that the proposed grading for the development will include cut and fill procedures
o the order of a few feet 1o achieve finlshed grade elevations.  Final bullding plans shall be
reviawad by this firm prior to submittal for city approval to determine the need for any additionat

study and revised recommendations pettinent o the proposed development, if necessary.

2.0 Hle

it

The 3 58-acre subject property s located at the northweast corer of East End Avenua and

Philadelohia Street, in the City of Chino. The generally rectangular-shaped parcel is elongated
inca norh to south direction with topography of the relatively level property descending slightly
from a north o south direction. The site s undeveloped parcel coverad with sparse vegetation

growth of natural grasses and waads.

The investigation consisted of the placemant of cight (8) subsuiface exploratory enches by a
hackhoe to depths ranging between 5 and 15 feel below current ground elevations.  The
renches were placed at accessible locations throughout the propery.  The explorations wera
visually classified and logged by a fleld engineer with locations of the subsuiface oxplorations
shown on the atinched plan. The exploratory frenchaes revealed the existing earth matarials to
consist of fill and natural soil. Detalled desoriptions of the subsuface conditions are listed on
the trench Jogs in Appendix A 1t should be noted that the iransition from one soil tyne o
another as shown on the trench logs is approximate and may in fact be a gradual transition.

The soils encountered are dascribed as follows:
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Fil: ATl soll classifying as a brown, fine to medium grained, silty SAND was eotnorsd
across the site to depths of one foot halow ground suiface. These soils were noted to be
looss and moist,

I

Maturals A natural undisiurhed soll classifying as a brown, fine to medium grained, silty

SAND to sandy SILT was encounterad beneath the upper fill soils. The ative soils as

encounierad were observed to be medium dense to firm and damp to moist.

Fhe overall angineering characterisiics of the earth material were refatively un diorm with each

axcavation.  Groundwater was not encountered to the depth of our trenches and no caving

ooourred.

Relatively undisturbed samplos of the subsurface solls were obtained 1o narform laboratory
testing  and  analysis  for direct shear, consolidation  osts, and o determine n-place
molstureldensities.  These relatively undisturbad ring samples ware obtained by driving a thin

wallad steel sampler lined with one-inch long brass rings with an inside dinmeter of 2 42 Inchas

into the undisturbed soils. Bulk bag samples were obiained in the upper soils for expansion
incdex tests and mmdmum density tests Al fest resulls are included iy Appendix B3, unless

atharwise noted

41 Fiold Maoisture Content (ASTM: D) 2216) and the dry density of the ring samples wore

determined in the laboratory, This data is listed on the logs of explorations.

4.2 Madimum Dansity fesis (ASTM 1 1557) were performed on typical sarmples of the
uppar soils. Results of these tests are shown on Table 1.
A3 rxpansion ldex tasis (ASTM D 4829) were peadonnead on remoidaed samples of the

upper sails to detarmine expansive characteristics. Reasuits of these tests are provided

an Table
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4.4 Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to determine
potential corrosive effects of soils on concrete and underground utilities. Test results
are provided on Table [lI.

4.5 R-Value test per California Test Method 301 was performed on a representative
sample, which may be anticipated to be near subgrade to determine pavement design.
Results are provided within the pavement design section of the report.

4.6 Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded
samples of the subsurface soils. The test is performed under saturated conditions at
loads of 1,000 Ibs./sq.ft., 2,000 Ibs./sq.ft., and 3,000 Ibs./sq.ft. with results shown on
Plate A.

4.7 Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to
determine the differential and total settiement which may be anticipated based upon the
proposed loads. Water was added to the samples at a surcharge of one KSF and the
settlement curves are plotted on Plates B and C.

Seismicity Evaluation

The proposed development lies outside of any Alquist Priolo Special Studies Zone and the
potential for damage due to direct fault rupture is considered unlikely. The nearest fault is
located less than 2 kilometers from the site and is capable of producing a Magnitude 7.0
earthquake. Ground shaking originating from earthquakes along other active faults in the
region is expected to induce lower horizontal accelerations due to smaller anticipated

earthquakes and/or greater distances to other faults.

The seismic design acceleration parameters are provided on the following page and are based
upon the 2016 California Building Code (CBC). The data was obtained from the American
Society of Civil Engineers (ASCE) website, https://asce7hazardtool.online/.

NorCal Engineering
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sl Aoeelovation Parameters

Latitude N
Longitude

Mapped Spectral Response Acceleration

Adjustad Maximum Accelerabon

Nasign Spectral Response Acceleration Parameters

Ligusfaction Evaluation

The site s expected to experience ground shaking and earthquake activity that is typical of the
Southern Califoria area. (b is dwing severs shaking that loose, granutar soils below the
groundwater tabla can lquely. Based on review of the Courly of San Bernarding County Land
Use Plan ~ Genaral Plan — Geologic Hazard Overlays (2009), the site lies outside a zone of
“Suspectad Liquefaction Suscaplibility”. Basaed on review of local groundwater maps, the depth
of groundwater is in excess of 300 feet (Carson & Matii 1982)  Thus, the desiyn of the
proposed construction in conformance with the latest Building Code provisions for earthglake
design s expected to provide mitigation of ground shaking hazards that are tynical to Souihermn

Californa,

Infiliration Characiorisiics

Infiltration tests within the site were performed to provide preliminary infiltration rates for the
purpose of planning and design of an on-site water disposal aystern. The infiltration tests
consisted of the double ring infiltration test per ASTM Mathod {3 3385, The field infiltration rate

was computed using a reduction factor - Ry based on the field measurements with owr
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R R Y

I'he correction factors GF1L COFy and GiFs are given below based on soils between b and 11 feet

i

arm our field tosts,

a) O = R =1 0 for our double ring infiltration test holes,

b)Y CFyv = 1.0 based on uniform soils encountered in three trenches for infiltration

tesls

¢y CFs = 2.0 for long-term siitation, plugging and maintenance. The subsurface soils
are likely to have some plugging and regular maintenance of storm water

discharge devices s reguirad.

Based on e results of our field testing, the subsurface soils encountered in the proposad on-
site drainage disposal system from 5 and 11 feel below ground surface shall utilize a des N
infiliration raie of 2.5 in/hr. for the silty soils. All systems must meet the latest city and/or county

spacifications  and  the  Calfornia Regional Waler  Cluality  Confrol Board {CRWGCE)
recuiiremnents. A review of the groundwater maps of the Upper Santa Ana River Basin (Carson

and Matti, 1982) reveals 2 groundwater deplh intaxcess of 350 feet

It s recommended thal foundations shall be setback a minimum distance of 10 faet from the
drainage disposal systern and the bottomn of fooling shall be 2 minimum of 10 feet from the

wpected zone of saturation.  The boundary of the zone of saluration may be assumed o
nroject downward from the top of the permeable portion of the disposal system at an inclination

of 1to 1 or flatter, as determined by the geotechnical engineer.
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Copelusiong and Becommendaiions

i

Based upon owr evaluations, he proposed development is acceptable from a geotechnical
engineering standpoint. By following the recommendations and guidelines set forth in ouwr
ropott, the structures will be safe from excessive satllerments under the anticinated design
vadings and conditions,  The proposed development shall meot all requirements of the City

Building Ordinance and will not impose any adverse effect on exdsting adjacent structures.

Phe following recommendations are based upon soil conditions ancountered o our field

investigation: these near-surface soit conditions could vary across the site. Variations in the: soll
conditions may not bacome evident uniil the commencement of grading operations for the
proposad  development and revised recommendations from the soills  enginesr may he

necassary based upon the conditions ancountarad.

it is recommendad that site inspections be padormad by & representative of this tirm during all
grading and construction of the development to verity the findings and racommendations
documented in this report. Any unusual conditions which may be encountered in the coursa of

the  project  development  may  require the need  for additonasd study  and  revised

recormendations.

wnrnendntions

Any vegetation andfor demolition debris shall be removed and haaled from oroposaed grading
areas prior to the siart of grading operations.  Pxisting vegetation shall not be mixed or disced
into the soils.  Any removed soils may be reutilized as compacted filt once any delsterious

material or oversized materials (in exce

s of eight inchas) is removead. Grading operations shall

he performed in accordances with the aliachad Specifications for Placement of Gompacted il
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1 Recornmendations

All disturbed soils andlor il (about one foot below ground suface) shall be removed to
competent native material, the exposed surface scarffied to a depth of 12 inches, brought to
within 2% of c)pim urn molshire content and compactaed 1o a minimurm of 90% of the laboratory
standard (ASTM: D 1857) prior to placement of any additional compacted fill soils, foundations,
slahs-on-grade and pavement. Grading shall extend a minimuim of five horizontal feet outside

Ll

the adges of foundations or equidistant to the depth of il placed, whichever is greater.

it is possible that isolated areas of undiscovered fill not described in this report are present on
site if found, these areas should be treated as discussed earlier. A diligent search shall also
he conductad during geading overations in an effort to uncover any underground structures,
rrigation or utility lines.  If encountered, these structures and lines shall be either removed or

proparly abandoned orior to the proposad constiuclion.

Any imported §ill material should be preferably soll sirnilar to the upper solls encountered at the
subject site  All soils shall be approved by this firm prior to importing at the site and will Do
subjected to additional laboratory testing o assure concurrence with the racommendations

statad in this repor

if placameant of slabs-on-grade and pavement is not completed immediately upon complation of
grading operations, additional testing and grading of the areas may be necessary prior o
continuation of construction operations.  Likewlse, If adverse weather conditions ocour wrich
may damace the subgrade soils addiional assessiment by the soils engineer as o the
suitability of the supporting soils may be needed

Care should be taken to provide or mainiain adeguate lateral support for all adjacent
improvements and structures at all times during the grading operations and construction phasa,
Adequate drainage away from the structures, paverment and slopes should be provided at all

Hmas,

¥ E%@@“”Eé‘é
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8.1.2 Fill Blar

Due to the potential for differential setiloment of foundations placed on compacted Bl and

native materials, it is recommended that all foundations ncluding floor slab areas be underlain
hy o uniform compacted (il blanket at least two feet in thickness. This il blankel shall extend a
minimum of five horizonial feet outside the adgas of foundations or equidistant to the dapth of

fill placed, whichever s greater,

Fesults of our in-place density tests revaad that the sofl shrinkage will be on the order of 10 {o
0% due to excavation and recompaction, based upon the assumplion that the fill is compacted
o G2% of the maximur dry density per ASTM standards. Subsidence should be U2 feet die to
arthwork opsrations.  The volume change doss not include any allowance for vegetation or
organic  stripping, removal of subswface  mprovemaents,  or to;'}c)gj}r;'-iphE(_: approximations,
Although these values are only approximate, they represent our best estimate of lost yardage,
which will likely oceur during grading.  If more acourate shrinkage and subsidence factors are

4 5

neadad. it s recommended that field testing the actual equipment and grading techniques

should be conducted.

.
p
(]

) L H : g o i

Femporary unsurcharged excavations in the exisling site materials may be made ai vertical
inclinations up to 4 feet in height unless cohesionless soils are encountered. In areas where
soits with little or no binder are encounterad, where advarsa geological conditions are exposed,
or where excavations are adpacent to existing structures, shoring o Hlatter excavations may he
recuirad. The temporary cut slope gradients givan above do not prechude local raveling and
slougiting. Al excavations shall be made in accordance with the requirements of the solls
engincer, CAL-OSHA and other public agencles having jurisdiction. Care should be taken to
provide or maintain adeauate lateral support for all adjacent improvemants and structures at all

times during the grading operations and construction phase.

MorCal Kngincer
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Foundation Desian

AL foundations may be designed utilizing tha following allowable bearing capacities for an

ernbaeddad depth of 18 inches into aporoved engineered fith with the corresponding widihs:

 Width (feety s ;umt(‘dl mmc ation

20 _,g{bff
4.0 __ __; M "

The bearing value may be increased by 500 psf for cach additional fool of depth i excess of
the 18-nch minimum depth, up to a maximum of 4 000 psf A one-third increase may be used
when considering shortternm loading and sesmic forces.  Any foundations locatad along
nroperty line may utilize an allowable bearing capacity of 1,500 psf. A veprosentative of  this

firmy shall inspact all foundation excavations prior W pourng concrate.

Settamant Analy

esultant pressure ourves for the consolidation tests are shown on Plates 3 and G
Computations utifizing these curves and the recommendad allowable solf bearing capacilies
raveal that the {foundations will exparience settlements on the order of % inch and difforential

setemaents of less than ¥ inch

I atoral Hesistance

The following values may be utilized in resisting lateral loads imposed on the siruchure.
Requirements of the California Building Code should be adhered to when the coetfficient of
friction and passive pressures are combinad.

Coefficient of Friction -~ G40

Cauivalent Passive Pluid Pressure = 250 s feud

Madmum Passive Pressure = 2 500 bs Jou il
The passive pressure recommendations are valid only for approved compactad fill soils of

competent native matenals,

noineering
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Active earth pressures against retaining walls will be equal 1o the pressures daveloped by the
following fluid densities  These values are for approved granuiar backill material placed

hehind the walls at various ground slopas above the walls

Fauivalent Hluid
Density (/e il

[ evel 30
5101 34
4 4o 1 a8
3o 4
4io Al

Any applicable shorbtenm construction surcharges and seismic forces shotild be added to the
above lateral prassure values, An equivalent fluid pressure of 45 pol may be utilized for the

fl

rastrained wall condition with a level grade behind the wall,

e seismicinduced latoral soil preasure for walls greater than 6 feet may be computad using &
triangular pressure distribution with the maxdum value at the top of the wall. the AT
iatarst pressure of (20 pef) Hwhers His the height of the retained soils above ther wall footing
should be used in fnal design of retaining walls. Sliding resistance values and passive fluid
sressure values may be increasad by U3 during shoti-term wind and selsmic oading
sonditions.

ke

Allwalls shall be waterproofed os nesded and protected from hydrostatic pressure oy & rediabie

permanant subdrain system,  The granuar backfill to be utilized imimediately adjacent to
ataining walls shall conaist of an approved select granular soib with a sand aquivalency g eater

than 30, Thia backfill zone of fres draming material shall consist of a wadge beginning

minirmum of one horzontal foot from the base of the wall extanding upward at an inclination of

o less than Vi to 1 (honizontal to vertical),

e

il
o
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All concrete stabs shall be a minimum of s inches in thickness in the proposed warehouse
aroas and four inches in office and hardscape and placed on approved subgrade soils,
Additional reinforcement requirements and an increasa in thicknoss of the slabs-on-grade may
he necessary based upon soils expansion potential and proposed loading conditions i the

atruciures and should be svaluated further by the project engineers and/or architect.

A vapor retarder (10-mil minimum thickness) should be utiiized in arsas which wouid be
sansitive to the infiltration of moisture. This retarder shall meel reguirements of ASTM k86,
Water Vapor Transmission of Materials and ASTM B 1745, Standard Specificaiion for Walet
Vapar Retarders used in Contact with Soil or Granufar =il Under Conerete Slahs. The vapor
cotarder shall be installed in accordance with proceduras statad in ASTM B 1643, Standard
practice for Instaliation of Water Vapor Retarders used in Contact with f-arth or Granular il

Under Concrete Siabs,

The moisture retarder may be olaced directly upon compactad subgrade soils conditionad o
naar opthnum moelsture levels, a-%lité'mug.;i'i one 1o two inches of sand beneath the membrane 18
desirable. The subgrade upon which the retarder s olacad shall ba simooth and free of rocks,
gravel or other protrusions which may damage the refarder. Use of sand above the retarder 1
urider the purview of the structural enginesy sand is used over the retarder, § should be

placad in a dry condition.

Pavement dectior

The table below provides a preliminary pavemant design based upon an R-Value of 44 for ihe

subgrade soils for the proposed pavement areas. inal pavement design may need to be

hased on -Value testing of the subgrade soils near the conclusion of site grading to assur

ihat these soils are consistent with those assumed i his preliminary design. the
cacommendations are based upon estimated traffic oads. Client should submit any other
anticipated traffic loadings to the geotechnical engineer, if necessary, so that paverment

sections may be reviewsd Lo determing adequacy to support the proposed loadings,
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Aaphalt {in.)
30
a5 A%
é'-i(.,:i\fy Truck Act 7.0 4.0 A
Any concrete stab-on-grade in pavermnent areas including truck aprons shall be a minimum of 5ix

hes in thickness and may be placed on approved subgrade sofls. All pavement areas shall
have positive drainage toward an approved outlet from the site. Drain lines bahind curbs andfor
adiacent to lmndscape areas shouid be considerad by client and the appropriate design
angineers to prevent waler from infilivating beneath pavement.  [F such infiltration occurs,
dainage o pavement, curbs and flow ines, especially on sites with expansive soils, may ocoud

during the life of the project
¢ !

Any approved base material shall consist of a Class I agaregate or equivalent and should be
compacied o a minimum of 95% relative compaction. Al pavermeni materials shall conform to
the requirements set forth by the City of Chino. The base matorial, and asy shallic conorate

should be tested prior to delivery o the site and during placement to determine confortmance
with the project specifications. A pavement enginesr shall designate the specific asphalt mix

design to meet the required project spacifications.

Ligitity Trepch and Dregvation Backiill

Trenches from installation of utility fines and other excavations ay be backfilled with on-site
soils or approved imported soils compacted to a minimum of 90% rafative compaction. Al ubility
linas shall be properly bedded with clean sand having a sand equivalency rating of 30 or more.
Tius badding matedal ahalt be thoroughly water jefted around the pipe structure prior o

placement of compacted backfill soils,
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Representative samples of the surficial soils, typical of the subgrade soils expected to he
ancountered within foundation axcavations and underground utilities were tested for corrosion
potential. The minimum resistivity value obtained for the samples tested is representative of arn
anvironment that may be severely corrosive to metals. The soil pH value was considared mildly
alkaline and may not have a significant effect on soil corrosivity.  Consideration should be given
to corrosion protection systems for buried metal such as protactive coatings, wrappings or the

use of PVYC where permitied by local building codeas.

According to Table 4.3.1 of ACEH 318 Building Gode and Commentary, these contents revealed

negligible sulfate concentrations,  Therefore, a Type Il cement according to latest CRBe

spacifications may be utilized for building foundations at this Hme. 1t s recommended that

L 4 5

additional sulfate tests be porformed at the completion of site grading to assure that the

graded conditions are consistent with the recorimendations stated in this design Corrasion

’

test results may be found on the attachad Table V.

if expansive solls are encountered, spectal attention should be given to the project design and

maintenance.  The attached Fxpansive Soff Guidelines should be reviewed by tho engineers

architects, owner, maintenance personnel and other interestied parties and considered during

'

the design of the project and future property mamntenance.

5.0 Glosure
The recommendations and conclusions contalnad in this report are based upon the soi
conditions uncoverad i our test excavations.  No warranty of the soll condition between our
axcavations 18 aplied, NorCat Fngiocering  should  be  notified  for possible  further
recommendations if unexpected to unfavorable conditions are encountered during construction
phasa. It is the responsibility of the owner to ensure that all information within this report is

submitted to the Architect ardd appropriate Enginears for the project,
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A preconstruction conference should be held between the developer, general contractor,
grading contractor, city inspector, architect, and soil engineer to clarify any questions relating to
the grading operations and subsequent construction. Our representative should be present
during the grading operations and construction phase to certify that such recommendations are
complied within the field.

This geotechnical investigation has been conducted in a manner consistent with the level of
care and skill exercised by members of our profession currently practicing under similar

conditions in the Southern California area. No other warranty, expressed or implied is made.

We appreciate this opportunity to be of service to you. If you have any further questions,
please do not hesitate to contact the undersigned.

\ o=

Keith D. Tucker Exp. 1213112020 | ) Scott D. Spensiero
Project Engineer \#r\ g oi:’ S Project Manager
R.G.E. 841 OONUTE

N oF o

NorCal Engineering
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rpvation

Any existing low-density soils andior saturated solls shall be removed to compatent natural sail
under the mapaction of the Geolechnical Enginearing Firm. After the oxposed suiface has

hean ol

sadl of debiis andfor vegetation, it shall be scarified until it is uniforrm in consistency,

brought to the proper moisture content and compacted {6 a minimum aof B0% relative

compaction (in accordance with ASTM 1 1557).

In any area where & transition betwaen fill and native soil of between bedrock and soil are
ancounterad, additional excavation baneath foundations and slabs will be necessary iy order 1o

provide uniform support and avoid differential setiement of the structure

fatevial for Pl

The onesite soils or approvad import soils may be utifized for the compacted il provided they
are free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete,
conerete or other hard materizls greater than eight inches in maximum dimensions. Any iinport

£

soil miust be approved by the Geofechnical Engineering firm a minimum of 72 hours prior to

importation of site.

Mlacement of Compastod Fill Solls

e approved fill soils shalt be placed in layors not excess of six inchies in thickness. Fach it

shall he uniform in thickness and thoroughly blended The fill soils shall e brought to within
2% of tha optimum moisture content, unless otherwise specified by the Solls Engineering Firny.

Fach Gft shalt be compacted to a minimurn of 90% relative compaction (in accordance with

ASTM 1 1557) and approved prior to the placement of the next layer of soil. Compaction tests

shall be obiained at the discrotion of the Geotechnical Engineering frm but to a minimuim of

one test for avery 500 cubic yards placed and/or for every 2 feet of compacted il placed.
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The minimum relative compaction shall be obiained in accordance with accepied methods in
the construction mcft,afaffy. The final grade of the structural areas shall be in a dense and
smooth condition prior to placement of slabs-on-grade or pavement areas. No il soils shall be
nlaced, spread or compacted during unfavorable weather conditions. When the grading s
interrupted by haavy rains, cormpaction operations shall not be resurmed until approved by the

Geotechnioa! Enaglnearing firm.

Grading Cheervations

The controlling governmental agencies should be notified prior o commencement of any
arading operations,  This firm recommends that the grading opsrations be conducted under the
obsarvation of a Soills Engineering firm as deemed necessary. A 24-hour notice must be

providad to this firm prios to the time of cur nitial inspaction.

Obsarvation shall include the clearing and grubbing operations to assure that all unsuitable
materials have been properly removed; approve the exposed subgrade in areas to receive fil
and in areas where excavation has rasulted in the desired finished grade and dosjgnate areas
of averexcavaiion: and pedorm field compaction tests to determine relative compaction
achievad during il placemant. In addition, all foundation excavations shall be observed by the
Geotechnical Enginecring firm to confinm thal appropriate bearing materials are prasent at the

dosign grades and recomimend any modifications to construact footings.
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i APANSIVE

The following expansive soil guidelines are provided for your project.  The intent of thase
guidealines is to inform you, the client, of the Importance of proper design and mamntenance of

2

cool party, should

projects supporied on expansive solls. You, a8 the awner or cihier niore:

he warnad that you have a duty fo provide the informaiion cordained in ihe soil repori
including these guidelines to your design enginesrs, architects, landscapers and othey
dasion parties in order (o snable them lo provide & deslgn that {akes ferto considaration

axpansive soils,

In addition, you should provide ihe soil report with these guidelines (o aity properly manager,
lossne, property purchaser or other inferesied party that will have or assume the responsibility
of mainiaining the development in the future.

Expansive soils are fine-grained silts and clays which are subject to swelling and confracting.
The amount of this swelling and contraching s subject to the amount of fine-grained clay
matarials present in the solls and tha amount of moisture aither introducad of axtracted from
the soils. Expansive soils are divided into five categories ranging from "very low” 1o "very hi 913k
Expansion mdices are assignad to each classification and are inclucded in the laboratory testing
section of this report. I the expansion index of the soils on your site, as staled in this report, s
21 or higher, you Bave expansive soifs. The classifications of expansive solis are as follows:

Clagsifioation of Uxpansive Soil®

..... Cxpansion index. | Potential | Ag)ammn
0-20 Very Low
21-50 Low
51-80 Medium

911350 High

Above 130 L Very High

“From Table 18A-1-8 of Califoroia Building Code {1888)
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Whaen expansive soils are compacted during site grading operations, cara i3 taken to place the
materials at or slightly above optimum moisture levels and perform proper compaction
operations. Any subsequant excessive wetting and/or drying of expansive soils will cause the
soil materials to expand andior contract,  These actions are likely to cause distress of
foundations, structures, stabs-ongrade, sidewalks and pavemant over the fife of the structure.
It is iherefore imperative thet even after consiruction of improvements, he moisture
contenis are mainiainoed at refatively constant levels, allowing neither excessive weiting

o drvisig of solis,

Cvidenoe of excessive welling of expansive soils may be seen in concrete stabs, both interior
anc exterior. Slabs may 1Tt at construction joints producing a trip hazard or may crack from the
pressure of soit expansion. Wet clays in foundation areas may result in fifting of the structure
catsing difficulty in the opening and closing of doors and windows, as well as cracking in
axiarior and interior wall swifaces.  In extreme welling of soils to depth, settiement of the
structure may eventually result.  Excessive wetting of soils in landscape areas adjaoant ©

concrete of asphaltic pavement areas may also resull in expansion of soils beneath pavemaent

and resultant distress to the pavement sinface,

Fxcessive diving of expansive soils is inttially evidanced by cracking in the surface of the sois
due to contraction.  Seltlement of structures and on-grada slabs may also eventually resull

atong with problams i the operation of doors and windows.

Projects located in areas of expansive clay sofls will he subject (o more riovament and “hairline”

cracking of walls and slahbs than simiar projects situated on non-expansive sandy soils. There
are. however, measures that developers and property owners may take to reduce the amount
of movement over the life the developiment. The following guidelines are provided o assist you

in both design and maintenance of projects o0 expansive solls.
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Drainage away from structures and pavement is essential o prevent excessive

wetting of expansive solls. Grades should be designed to the latest building code
and maintained to allow flow of irigation and rain water to approved drainage
devices or 1o the street. Any “ponding” of water adjacent {o buildings, slabs and

i £

paverment alter raing is svidence of poor drainage; the installation of drainage

devicas or regrading of tho area may be redquired to assurg proper drainage.
Installation of rain guiters s also recommended to control the ntroduction of
moisture next 1o bulldings, Guiters should discharge into a drainage device or onto

oavement which draing to roadways.

Irrigation should be strictly controfled  around  building  foundations, slabs  and
pavement and may nead 0 be adjusted depending upon season. This control is
ensantial 1o maintain a relatively uniform moisture content in the expansive solls and
to pravent swelling and contracting.  Overwatering adjacent to improverments may
result in damage to those improvemaents.  NorCal Engineering makes no specific

recomimendations rogarding iandscape lrrigation schedules.

Planting schemes for landscaping around structures and  pavement should be
analyzed carefully.  Plants (including sod) requiring high armounts of water may
resull in excessive welling of solls. Treas and large shrubs may actually exiract

raoisture from the expansive soils, thus causing contraction of the fine-grained soils.

Thickened edges on exierior siabs will assist o keoping excessive moisture from
antaring directly beneath the concrete. A sbeinch thick or greater deapened edge
oh slabs may be considered.  Underlying Interior and exterdor slabs with 6 to 12
inchas or maore of nomexpansiva soils and providing presaturation of the underlying
clayey soils as recommandad in the soit report will improve the overall performance

of on-grade slabs.
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:

Increase the amount of steel reinforcing in concrate slabs, foundations and other
structuras to resist the forces of expansive solls. The precise amount of reinforcing

should bo determined by the appropriate design enginears and/or architects,

Fecommandations of the soil report should atways be followad in the development of
5

the project.  Any recornmendations regarding prasafuration of the uppar subpgrade

{

soils in siab areas should be performed in the field and verifiad by the Soll Engineer,
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Table |~ Masdimurn Bry Density

Table 1l - Fxpansion
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Appendix D - Soil Infiliration Data
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ASCE ASCE 7 Hazards Report

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address: Standard: ASCE/SEI 7-10  Elevation: 801.51 ft (NAVD 88)
No Ac}dress at This Risk Category: Il Latitude: 34.033577

Location Soil Class: D - Stiff Soil Longitude: -117.724587
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ASCE

AMERCAN SOCIETY OF CIVIL ENGINEERS
Seismic
Site Soil Class: D - Stiff Soil
Results:
Ss 8 2.181 Sbs 1.454
Sy 0.799 Soi 0.799
Fa 1 T 8
Fi : 1.5 PGA 0.774
Sus 2.181 PGA v : 0.774
Sm 1.198 Fpr_;,q 1
le 1.25
Seismic Design Category E
25 MCER Response Spectrum 15 Design Response Spectrum
-
20 8 b N
| L] 12 ]
L]
156 L 4 10§ %
ne §
1.0 j 06
n4
05
—— 0z
A i
o 0 .
0 1 @ 7 a 0 3 7

23 4
Sa(g) vs T(s)

Data Accessed:
Date Source:

hilps://www.asce7hazardtool.online/

* Salg) v T(3)

Mon Oct 07 2019

USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.
Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI| 7-10 Ch. 21 are available from USGS.
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ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided "as is" and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, direclors,
amployees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

htips://Mmww.asce?hazardlool.online/ Page 3 of 3 Mon Qct 07 2019




L

Y it g o b
Project Number 214321

Giotober 14, 2019

T
e




SOOI AND GEOTECIHNICAL CONSULCTANTS

Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 1

Depth: 5’

Tested By: J.SJr.

TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER | OUTER | OUTER | INNER | OUTER | INNER
{hr/min) | TIME TIME RING RING RING RING RING RING | RING RING | RING
{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF | INF
{cm) {cc) (em) (cc) RATE RATE | RATE
(em/hr) | (cm/hr) | (ft/hr)
7:01 99.0 39.8
7:16 15 15 100.4 1.4 42.3 2.5
7:16 100.4 42.3
7:31 15 30 101.5 1.1 44.0 1.7
7:31 101.5 44.0
7:46 15 45 102.7 1.2 46.0 2.0
7:46 102.7 46.0
8:01 15 60 104.0 1.3 47.8 1.8
8:01 98.3 38.0
8:16 15 75 99.3 1.0 39.8 1.8
8:16 99.3 39.8
8:31 15 90 100.2 0.9 41.0 1.2 3.6 4.8
8:31 100.2 41.0
8:46 15 105 101.3 1.1 42.1 1.1 4.4 4.4
8:46 101.3 42.1
9:01 15 120 102.3 1.0 43.3 1.2 4.0 4.8
9:01 102.3 43.3
9:16 15 135 103.4 1.1 44.5 1.2 4.4 4.8
9:16 98.3 38.0
9:31 15 150 99.4 1.1 39.1 1.1 4.4 4.4
9:31 99.4 391
9:46 15 165 100.4 1.0 40.2 1.1 4.0 4.4
9:46 100.4 40.2
10:01 15 180 101.3 0.9 41.4 1.2 3.6 4.8
Average= 4.1 / 4.6




SOI1ILS AND GEOTECIHNICAL CONSULCANTS

CEEH  BENGINEERING =7

Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 2
Depth: 9.5
Tested By: 1.Sr.
TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER | OUTER | OUTER | INNER | OUTER [ INNER
(he/min) | TIME TIME RING RING RING RING RING RING | RING RING | RING
{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF | INF
(cm) (cc) (cm) (cc) RATE RATE | RATE
(em/hr) | (cm/hr) | (ft/hr)
8:17 68.3 36.1
8:32 15 15 73.1 4.8 40.3 4.2
8:32 731 40.3
8:47 15 30 75.8 2.7 43.2 2.9
8:47 75.8 43.2
9:02 15 45 77.9 2.1 45.5 23
9:02 71.4 38.6
9:17 15 60 73.6 2.2 41.9 3.3
9:17 73.6 41.9
9:32 15 75 75.8 2.2 44.5 2.6
9:32 68.9 38.7
9:47 15 90 71.0 2.1 41.1 2.4 8.4 9.6
9:47 71.0 41.1
10:02 15 105 73.3 2.3 43.7 2.6 9.2 10.4
10:02 73.3 43.7
10:17 15 120 75.5 2.2 46.0 2.3 8.8 9.2
10:17 75.5 46.0
10:32 15 135 77.9 2.4 48.6 2.6 9.6 10.4
10:32 68.8 38.0
10:47 15 150 71.1 2.3 40.2 2.2 9.2 8.8
10:47 71.1 40.2
11:02 15 165 73.5 2.4 42.6 2.4 9.6 9.6
11:02 73.5 42.6
11:17 15 180 75.7 2.2 45.0 2.4 8.8 9.6
Average= 9.1 / 9.7
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Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 3

Depth: 11’

Tested By: J.SJr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER | OUTER | INNER | OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
{min) {(min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(em) (cc) {cm) (cc) RATE RATE | RATE
(em/hr) | (em/hr) | (ft/hr)
10:10 98.5 40.0
10:25 15 15 102.0 3.5 44,0 4.0
10:25 102.0 44.0
10:40 15 30 104.5 2.5 46.5 2.5
10:40 104.5 46.5
10:55 15 45 105.1 2.6 49.0 2.5
10:55 105.1 49.0
11:10 15 60 107.7 2.6 51.3 2.3
11:10 107.7 51.3
11:25 15 75 110.2 2,5 53.8 2.5
11:25 98.0 39.0
11:40 15 90 100.5 2.5 41.8 2.8
11:40 100.5 11.8
11:55 15 105 102.5 2.0 44.5 2.7 8.0 10.8
11:55 102.5 44.5
12:10 15 120 104.5 2.0 46.7 2.0 8.0 8.0
12:10 104.5 46.7
12:25 15 135 106.0 1.5 48.6 1.9 6.0 7.6
12:25 106.0 48.6
12:40 15 150 108.0 2.0 49.9 1.3 8.0 5.2
12:40 108.0 49.9
12:55 15 165 110.0 2.0 51.2 1.3 8.0 5.2
12:55 110.0 51.2
1:10 15 180 111.9 1.9 52.6 1.4 7.6 5.6
Average= 7.6 / 7.1
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Rainfall Data (NOAA Atlas14) & Factor of Safety
Worksheets



8/13/2018 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Location name: Chino, California, USA* ;:(Pw%hﬂ‘)'z
Latitude: 34.0345°, Longitude: -117.7252° i ;
Elevation: 803.9 ft** ¢ jé

* source: ESRI Maps i Sl

** source: USGS R

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dielz, Sarah Heim, Lillian Hiner, Kazungu Mailaria, Deborah Martin, Sandra
Pavlavic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS based point prempltatton frequency estimates with 90% confidence mtervals (in |nches)1 - .
. | Average recurrence interval (years) ]
Duration|———— | — - —— - — =
[ 1 [ 2 || 5 [ 10 J 25 | 5 IL 100 || 200 | 500 || 1000 |
Sl 0121 || o0.159 0.209 0.252 0.311 0.358 0.407 0.459 | 0.532 0.590 |
LI (0.101-0. 147) (0.133-0.192) (0.174-0.254) ||(0.207-0.308)(0.247-0.394) | (0.279- 0.464), (0.309-0.542) |(0.338-0.629) (0.375-0.761)||(0.402-0.876),
T 0174 0.228 0.300 || 0.361 0.446 0.513 0.583 0.658 | 0.762 0.846
= (0.145-0.211)||(0.190-0.276) (0.250-0.364){ (0.297-0.442) |(0.355-0.565) |(0.399-0.665) |(0.443-0.776) |(0.485-0.902) | (0.538-1.09) | (0.576-1.26)
e 0.211 0.275 0.363 0.436 0.539 0.620 0.705 0.796 0.922 1.02 |
MmN 6.176-0.255) |(0.230-0.334)||(0.302-0.441) |(0.360-0.534) (0.429-0.684)||(0.483-0.805) |(0.535-0.939) | (0.587-1.09) || (0.651-1.32) || (0.697-1.52) |
—_— 0.308 0.403 0.531 0.638 0.789 0.908 1.03 1.17 1.35 150 |
M6 257-0.373) (0.336-0.488) (0.442-0.645) [(0.526-0.782) | (0.628-1.00) || (0.707-1.18) || (0.784-1.37) || (0.858-1.60) || (0.952-1.93) || (1.02-2.22)
—_ 0.457 || 0.598 0.788 0.947 117 1.35 1.53 1.73 2.00 222 |
“min g.382-0. 553)» (0.499-0.725) (0.655-0.957) | (0.781-1.16) || 0.932-149) || (1.05-1.75) | (1.16-2.04) || (1.27-2.37) || (1.41-2.87) || (1.51-3.30) |
5k 0.687 0.895 147 |[ 140 1.71 1.95 2.20 246 || 281 a0 |
N 1(0.574-0.831) || (0.746-1.08) || (0.973-1.42) || (115-1.71) || (1.36247) || (1.52-2.53) || (1.67-2.92) || (1.81-3.37) || (1.99-4.03) || (2.11-4.59) |
- 0.871 113 1.47 1.75 213 || 243 2,73 3.05 3.48 3.82 |
-\ (0.727-1.05) || (0.943-1.37) (1.23-1.79) || (1.45-2.15) || (1.70-2.71) J (1.89-3.15) || (2.07-3.64) || (2.25-4.18) | (2.46-4.98) || (2.60-5.67) |
Bh 1.23 1.59 2.06 2.44 2.97 3.37 3.79 4.21 4.80 5.26
1 (1.02-1.48) (1.32-1.92) || (1.71-250) || (2.02-3.00) || (2.36-3.77) || (263-4.37) || (287-5.04) || (3.11:5.77) | (3.39-6.87) || (3.58-7.80)
55 162 || 240 2,74 3.26 3.98 453 5.10 5.69 6.51 745 |
sl (1.35-1.96) || (1.75:2.65) || (2.28-3.33) || (2.69-4.00) || (3.17-5.05) | (3.53-5.88) || (3.87-6.79) || (4.20-7.80) || (4.59-9.31) || (4.87-10.6) I
_— 214 2.80 3.69 4.42 5.44 6.24 7.07 794 || 915 10.1
S (1.89-2.46) || (2.47-3.23) || (3.25-4.26) || (3.87-5.16) || (4.61-6.56) (5.18-7.68) || (5.73-8.91) || (6.26-10.3) || (6.92-12.3) || (7.40-14.1)
s 2.63 3.50 4.68 5.68 708 || 820 938 | 106 || 124 138 |
day |l (2.32-3.03) || (3.09-4.04) || (4.13-5.42) || (4.97-6.63) || (6. 00-8.54) || (6.80-10.1) || (7.59-11.8) || (8.37-13.8) ] (9.36-16.7) || (10.1-19.2) |
i 2.86 3.86 5.22 6.37 8.01 | 9.32 10.7 122 14.3 16.0
"0 | (253:330) || (3.41-4.45) || (4.60-6.04) || (557-7.44) || (6.78-965) || (7.73-11.5) || (8.67-135) || (9.60-15.8) || (10.8-19.3) || (11.7-22.3)
e 310 || 421 5.72 7.00 8.82 10.3 11.8 13.5 15.8 17.7
day || (2.74-357) | (872-4.86) || (5.04-662) || (6.13-8.17) || (7.47-106) || (8.53-12.6) || (9.57-14.9) || (10.6-17.4) || (11.921.3) || (12.9-246)
7ed 3.53 4.83 6.58 || 8.06 10.1 18 || 135 153 || 17.9 200 |
43y || (313-4.07) || (4.26-5.57) || (5.80-7.62) || (7.05-9.40) || (8.57-12.2) || (9.77-14.5) 4.5) || (109-17.0) || (12.1-19.9) || (135-24.1) || (14.627.9) |
.y 3.84 5.27 7.21 8.82 11 || 129 14.8 167 || 195 217 |
ARy (340-4.43) || (4.66-6.00) || (6:35-8.34) || (7.72-103) || (9.30-134) || (107-15.8) | (11.9-1856) || (13.2:21.7) || (14.7-26.3) || (15.9303) |
» 4.61 6.39 8.80 10.8 13.7 15.9 18.3 208 | 243 27.1
20-day (4.08-5.31) || (5.65-7.37) || (7.76-10.2) || (9.47-12.6) || (11.6-16.5) || (13.2-19.6) || (14.8-23.0) || (16.4-26.9) || (18.4-32.7) || (19.8-37.8) |
- 547 || 7.0 10.5 13.0 16.5 19.3 222 253 29.7 33.3
-day | (4.84-6.31) 6.31) || (6.72:8.78) || (9.27-12.2) || (11.3-15.1) || (13.9-19.8) || (16.0-23.7) || (18.0-28.0) || (19.9-32.8) || (22.5-40.1) || (24.3-46.4)
a5.d 6.51 8.99 124 | 154 19.6 231 || 267 30.7 36.3 40.9
€Ay |l (5.76-7.50) | (7.95-10. 4) || (11.0-14.4) || (13.5-18.0) || (16.623.7) || (19.1-284) || (21.6337) || (24.2:39.7) | (27.4-48.9) || (29.9-57.0)
- 7.52 10.3 14.2 17.6 225 || 265 30.9 35.6 424 48.1
0- ay (6.66-8.67) | (9.10-11.9) || (12.5-16.4) || (15.4-20.5) || (19.0-27.1) || (22.0-3256) || (25.0-38.9) || (28.0-46.1) || (32.1-57.2) || (35.1-67.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). |

Numbers in parenthesis are PF estimates at lower and upper bounds of the 30% confidence interval. The probability that precipitation frequency estimates (for l
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not \
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information. o ‘

— Back to Top

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0345&lon=-117.7252&data=depth&units=english&series=pds
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer
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VII.4.1. Site Suitability Considerations

Suitability assessment related considerations include (Table VII.3):

o Soil assessment methods - the site assessment extent (e.g., number of borings, test pits,
etc.) and the measurement method used to estimate the short-term infiltration rate.

e Predominant soil texture/percent fines - soil texture and the percent of fines can
greatly influence the potential for clogging,.

e Site soil variability - site with spatially heterogeneous soils (vertically or horizontally)
as determined from site investigations are more difficult to estimate average properties
for resulting in a higher level of uncertainty associated with initial estimates.

e Depth to seasonal high groundwater/impervious layer - groundwater mounding may
become an issue during excessively wet conditions where shallow aquifers or shallow
clay lenses are present.

Table VIL3: Suitability Assessment Related Considerations for Infiltration Facility Safety

Factors

Consideration

High Concern

Medium Concern

Low Concern

Assessment methods

(see explanation below)

Use of soil survey
maps or simple
texture analysis to
estimate short-term
infiltration rates

Direct measurement
of 2 20 percent of
infiltration area with
localized infiltration
measurement
methods (e.g.,
infiltrometer)

—
Direct measurement of 2
50 percent of infiltration
area with localized
infiltration measurement
methods

or

Use of extensive test pit
infiltration measurement
methods

Texture Class

Silty and clayey
soils with significant
fines

Loamy soils

Granular to slightly loamy
soils

Site soil variability

Highly variable soils
indicated from site
assessment or
limited soil borings
collected during site
assessment

Soil borings/test pits
indicate moderately
homogeneous soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

Depth to groundwater/
impervious layer

<5 ft below facility
bottom

5-10 ft below facility
bottom

>10 below facility bottom

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM
D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral
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flow, and do not attempt to account for heterogeneity of soil. The amount of area each test
represents should be estimated depending on the observed heterogeneity of the soil.

Extensive infiltration testing refers to methods that include excavating a significant portion of
the proposed infiltration area, filling the excavation with water, and monitoring drawdown.
The excavation should be to the depth of the proposed infiltration surface and ideally be at least
50 to 100 square feet.

In all cases, testing should be conducted in the area of the proposed BMP” where, based on
review of available geotechnical data, soils appear least likely to support infiltration.

VII.4.2. Design Related Considerations

Design related considerations include (Table VIIL.4):

o Size of area tributary to facility - all things being equal, risk factors related to
infiltration facilities increase with an increase in the tributary area served. Therefore
facilities serving larger tributary areas should use more restrictive adjustment factors.

o Level of pretreatment/expected influent sediment loads - credit should be given for
good pretreatment by allowing less restrictive factors to account for the reduced
probability of clogging from high sediment loading. Also, facilities designed to capture
runoff from relatively clean surfaces such as rooftops are likely to see low sediment
loads and therefore should be allowed to apply less restrictive safety factors.

¢ Redundancy - facilities that consist of multiple subsystems operating in parallel such
that parts of the system remains functional when other parts fail and/or bypass should
be rewarded for the built-in redundancy with less restrictive correction and safety
factors. For example, if bypass flows would be at least partially treated in another BMP,
the risk of discharging untreated runoff in the event of clogging the primary facility is
reduced. A bioretention facility that overflows to a landscaped area is another example.

e Compaction during construction - proper construction oversight is needed during
construction to ensure that the bottoms of infiltration facility are not overly compacted.
Facilities that do not commit to proper construction practices and oversight should
have to use more restrictive correction and safety factors.
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Table VIL.4: Design Related Considerations for Infiltration Facility Safety Factors

Consideration

High Concern

Medium Concern

Low Concern

Tributary area size

Greater than 10 acres.

Greater than 2 acres but
less than 10 acres.

2 acres or less.

Level of
pretreatment/
expected influent
sediment loads

Pretreatment from gross
solids removal devices
only, such as
hydrodynamic
separators, racks and
screens AND tributary
area includes
landscaped areas, steep
slopes, high traffic areas,
or any other areas
expected to produce
high sediment, trash, or
debris loads.

Good pretreatment with
BMPs that mitigate coarse
sediments such as
vegetated swales AND
influent sediment loads
from the tributary area are
expected to be relatively
low (e.g., low traffic, mild
slopes, disconnected
impervious areas, etc.).

Excellent pretreatment
with BMPs that mitigate
fine sediments such as
bioretention or media
filtration OR
sedimentation or facility
only treats runoff from
relatively clean surfaces,
such as rooftops.

Redundancy of
treatment

No redundancy in BMP
treatment train.

Medium redundancy, other
BMPs available in
treatment train to maintain
at least 50% of function of
facility in event of failure.

High redundancy,
multiple components
capable of operating
independently and in
parallel, maintaining at
least 90% of facility
functionality in event of
failure.

construction

Compaction during

Construction of facility
on a compacted site or
elevated probability of
unintended/ indirect
compaction.

Medium probability of
unintended/ indirect
compaction.

Heavy equipment
actively prohibited from
infiltration areas during
construction and low
probability of
unintended/ indirect
compaction.

~ 3.6 acres

L > Gravity Separators (Aqua Shield or approved equal) will be provided as a pre-treatment control BMP prior

to allowing runoff to be conveyed to the primary treatment BMP. The Aqua Shield Units will help remove
large debris, trash, sediment and oil/grease from the runoff before outleting into the the on-site infiltration
systems. Aqua Shield Unit specification & calculations will be provided in Appendix B for the Final

Submission.

The soil in the proposed infiltration system footprints will be uncompacted in-place native material. <

%‘

Aqua Shield units will become a pretreatment device before entering to underground infiltration

system. Aqua Shield units are capable of capturing and retaining 100 percent of pollutants greater
than or equal to 2.4 millimeters (mm) regardless of the pollutant’s specific gravity. Aqua Shield units
are equipped with conventional oil baffles to capture and retain oil and grease. Laboratory evaluations
show that the gravity separators are capable of capturing up to 70% of the free oil and grease from
storm water. Gravity separators can also accommodate the addition of oil sorbents within their
separation chambers. The addition of the oil sorbents can ensure the permanent removal of 80% to
90% of the free oil and grease from the storm water runoff.
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VII.4.3. Determining Factor of Safety

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the
measured short term infiltration rate should be adjusted using a weighted average of several
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate
would be determined as follows:

1. For each consideration shown in Table VIL.3 and Table VII.4 above, determine whether
the consideration is a high, medium, or low concern.

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor

value of 2, and for low concerns assign a factor value of 1.

Multiply each of the factors by the corresponding weight to get a product.

Sum the products within each factor category to obtain a safety factor for each.

5. Multiply the two safety factors together to get the final combined safety factor. If the
combined safety factor is less than 2, then 2 shall be used as the safety factor.

6. Divide the measured short term infiltration rate by the combined safety factor to obtain
the adjusted design infiltration rate for use in sizing the infiltration facility.

Ll

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term
performance. This rate shall not be less than 2, but may be higher at the discretion of the design
engineer.
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned | Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) |p=wxv
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 3 0.75
" Suitability Site soil variability 0.25 1 0.25
Assessment . : -
Depth to groundwater / impervious |
0.25 1 025
layer
Suitability Assessment Safety Factar, Sp = ¥p 1.50
Tributary area size 0.25 2 0.50
Level of pretreatment/ expected
sediment loads 0.25 e 0.50
ke Design Redundancy 0.25 s 0.50
Compaction during construction 0.25 i 0.25
Design Safety Factor, Sg = Zp 1.75
Combined Safety Factor, Stor= Sax Sg 2.625
Measured Infiltration Rate, inch/hr, K
o ! 3 ar3.6
(corrected for test-specific bias)
_ o _ Ky = Spor
Design Infiltration Rate, in/hr, Kpgsion = 1.0o0r1.2
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
"3" is the infiltration safety factor that we applied to infiltration LID
BMP.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.
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Ring Infiltrometer.” American Society for Testing Materials, Conshohocken, PA. 10 Jun,
2003.
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WQMP MANAGEMENT

DA Area (SF) | Imperviousness (%) [Runoff Coefficient|P 2yr-1hr P6 Drawdown Design Capture BMP HDBMP ¥olume
Rate Volume (CF) Provided (CF)
DA1 94,524 0.79 0.59 0.598 0.89 1.963 8,096 Contech 96" CMP Detention System &,200
DA 2 61,766 0.87 0.69 0.598 0.89 1.963 6,177 Contech 96" CMP Detention System 6,203
!
**NOTE: ?

ON—SITE UNDERGROUND INFILTRATION/ DETENTION SYSTEM WILL
PROVIDE STORM WATER DETENTION CAPACITY WHILE REDUCING
THE OVERALL DISCHARGE OF STORM WATER DURING ALL STORM
EVENTS.

ENGINEER
HUITT-ZOLLARS
3990 CONCOURS, SUITE 330
ONTARIO, CA 91764

PHONE: (909) 941-7799
CONTACT: DAVID WHITE

OWNER/DEVELOPER
GOLDEN MANAGEMENT SERVICES
4900 SANTA ANITA AVENUE, SUITE 2C
EL MONTE, CA 91731

PHONE: (626) 258-3374
CONTACT: MR. RYAN LIU

SCALE 1" = 30' |

|

WQMP BMP NOTES

INSTALL CONTECH 96" CMP INFILTRATION SYSTEM, SEE DETAIL

SOURCE CONTROL BMPs INCLUDED ONSITE

HEREON.

INSTALL AN AQUASHIELD 'AQUA SWIRL MODEL AS-3s’ GRAVITY

SEPARATOR OR EQUIVALENT.* (CASQA MP-51 BMP)

INSTALL ROOFED TRASH ENCLOSURE.

INSTALL STORM DRAIN LABEL MESSAGES STATING "NO DUMPING —

DRAINS TO RIVER”. (S1)

OGO O

VACUUM SWEEP PARKING LOT/DRIVE AISLES MONTHLY. (N15)

*NOTE:

DETAIL WILL BE PROVIDED IN FINAL SUBMITTAL.

IDENTIFIER DESCRIPTION OF BMP RESPONSIBLE PARTY
N3 LANDSCAPE MAINTENANCE BMP’S OWNER
N7 PROVIDE SPILL PLAN OWNER
NT1 LITTER/DEBRIS CONTROL PROGRAM OWNER
N13 HOUSEKEEPING OF LOADING DOCKS OWNER
N14 CATCH BASIN INSPECTION PROGRAM OWNER
N15 VACUUM SWEEPING OF PARKING LOTS OWNER
St STORM DRAIN STENCILING OWNER
S3 REDUCED WASTE STORAGE POLLUTION OWNER
S4 EFFICIENT IRRIGATION SYSTEM OWNER
S5 LANDSCAPING MIN. 1—-2" BELOW PAVEMENT OWNER

*SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET

™
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7 5N i S N
Design Your Own Detention System C-ﬁ p ?)ETE NTK.)N-;Y‘S.TEMS Ceador.

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com
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Project Summary =
2/24j2021

Date: T

Project Name: PAMA CHINO SYSTEM A *

City / County: Chino/San Bernardino Coun , /—~Finlshed Grade

State: California 1 Pavement ~ Eevation

Designed By: David White s 3 i e i v
Company: Huitt-Zollars, Inc. Enter Information in 5 . R — et - .%é} 20
Telephone: 509-941-7799 Blue Cells _ I 7 Slo¥

Corrugated Metal Pipe Caiculator I
Storage Volume Required (cf):

16,000

]
v
|
|

Limiting Width (ft): oo s
Invert Depth Below Asphalt (ft): 10.00 Saad A
Solid or Perforated Pipe: Perforated Spacing Diamietsr % 5*,)3};,';;9 g |
Shape Or Diameter (in): ‘@6 | 50.27 ft* Pipe Area T e o Z450 g
Number Of Headers: 20
Spacing between Barrels (ft): A0
Stone Width Around Perimeter of System (ft): 2 ;
Depth A: Porous Stone Above Pipe (in): B | 1
Depth C: Parous Stone Below Pipe (in): 6 _ ol B !
Stone Porosity (0 to 40%): 40 i
System Sizing i '
Pipe Storage: 11,461 cf _ Systemlayert . . . 0
Porous Stone Storage: 4,038 cf i e e e e
Total Storage Provided: 16,398 cf 102.5% Of Required Storage |Barrel 12 4
Number of Barrels: 2 barrels Baprel 11 4
Length per Barrel: 95.0 ft Barrel 10 ¢
Length Per Header: 19.0 ft Barrel 9

Rectangular Footprint (W x L): 23, ft x 115, ft Barrel 8 e

CONTECH Materials o T
Total CMP Footage: 228 ft Barrel 6 e
Approximate Total Pieces: 10 pes Barrel 5 . e
Approximate Coupling Bands: 10 bands Barreld® 4. o
Approximate Truckloads: 5 trucks Barrel 3 R :

Construction Quantities*™ i _|Barrel2
Total Excavation: 980 cy Barrel 1 :
Porous Stone Backfill For Storage: 457 cy stone P ~ Barrel Footage (w/oheaders)
Backfill to Grade Excluding Stone: 98 cy fill L L

**Construction quantities are approximate and should be verified upon final design
|

S-RaF5

DYODS ™

BT PO - ST
L an — TSty

Access
Riser ™

LAITFEALE

2

\y
“‘.
KIS

y . Y Bewr s B
Design Your Own Detention System CMP DETENTION SYSTEMS Header.

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

A AITEALE
oS § NS
NSTRUCTION PRODUCTS INC.

Project Summary
Date: 2/24(202
Project Name: PAMA -
Clty! County: Chi Pavement —, : gzlf:;;‘?(;mde
State: California Y it
Designed _By. Qﬂ', el e I | i Backfill to Grade ! A K
Company: Huitt-Zollars, Inc. Enter Information in : Lo b s rprveeid | 2 i
Telephone: 909-941-7799 Blue Celis | Esggiraedoss] : wo o |
Corrugated Metal Pine Calculator = - e ! |
Storage Volume Required (cf): 12000
Limiting Width (ft): Boon. g
Invert Depth Below Asphalt (ft): 1200 : _ E‘, ;
Solid or Perforated Pipe: Perforated , Spac - Spacing &
Shape Or Diameter (in): 96 | 50.27 ft* Pipe Area 1 e s g
Number Of Headers: 20 1
Spacing between Barrels (ft): 360
Stone Width Around Perimeter of System (ft): B ;
Depth A: Porous Stone Above Pipe (in): 6 i ‘
Depth C: Porous Stone Below Pipe (in): B ol Bt s et be ey :
Stone Porosity (0 to 40%): LEe e : ; gl S L L L :
Pipe Storage: 8,646 cf o ¢ Systemlayout .
Porous Stone Storage: 3,745 cf L Ll a
Total Storage Provided: 12,391 cf 103.3% Of Required Storage |Barrel 12 o o
Number of Barrels: 2 barrels Barrel 11 o s
Length per Barrel: 67.0 ft Barrel 10 ¢ o
Length Per Header: 19,0 ft Barrel9 4
Rectangular Footprint (W x L): 23. ftx 87. 1t Barrel 8 é
CONTECH Materials L _|Barel? 5
Total CMP Footage: 172 ft Barrel6 4
Approximate Total Pieces: 8 pcs Barrel 5
Approximate Coupling Bands: 8 bands Barrel 4
Approximate Truckloads: 4 trucks Barrel 3
Construction Quantities** . . |Barrel 2
Total Excavation: 890 cy Barrel 1
Parous Stone Backfill For Storage: 347 cy stone ~ Barrel Footage (w/o headers)
Backfill to Grade Excluding Stone: 223 cy fil P a .

**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions
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