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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. 
 

 

.......... 
-icnati 

Engineering Resources of South em California 

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


March 8, 2021

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 

3990 Concours, Suite 330 

Ontario, CA 91764 

909-941-7799 

Project: R310158.01 

Submittal Date: 01-16-20 

Revision Date: 02-24-21 

Approval Date: _______ _ 

swilson
Stamp



) 

) 

<) 
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Project Owner's Certification 

This Watel' Quality Management Plan (WQMP) hils been prepat'ed fol' PAMA Man,1gement by Huitl­

Zollars, Inc .. The WQMP is intended Lo com ply with the requirements oflhe Counly of San Bernal'dino and 

the NPDES Al'cawidc Storm waler Prngralll requiring Lhe preparation of a WQMP. The undersigned, while it 

owns the subject property, is responsible for the implementation of t he prnvisions of this plan and will 
ensure that th is plan is amended as appropl'iate to reflect up-to-date conditions on the site consistent with 

San Bernardino County's Municipal Storm Water Management Prngralll and the intent of the NP DES 
Permit for San Bernardino County and the incorpol'ated cities of Sa n Bernardino County within the Santa 

Ana Region. Once the undel'signed transfers its interest in the prnperty, 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 apprnved WQMP shall be available on the subject site in perpetuity. 

"I certify under a penalty of law that the provisi ons (implementation, operation, maintenance, and funding) 

of the WQMP have been accepted and that the plan will be transferred to future successors." 

Project Data 

Permit/ Application 
TBD Grading Permit Number(s): TBD 

Number(s): 

Tract/Parcel Map 
TPM • 20174 Building Permit Number(s): TBD 

Number(s): 

CUP, sur, ~nd/or APN (Specify Lot Numbers if Portions of Tract): APN: 1013-521-04 

Owner's Signature 

Owner Name: Ryan Liu 

Title Vice President/ Controller 

Company Golden Management Services, Inc. 

Address 34900 Santa Anita Avenue, Suite 2C, El Monte, CA 9173 1 

Email ryan@pamamgt.con1-

' 
Telephone II 626~?'1- / 

,,,,~ ~ --- - Date l Signature .. ~ 
• -

Owner's Certification 
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Preparer's Certification 

Project Data 
Permit/Application 

PL20-0005 Grading Permit Number(s): TBD 
Number(s): 

Tract/Parcel Map 
TPM - 20174 Building Permit Number(s): TBD 

Number(s): 

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. RS-2010-0036." 

Engineer: David White PE Stamp Below 

Title Vice President 

Company Huitt-Zollars, Inc 

Address 3990 Concours, Suite 330. Ontario, CA 91764 

Emai l dwhite@Huitt-Zollars.com 

Telephone# 909-941-7799 

Signature o~J LJM 
Date 2-Z'l-21 
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Water Quality Management Plan (WQMP) 

Section 2 Project Description 
Project Information 2.1 

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 
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 categmy, pollutants of 
concern, watershed description, and long term maintenance responsibilities for the project, and any applicable 
water quality credits. This information will 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. 

Form 2.1-1 Description of Proposed Project 

1 
Development Category (Select all that apply): 

D Significant re-development ~New development involving D Automotive repair 0Restaurants (with SIC 

involving the addition or the creation of 10,000 ft 2 or shops with standard code 5812) where the land 

replacement of 5,000 ft2 or more of impervious surface industrial classification {SIC) area of development is 

more of impervious surface on collectively over entire site codes 5013, 5014, 5541, 5,000 ft2 or more 

an already developed site 7532- 7534, 7536-7539 

D Hillside developments of D Developments of 2,500 ft2 ~ Parking lots of 5,000 ft2 D Retail gasoline outlets 

5,000 ft2 or more which are of impervious surface or more or more exposed to storm that are either 5,000 ft2 or 

located on areas with known adjacent to {within 200 ft) or water more, or have a projected 

erosive soil conditions or discharging directly into average daily traffic of 100 

where the natural slope is environmentally sensitive areas or more vehicles per day 

25 percent or more or waterbodies listed on the 

CWA Section 303(d) list of 

impaired waters. 

□ Non-Priority/ Non-Category Project May require saurce cantrol LID BMPs and ather LIP requirements. Please consult with local 

jurisdiction on specific requirements. 

2 
Project Area (ft2): 1156,290 1

3 
Number of Dwelling Units: I N/A 1 4 SIC Code: 11541, 4214, & 4225 

5 
Is Project going to be phased? Yes D No (2] I/yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID 

BMPs to address runoff at time of camp/etian. 

6 
Does Project include roads? Yes D No [gl If yes, ensure that applicable requirements for transportation projects are addressed (see 

Appendix A of TGD for WQMP) 
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Water Quality Management Plan (WQMP) 

Section 1 Discretionary Permit(s} 

Form 1-1 Project Information 

Project Name Philadelphia at East End Industrial 

Project Owner Contact Name: Ryan Liu 

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

Address: El Monte, CA 91731 Address: 
ryan@goldenmgtinc.com 626-258-3374 

Permit/Application Number(s): PL20-0005 
Tract/Parcel Map 

20174 
Number(s): 

Additional Information/ 
N/A 

Comments: 

The project is a new development of three (3) industrial warehouse facilities located at the 

northwest corner of Philadelphia Street and East End Avenue in the City of Chino, County of 

Description of Project: 
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. 

Provide summary of Conceptual 

WQMP conditions (if previously 
N/A 

submitted and approved). Attach 

complete copy. 
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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 ifa 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. 

Form 2.2-1 Property Ownership/Management 

Describe property ownership/management responsible for long-term maintenance of WQMP 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 
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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). 

Form 2.3-1 Pollutants of Concern 

Please check: 

Pollutant E=Expected, N=Not Additional Information and Comments 
Expected 

Pathogens are typically caused by the transport of animal or human 
Pathogens (Bacterial/ Virus) E IZl NO fecal wastes from the watershed, and are common in parking lot 

runoff. 

Nutrients - Phosphorous E IZl NO 
Primary sources of nutrients in urban runoff are fertilizers and eroded 
soils. 

Nutrients - Nitrogen Ei:2] NO 
Primary sources of nutrients in urban runoff are fertilizers and eroded 
soils. 

Noxious Aquatic Plants ED N IZl Not expected. 

Sediment E 1:2] NO 
Sediments are solid materials that are eroded from the land surface, 
roofs, and parking lot surfaces. 

The primary source of metal pollution in stormwater is typically 

Metals E IZl NO commercially available metals and metal products, as well as emissions 
from brake pad and tire tread wear associated with vehicles. 
Primary sources of oil and grease are petroleum hydrocarbon products, 

Oil and Grease E 1:2] NO 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 E 1:2] NO materials) and biodegradable organic matter (such as leaves, grass 
cuttings, and food waste) are general waste from human or animals 

Pesticides/ Herbicides E 1:2] NO 
Pesticides and herbicides can be washed off urban landscapes during 
storm events. 

Organic Compounds E 1:2] NO 
Sources of organic compounds may include waste handling areas and 
vehicle parking or landscape maintenance areas. 

Other: ED NO 

Other: ED NO 

Other: ED NO 

Other: ED NO 

Other: ED NO 
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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. 

Form 2.4-1 Water Quality Credits 

1 
Project Types that Qualify for Water Quality Credits: Select all that apply 

D Redevelopment projects that Higher density 0 Mixed use development, □Brownfield 

reduce the overall impervious development projects (combination of residential, redevelopment 

footprint of the project site. □vertical density [20%} commercial, industrial, office, (redevelop real property 

[Credit=% impervious reduced] D1 units/ acre [5%] institutional, or other land uses complicated by presence 

which incorporate design principles or potential of hazardous 

that demonstrate environmental contaminants) [25%] 

benefits not realized through single 

use projects) [20%} 

D Redevelopment projects in D Transit-oriented D In-fill projects (conversion of D Live-Work 

established historic district, developments (mixed use empty lots & other underused developments (variety of 

historic preservation area, or residential or commercial spaces < 5 acres, substantially developments designed 

similar significant core city center area designed to maximize surrounded by urban land uses, into to support residential and 

areas [10%] access to public more beneficially used spaces, such vocational needs) [20%} 

transportation) {20%] as residential or commercial areas) 

[10%1 

2 
Total Credit% o (Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality Not Applicable 

Credit Eligibility (if applicable) 

2-4 



Water Quality Management Plan (WQMP) 

Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection ofBMP through an analysis of the physical 
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 
flow 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 I outlet. 

Form 3-1 Site Location and Hydrologic Features 

Site coordinates take GPS Thomas Bros Map page 
measurement at approximate Latitude 34° 2' 4.4" N Longitude 117° 43' 31.5" W 

641 
center of site 

1 
San Bernardino County climatic region: IZ] Valley O Mountain 

2 
Does the site have more than one drainage area {DA): YesO Noi2] I/ no, proceed to Form 3-2. If yes, then use this form to show a 

conceptual schematic describing DMAs and hydrofogic feature connecting DMAs to the site outfet(s). An example is provided below that can be 

modified for proposed project or a drawing clearly showing OMA and flow routing may be attached 

q~ ill 
• 

I DMAA I I DMAB I 

Conveyance All water is retained within the DA. 

Runoff from area DA1 will be directed to one of two proposed hydrodynamic separators and 

DA1 flows to Outlet 1 
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. 
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Water Quality Management Plan (WQMP) 

) 

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1 

For Drainage Area l 's sub-watershed OMA, 
DMAA 

provide the following characteristics 
DMAB DMAC DMAD 

1 OMA drainage area (ft2) 106,828 65,480 N/A N/A 

2 
Existing site impervious area (ft2) 

0 20,450 N/A N/A 

3 Antecedent moisture condition For desert 
AMC I AMCI N/A N/A oreos, use 

htte:Lfwww.sbcount'l_.govLdewLfJoodcontrolLedf/2 

0100412 map_.p_df 

4 
Hydrologic soil group Refer to Watershed 

B 
Mapping Tool -

B N/A N/A 

htte:L/..eermitrock.sbcount'l_.gavLwoeL 

s Longest flowpath length (ft) 462 196 N/A N/A 

) 
6 0.010 0.014 N/A N/A 

Longest flowpath slope (ft/ft) 

7 Current land cover type(s) Select from Fig C-3 

Barren/ 
Barren N/A N/A 

of Hydrology Manual 
Residential 

8 
Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover Fair Poor N/A N/A 
good >75%; Fair 50-75%; Poor <50% Attach photos 

of site to support rating 

) 
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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 l's sub-watershed DMA, 

DMAE DMAF DMAG DMAH 
provide the following characteristics 

1 
DMA drainage area (ft2) N/A N/A N/A N/A 

2 
Existing site impervious area (ft2) N/A N/A N/A N/A 

3 
Antecedent moisture condition For desert 

areas, use N/A N/A N/A N/A 
htte_:Lfwww.sbcount~.g_ovLdewL(JaadcontrolfJ!.df/2 

0100412 mae_.e_d{ 

4 
Hydrologic soil group Refer to Watershed 

Mapping Tool - N/A N/A N/A N/A 
htte:L/eermitrack.sbcount~.g_ovLwaeL 

5 
Longest flowpath length (ft) N/A N/A N/A N/A 

) 6 
Longest flowpath slope (ft/ft) N/A N/A N/A N/A 

7 
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 N/A N/A N/A N/A 
good >75%; Foir 50-75%; Poor <50% Attach photos 

of site to support rating 

) 
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Form 3-3 Watershed Description for Drainage Area 

Receiving waters 

Refer to Watershed Mapping Tool -

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

See 'Drainage Facilities" link ot this website 

Applicable TMDLs 

Refer to Local Implementation Plan 

303{d) listed impairments 

Refer to Local Implementation Plan and Watershed 

Mopping Tool -

http://permitrack.sbcounty.gov/wap/ and State 

Water Resources Control Board website -

http://www.waterboards.ca. qov/santoana/water iss 

ues/proqrams/tmdl/index.shtml 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool -

http://yermitrack.sbcounty.gov/wop/ 

Unlined Downstream Water Bodies 

Refer to Watershed Mapping Tool ­

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

Hydrologic Conditions of Concern 

Watershed-based BMP included in a RWQCB 

approved WAP 

San Antonio Creek, Chino Creek Reach 2, lA and 18, Santa Ana River Reach 3, 

Per: 2016 303(d) list: 

Chino Creek Reach lA & 18: Indicator Bacteria. 

Chino Creek Reach 2: Indicator Bacteria. 

Santa Ana River Reach 3: Indicator Bacteria 

Copper, Lead, Nutrients, COD, Indicator Bacteria & pH 

No 

Chino Creek, Santa Ana River 

~ Yes Complete Hydrologic Conditions of Concern {HCOC) Assessment. Include Forms 

4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal 

0 No 

D Yes Attach verification of regional BMP evaluation criteria in WAP 

• More Effective than On-site LID 

• Remaining Capacity for Project DCV 

• Upstream of any Water of the US 

• Operational at Project Completion 

• Long-Term Maintenance Plan 
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Water Quality Management Plan (WQMP) 

Section 4 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. 
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Water Quality Management Plan (WQMP) 

Form 4.1-1 Non-Structural Source Control BMPs 

Check One Describe BMP Implementation OR, 
Identifier Name 

Not Included if not applicable, state reason 
Applicable 

Property owners shall review and become familiar with the site specific WQMP. 

Educational materials for day to day operations can be found in Attachment C. 

Education of Property Owners, Tenants 
Additional materials can be obtained from a local water pollution prevention agency. 

Nl 
and Occupants on Stormwater BMPs 

[g] D Education of property owners begin with the review/preparation of the site specific 

WQMP and continues through the review of additional educational material as it applies 
to their project. 

Activity restriction shall be stated in the owners lease terms prior to occupancy; 

• Fueling areas, air/water supply areas, maintenance bays, vehicle washing 

areas, outdoor material storage areas, outdoor work areas, outdoor 

processing areas, wash water from food preparation areas within the project 

[g] D 
site will not be allowed on the project site. 

N2 Activity Restrictions • Outside storage of hazardous materials will not be allowed on the project site. 

• A!I pesticide applications shall be performed by a licensed contractor certified 

by the California Department of Pesticide Regulation. 

• All dumpster lids shall be kept dosed at all times . 

• Blowing, Sweeping or hosing of debris (leaf, litter, grass clippings, trash or 

debris) into the streets, underground storm drain facilities or other storm 

water conveyance areas shall be strictly prohibited 

A landscape architect will provide design plans for the on~site landscaping and irrigation 

[g] D system. The design shall incorporate the use of native and drought tolerant trees and 
N3 Landscape Management BMPs shrubs throughout the project site, along with 1-2" recessed finish grading of all 

landscaping to reduce rainfall/irrigation runoff. 

[g] D Property owners shall maintain the designated on-site BMP areas, see Section 5 for se!f 
N4 BMP Maintenance inspection and maintenance form 

If materials regulated by Title 22 CCR (California Code of Regulations) are stored on site 

NS 
Title 22 CCR Compliance D [g] by future building occupants, these materials shall be stored and disposed of in 
(How development wi!I comply) compliance with all Title 22 regulations. 
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Water Quality Management Plan (WQMP) 

Form 4.1-1 Non-Structural Source Control BMPs 

N6 Local Water Quality Ordinances 18:1 □ Local Water Quality Ordinances will be addressed by implementation of this WQMP 

Industrial Warehouse buildings and truck dock areas have potential for spills and 

therefore each tenant shall be required to prepare a spill contingency plan and it shall 

be implemented in accordance with section 6.95 of the California Health and Safety 

N7 Spill Contingency Plan 18:1 □ Code. The spill contingency plan shall identify responsible persons in the event of a spill, 

an action item list identifying how the spill should be contained, cleaned up and who 

should be contacted in the event of a spill. Documentation of any spil! event and 

cleanup process shall be kept on site, in perpetuity. 

N8 Underground Storage Tank Compliance □ 18:1 No underground storage tanks are proposed for this site. 

No hazardous materials are currently planned to be stored on this site at this time but in 
Hazardous Materials Disclosure □ 18:1 the future, if tenants store these materials inside buildings all required disclosure shall 

N9 
Compliance be provided in compliance with federal, state, and local CUPA requirements. 
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Water Quality Management Plan (WQMP) 

Form 4.1-1 Non-Structural Source Control BMPs 

Check One Describe BMP Implementation OR, 
Identifier Name 

Included Not if not applicable, state reason 
Applicable 

[8J □ 
Underground fire protection service and fire sprinklers will be provided per the uniform 

NlO Uniform Fire Code Implementation fire code and the requirements of the County of San Bernardino Fire Department. 

Trash enclosures will be designed with solid roofs and will have adjacent areas drain 

away from the trash enclosure areas. The trash storage areas shall be inspected and 

maintained on a weekly basis. Collection of trash from the trash storage areas shall 

Nll Utter/Debris Control Program 
[8J □ occur on a regular basis to ensure that the trash receptacles are not overflowing. 

Documentation of such inspection/maintenance and trash collection shall be kept by the 

owner in perpetuity. See the WQMP site map in Attachment A for anticipated location 

of trash storage areas. 

The following shall be provided to the tenant by the owner; an Employee 

Training/Education program shall be provided annually to help educate employees 

about storm water quality management and practices that help prevent storm water 

N12 Employee Training 
[8J □ pollution. Documentation of such training/education program implementation shall be 

kept by the owner for a minimum of ten years. Sample education materials have been 

provided in Section 6.4, Attachment C. Additional educational materials can be 

obtained from the County of San Bernardino storm water program. 

The project site will have truck docks. The truck docks shall be inspected on a 

weekly/daily basis to help ensure that any trash and debris are collected prior to being 

washed into the underground storm drain system. All storm water runoff from the 

N13 Housekeeping of Loading Docks 
[8J □ loading dock areas will be discharged into the gravity separators and underground 

infiltration pipes and/or underground infiltration chambers, prior to conveyance to the 

public storm drain system. Documentation of such inspection/maintenance shall be 

kept by the owner in perpetuity. 

The on-site catch basins shall be inspected on a quarterly basis. Inspection of the on-site 

N14 Catch Basin Inspection Program 
[8J □ catch basins shall consist of visual inspection for evidence of illegals discharges or for 

any sediment, trash or debris collected in the bottom of each catch basin. Any 

sediment, trash or debris found shall be removed from the catch basins and disposed of 
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in a legal manner. Documentation of such inspection/maintenance sha!I be kept by the 

owner in perpetuity. 

The on-site parking lots, drive aisles, and loading dock areas shall be vacuum swept on a 

NlS 
Vacuum Sweeping of Private Streets and [8J □ monthly basis. Documentation of such sweeping shall be kept by the owner in 

Parking Lots perpetuity. Frequency of sweeping shall be adjusted as needed to maintain a clean site. 

N16 
Other Non-structural Measures for Public □ [8J N/A 
Agency Projects 

All requirements of the statewide General Construction Permit "SWRCB Orders No. 

N17 
Comply with all other applicable NPDES [8J □ 2009-009-DWQ as amended by Order 2010-D014-DWQ" shall be adhered to during the 

permits construction phase of this project. 
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Form 4.1-2 Structural Source Control BMPs 
Check One 

Describe BMP Implementation OR, 
Identifier Name Not If not applicable, state reason Included 

Applicable 

The on-site storm drain catch basins shall be stenciled with the phrase "No 

Dumping -Drains to River" or other approved language. The signage shall be 

S1 
Provide storm drain system stencilling and slgnage [g] □ inspected on an annual basis. Missing or faded signage shall be replaced. 
(CASQA New Development BMP Handbook SD-13) Documentation of such inspection/maintenance shall be kept by the owner in 

perpetuity. 

Design and construct outdoor material storage 
□ [g] No outdoor material storage areas are proposed for this site 

S2 areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD-34) 

Trash storage areas will be designed to have adjacent areas drain away from the 

trash storage areas. The trash storage areas shall be inspected and maintained on 

Design and construct trash and waste storage 
a monthly basis. Collection of trash from the trash storage areas shall occur on a 

S3 areas to reduce pollution introduction (CASQA 
[g] □ regular basis to ensure that the trash receptacles are not overflowing. 

New Development BMP Handbook SD-32) Documentation of such inspection/maintenance and trash collection shall be kept 

by the owner in perpetuity. See the WQMP site map in Attachment A for 

anticipated location of trash storage areas. 

The landscape architect will follow CASQA SD-12 for design and provide design 

Use efficient irrigation systems & landscape plans for the on-site irrigation system. The irrigation system shall be inspected on 

design, water conservation, smart controllers, and [g] □ 
a monthly basis to ensure proper operation. Any broken sprinkler heads shall be 

S4 source control (Statewide Model Landscape repaired immediately to ensure that the system continues to operate efficiently, 
Ordinance; CASQA New Development BMP Documentation of such inspection/maintenance shall be kept by the owner in 
Handbook SD-12) perpetuity. 

The landscape architect will provide design plans for the on-site landscaping and 
Finish grade of landscaped areas at a minimum of 

[g] □ 
irrigation system. The design shall incorporate.that finish grade of !andsapced 

S5 1-2 inches below top of curb, sidewalk, or areas at a minimum of 1-2 inches below top of curb, sidewalk, or pavement 
pavement throughout the project site. 

Protect slopes and channels and provide energy 
□ [g] No designed slope and channel are planned for this site. 

S6 dissipation (CASQA New Development BMP 

Handbook SD-10) 
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Covered dock areas (CASQA New Development □ 0 
Docks are not covered but are equiped with 'Dock High' roll-up doors which al!ow 

S7 
BMP Handbook SD-31) 

for inside building transfer of materials. 

Covered maintenance bays with spill containment 
□ 0 No maintenance bays are planned for this site. 

S8 plans (CASQA New Development BMP Handbook 

SD-31) 

S9 
Vehicle wash areas with spill containment plans □ 0 No vehicle wash areas are planned for this site. 
(CASQA New Development BMP Handbook SD-33) 

S10 
Covered outdoor processing areas (CASQA New □ 0 No outdoor processing areas are planned for this site. 
Development BMP Handbook SD-36) 

Form 4.1-2 Structural Source Control BMPs 

Check One 

Identifier Name 
Describe BMP Implementation OR, 

Not If not applicable, state reason 
Included 

Applicable 

Equipment wash areas with spill containment 
□ 0 No equipment wash areas are planned for this site. 

S11 plans (CASQA New Development BMP Handbook 

SD-33) 

S12 
Fueling areas (CASQA New Development BMP □ 0 No fueling areas are planned for this site. 
Handbook SD-30) 

S13 
Hillside landscaping (CASQA New Development □ 0 No hillside landscaping areas are planned for this site. 
BMP Handbook SD-10) 

S14 Wash water control for food preparation areas □ 0 No food preparation areas are planned for this site. 

S15 
Community car wash racks (CASQA New □ 0 No community car wash racks are planned for this site. 
Development BMP Handbook SD-33) 
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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 narrative 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 arc 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 D 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 [2l No D 
Explanation: The entire site drains to the underground infiltration system thereby maximizing the natural infiltration capacity. 

Preserve existing drainage patterns and time of concentration: Yes O No [2] 
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. lnfiltr. system will lengthen the time of concentration thus mimicking the existing conditions. 

Disconnect impervious areas: Yes O No [81 
Explanation: The site layout does not allow for roof drains to discharge to pervious areas. 

Protect existing vegetation and sensitive areas: Yes D No [2] 

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 [2] No D 
Explanation: AH landscape areas will be vegetated. Building and pavement areas will not be re-vegetated. 

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes [2] No D 
Explanation: The soils in the proposed infiltration system area will be uncompacted in-place native material. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [2] No D 
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 [2] No D 
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. 
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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 I 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 P6 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 mi2), 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 

(DA 1-DMAA) 

1 
Project area DA 1 (ft2): 

2 
Imperviousness after applying preventative 

3 
Runoff Coefficient (Re): 0.59 

94,524 site design practices (Imp%): 0.79 R, = 0.858{lmp%t3-0.7B{lmp%r1+0.774(/mp%}+0.04 

4 
Determine 1-hour rainfall depth for a 2-year return period P2vr-1hr (in): 0.598 htte:L/hdsc.nws.noaa.g_ov/._hdscLeldsLsaLsca elds.html 

5 
Compute PG, Mean 6-hr Precipitation (inches): 0.89 

P• = 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 drowdown 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): 8,096 

DCV = 1/12 • [Item 1 • 1tem 3 *Item 5 • C,}, where C, is a function of drowdown rote (24-hr = 1.582; 48-hr = 1.963} 

Compute separate DCV for each outlet from the project site per schematic drown in Form 3-1 Item 2 
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Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 1- OMA B) 

1 
Project area DA 1 (ft2): 

2 
Imperviousness after applying preventative 3 

Runoff Coefficient (Re): 0.69 

61,766 site design practices (Imp%): 0.87 R, = 0.858{lmp%r1-0. 78{lmp%r'+0. 774(/mp%)+0.04 

4 
Determine 1-hour rainfall depth for a 2-year return period P2vr·lhr (in): 0.598 htt,:d/hdsc.nws.noaa.g_ovLhdsc/.eldsLsaLsca p_[ds.html 

5 
Compute P6, Mean 6-hr Precipitation (inches): 0.89 

P. = 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 [gj 
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 •1tem 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 

) 

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

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes [8:] No □ 

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

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) 

1 10,909 2 10.5 3 2.73 
Pre-developed 

Form 4.2-3 Item 12 Form 4.2·4 Item 13 Form 4.2-5 Item 10 

Post-developed 
4 14,351 5 6.5 6 6.61 
Form 4.2-3 Item 13 Form 4.2-4 Item 14 Form 4.2·5 Item 14 

•••••••••••••••••••••••••• •••••••••••••••• .......................................... .. ... ......................................... ............................................ 
7 3,442 8 4 9 3.88 

Difference 
Item 4 - Item 1 Item 2 - Item 5 Item 6 - Item 3 

12 142.1% 
Difference lO 31.6 % 11 38.1 % Item 9 I Item 3 

(as% of pre-developed) Item 7 I Item 1 Item 8 I Item 2 

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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Hydro modification 

A. I Hydrologic Conditions of Concern (HCOC) Analysis 

HCOC Exemption: 

I. 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 rnnoff 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 hydro logic 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 (h1tp: //sbcou11ty.permilrack .co111/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.per111i1rack.com/wap) for reference. 



) Summaty of HCOC Exempted Area 

HCOC Exemption reasoning 

1 2 3 4 5 

Area 

A X X 

B X 

C X 

E X 

F X 

G X X 

H0l X X 

H02 X X 

H02A X X 

H02B X 

H03 X 

H04 X X 

HOS X 

H06 X 

) 
H07 X 

H08 X X 

H09 X 

HlO X X 

Hll X X 

H12 X 

J X 

u X 

w X 

I X 

II X 

Ill X 
IV X X 
V X* 

VI X 
VII X 

VIII X 

IX X 

X X 

XIII X 

' ) *Detention/Conservation Basin 
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Water Quality Management Plan (WQMP) 

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

Determination for: DMAA DMAB DMAC DMAD DMAE DMAF DMAG DMAH 

Pre-developed DA 

A GRASS- A GRASS-

la Land Cover type FAIR POOR N/A N/A N/A N/A N/A N/A 

COVER COVER 

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

3a OMA 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 

1 ond 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 

WQMP 

Weighted Curve Number 

Determination for: DMAA DMAB DMAC DMAD DMAE DMAF DMAG DMAH 

Post-developed DA 

lb 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 

I 3b OMA 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 

WQMP 

5 Pre-Developed area-weighted CN: 73.S 
7 Pre-developed soil storage capacity, S (in): 3.61 9 Initial abstraction, la (in): 0.721 

S = (1000 I Item 5) - 10 I. = 0.2 • Item 7 

6 Post-Developed area-weighted CN: 80 
8 Post-developed soil storage capacity, S (in): 2.50 10 Initial abstraction, I, (in): 0.500 

S = {1000 / Item 6} - 10 I.= 0.2 • Item B 

11 Precipitation for 2 yr, 24 hr storm (in): 2.80 
Go to: htte:flhdsc.nws.noaa.g_av/..hdsc/g_[dsLsaLsca elds.html/ 

12 Pre-developed Volume (ft3): 10,909 
V,,, =(1 I 12) • (Item sum of Item 3} • {{Item 11 - Item 9}"2 I ((Item 11 - Item 9 + Item 7) 

13 Post-developed Volume (ft3): 14,351 
v,,, =(1 I 12) • (Item sum of Item 3) • {{Item 11 - ltem 10}"2 I ((Item 11 - Item 10 + Item BJ 

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 2,724 
VHcoc = (Item 13 • 0.95) - Item 12 
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

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 DA1 Post-developed DA1 

Variables Use additional forms if there are more than 4 OMA Use additional forms if there are more than 4 DMA 

DMAA DMAB DMAC DMAD DMAA DMAB DMAC DMAD 

1 
length of flowpath {ft) Use Form 3-2 

462 196 N/A N/A 205 258 N/A N/A 

Item 5 for pre-developed condition 

2 
Change in elevation (ft) 

4.69 2.70 N/A N/A 1.89 4.31 N/A N/A 

3 
Slope (ft/ft), So= Item 2 / Item 1 

0.010 0.014 N/A N/A 0.010 0.017 N/A N/A 

Grass Grass N/A N/A COMM COMM N/A N/A 
4 

Land cover 
Fair Poor 
Cover Cover 

5 
Initial OMA Time of Concentration 

21 10.S N/A N/A 6.5 6.5 N/A N/A 

(min) Appendix C-1 of the TGD for WQMP 

6 
length of conveyance from DMA 

0 0 N/A N/A 0 0 N/A N/A 

outlet to project site outlet (ft) 
May be zero if OMA outlet is at project 
site outlet 

7 
Cross-sectional area of channel (ft2) 

0 0 N/A N/A 0 0 N/A N/A 

8 
Wetted perimeter of channel (ft) 

0 0 N/A N/A 0 0 N/A N/A 

9 
Manning's roughness of channel (n) 

0 0 N/A N/A 0 0 N/A N/A 

lO Channel flow velocity (ft/sec) 0 0 N/A N/A 0 0 N/A N/A 

V1p, = (1.49 I Item 9) * (Item 7/ltem 8)'0-67 

* (Item 3}'0-5 

11 
Travel time to outlet (min) 

0 0 N/A N/A 0 0 N/A N/A 

Tr= Item 6 / (Item 10 * 60) 

12 
Total time of concentration (min) 

21 10.5 N/A N/A 6.5 6.5 N/A N/A 

T, = Item 5 + Item 11 

13 
Pre-developed time of concentration (min): 10.5 Minimum of Item 12 pre-developed OMA 

14 
Post-developed time of concentration (min): 6.5 Minimum of Item 12 post-developed OMA 

15 
Additional time of concentration needed to meet HCOC requirement (min): 3.5 Tc.Hcoc = (Item 13 * 0.95) - Item 14 
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1) 

Compute peak runoff for pre- and post-developed conditions 

Pre-developed DA to Project Post-developed DA to Project 

Outlet {Use additional forms if Outlet (Use additional forms if 
Variables more than 3 OMA} more than 3 OMA) 

DMAA DMAB DMAC DMAA DMAB DMAC 

1 
Rainfall Intensity for storm duration equal to time of concentration 1.12 1.70 N/A 2.27 2.27 N/A 

lpe~~ = 1011{lOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60) 

2 
Drainage Area of each OMA (Acres) 2.45 1.50 N/A 2.17 1.42 N/A 

For OMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, OMA A will include drainage from OMA C} 

3 
Ratio of pervious area to total area 1.0 0.69 N/A 0.20 0.20 N/A 

For OMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, OMAA will include drainage from OMA C) 

4 
Pervlous area infiltration rate (in/hr) 0.74 0.66 N/A 1.1 1.1 N/A 

Use pervious oreo CN ond antecedent moisture condition with Appendix C-3 of the TGD 

forWQMP 

5 
Maximum loss rate (in/hr) 

Fm=ltem3 *Jtem4 0.74 0.46 N/A 0.22 0.22 N/A 

Use area-weighted Fm from OMA with outlet at project site outlet, include upstream 

OMA (Using example schematic in Form 3-1, OMA A will include drainage from OMA C) 

6 
Peak Flow from OMA (cfs) 0.84 1.67 N/A 4.00 2.61 N/A 

Qp =Item 2 * 0.9 * (Item 1 - Item 5) 

7 
Time of concentration adjustment factor for other OMA to DMAA 1 N/A n/a 1 N/A N/A 

site discharge point DMAB n/a 1 N/A n/a 1 N/A 
Form 4.2-4 Item 12 DMA I Other OMA upstream of site discharge 

point (If ratio is greater than 1.0, then use maximum value of 1,0) DMAC N/A n/a N/A N/A n/a n/a 

8 
Pre-developed Qp at Tc for OMA A: 1.28 Qp 

9 
Pre-developed Qp at Tc for OMA B: 2.73 a, 10 

Pre-developed Op at Tc for OMA C: N/A 
= Item 6m.MA + {Item 6m,MB * {Item 1oMM - Item = Item 6m,MB + {Item 6oMM * (Item 10MM1 - Item Qp = Item 6m,Mc + [Item 6m,1AA * {Item hMAc - Item 

5oMAB)/{ltem 1or.lAB - Item 5m,Mn)* Item 7m.•AA11) + 5m.,M)/{ltem 1m,1M - Item 5m,1MJ* Item 7mMBfil + 5vMM)/(/tem 1mAM - Item 5m,MA)* Item 7vMAcfil + 

{Item 6m,1Ac * (Item 1mMA - Item 501,1,,_c)/(ltem 1oMAc - [Item 6v1Mc * {Item 1vMAB - Item Sm,1Ac)/(ltem 1m,Mc - [Item 6m,1,1e * (Item 1m,1Ac - Item 5m,Ma)/(ltem lm,w 

Item 5mMc)* Item lm.1M11] Item 5vMAc) * Item lvMAB/1] - Item 5mMB)* Item lm,w11] 

lO Peak runoff from pre-developed condition confluence analysis (cfs): 2. 73 Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11 
Post-developed Op at Tc for OMA A: 6.61 

12 
Post-developed Op at Tc for OMA B: 6.61 

13 
Post-developed 0, at T, for OMA C: N/A 

Same as Item 8 far past-developed values Same as Item 9 for post-developed values Same as Item 10 for post-developed values 

14 
Peak runoff from post-developed condition confluence analysis (cfs): 6.61 Maximum of Item 11, 12, and 13 (including additional forms as 

needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs): 3.88 0..,,-1Koc = (Item 14 * D,95) - Item 10 
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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 necessa1y. 

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 4.3-1, if the answer is "Yes," provide all study findings that includes relevant calculations, maps, data 
sources, etc. used to make the determination ofinfeasibility. 

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. 

lfno site constraints exist that would limit the type ofBMP 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 ofBMP can mitigate the entire DCV, implement the single BMP type, or combination ofBMP 
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. lfbiotreatment 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 (TGD for WQMP Section 5,4,4.2). 
Under no circumstances shall any portion of the DCV be released from the site without effective 
ntitigation and/or treatment. 
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Water Quality Management Plan (WQMP) 

Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

Feasibility Criterion - Complete evaluation for each DA on the Project Site 

1 Would infiltration BMP pose significant risk for groundwater related concerns? YesD No 12] 
Refer to Section 5.3.2.1 of the TGD for WQMP 

If Yes, Provide basis: (attach) 

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes D No 12] 
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert): 

• The location is less than SO feet away from slopes steeper than 15 percent 

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

• A study 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} 

3 Would infiltration of runoff on a Project site violate downstream water rights? Yes D No 12] 

If Yes, Provide basis: (attach) 

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate 

presence of soil characteristics, which support categorization as D soils? Yes D No 12] 

If Yes, Provide basis: (attach) 

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0,3 in/hr (accounting for 

soil amendments)? Yes D No 12] 

If Yes, Provide basis: (attach) 

6 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 D No 12] 
See Section 3.5 of the TGD far WQMP ond WAP 

If Yes, Provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is "Yes": Yes D No 12] 
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. ff no, then proceed to Item 8 

below. 

8 Any answer from Item 4 through Item 6 is "Yes": Yes D No 12] 
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 proceed to Item 9, below. 

9 All answers to Item 1 through Item 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, Hydrologic Source Control BMP. 
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4.3.1 Site Design Hydrologic Source Control BMP 

Section XI.E. 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 othe1· 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. 

Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1) 

1 
Implementation of Impervious Area Dispersion BMP (i.e. 

DA OMA 
routing runoff from impervious to pervious areas), excluding DA OMA DA OMA BMP Type 
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms 
BMP: Yes D No 12] If yes, complete Items 2-5; ff no, for more BMPs) 
proceed to Item 6 

2 
Total impervious area draining to pervious area (ft2) 

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 

5 
Sum of retention volume achieved from impervious area dispersion (ft3): V,etcnt,on =Sum of Item 4 for al/ BMPs 

•••••••••••••• ■■ ■■ ■ ■ ••••••••••••••••••••••••••••••• ■ •• ■ ••••••••••••••• • ■ •• ■ ••• ■ •• ■ •••• ■• ■• ■ ••••••••••••• ' 

6 
Implementation of localized On~lot Infiltration BMPs (e.g. DA OMA 

on-lot rain gardens): Yes D No 12] If yes, complete Items 7-
DA OMA DA OMA BMP Type 

13 for aggregate of off on-lot infiltration BMP in each DA; ff no, BMP Type BMP Type (Use additional forms 

proceed to Item 14 for more BMPs) 

7 
Ponding surface area (ft2) 

8 
Ponding depth (ft) 

9 
Surface area of amended soil/gravel (ft2) 

lO Average depth of amended soil/gravel (ft) 

11 
Average porosity of amended soil/gravel 

12 
Retention volume achieved from on-lot infiltration {ft3) 

V,etentkln = (Item 7 *Item B) + {Item 9 * Item 10 * Item 11} 

13 
Runoff volume retention from on-lot infiltration (ft3): 0 V,etcnt>0n =Sum of Item 12/orall BMPs 
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Water Quality Management Plan (WQMP) 

Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1) 

14 
Implementation of evapotranspiration BMP {green, 

DA DMA 
DA OMA DA DMA BMP Type 

brown, or blue roofs): Yes D No IZJ BMPType BMPType {Use additional forms 
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs) 

15 
Rooftop area planned for ET BMP (ft2) 

16 
Average wet season ET demand (in/day) 

Use local values, typical~ 0.1 

17 
Daily ET demand (ft3/day) 

Item 15 * (Item 16/ 12} 

18 
Drawdown time (hrs) 

Copy Item 6 in Form 4.2-1 

19 
Retention Volume (ft3) 

V,mnti<ln = Item 17 * (Item 18 / 24) 

20 
Runoff volume retention from evapotranspiration BMPs (ft3): V,etent,on =:Sum of Item 19 for all BMPs 

...................................................... ,, ....................... ........................... ........................ ,,, ........................ 
DA OMA 

21
1mplementation of Street Trees: Yes D No ~ DA DMA DA DMA BMP Type 

If yes, complete Items 22-25. If no, proceed to Item 26 BMP Type BMP Type (Use additionafforms 

for more BMPs} 

22 
Number of Street Trees 

23 
Average canopy cover over impervious area (ft2) 

24 
Runoff volume retention from street trees (ft3) 

Vrerenrion = Item 22 * Item 23 * {0.05/12) assume runoff retention of 

0.05 inches 

25 
Runoff volume retention from street tree BMPs {ft3): Vrrrfntion = Sum of Item 24 for all BMPs 

........... , ................................................................... ........................... ........................ ........................... 
DA OMA 

26
1mplementation of residential rain barrel/cisterns: YesO DA DMA DA OMA BMP Type 

No~ 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) 

V,.1,nrion = Item 27 * 3 

29 
Runoff volume retention from residential rain barrels/Cisterns (ft3); 0 V,etent,o,, "'Sum of Item 28 for all BMPs 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
30 

Total Retention Volume from Site Design Hydrologic Source Control BMPs: 0 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 ofrunoff 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 D 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 more 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 5.5.1 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 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1) 
1 

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

BMP Type Use columns to the right to compute runoff volume retention DA 1 -DMAA DA 1- DMAB 
DA- DMA-

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for BMPType BMP Type 
BMP Type -

WQMP} - Use additional forms for more BMPs Infiltration System Infiltration System 

2 
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 3.0 3.6 N/A 

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

3 
Infiltration safety factor See TGD Section 5.4.2 and Appendix D 3 3 N/A 

4 
Design percolation rate (in/hr) Pd,.ign = Item 2 I Item 3 1.0 1.2 N/A 

5 
Ponded water drawdown time (hr) Copy Item 6 in Form 4I1 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 (ft) dRMP = Minimum of (1/12*ftem 4*/tem 5) or Item 6 4.0 4.0 N/A 

8 
Infiltrating surface area, SAsMP (ft2) the lesser of the area needed for 

23' X 115' 23' X 87' 
N/A 

infiftrotion of full DCV or minimum space requirements from Table 5.7 of See Attachment B See Attachment B 
the TGD for WQMP 

9 
Amended soil depth, dmedia (ft) Only included in certain BMP types, 0 0 N/A 

see Table 5-4 in the TGD for WQMP for reference to BMP design details 

lO Amended soil porosity 0 0 N/A 

11 
Gravel depth, dmedia (ft) Only included in certain BMP types, see 0 0 N/A 

Table 5-4 of the TGD for WQMP for BMP design details 

12 I . Grave porosity 0 0 N/A 

13 
Duration of storm as basin is filling (hrs) Typical~ 3hrs 0 0 N/A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. . . . . . . . . . . . . . . . . . '" ................. 

14 
Above Ground Retention Volume (ft3) V,mni;,,n = Item 8 * [lteml+ 0 0 N/A 

{Item 9 * Item 10) + (Item 11 • Item 12) + (Item 13 * {Item 4 I 12))1 

15 
Underground Retention Volume (ft3) Volume determined using 8,200 6,203 N/A 

manufacturer's specifications and colculations 

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

17 
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 hydrologlc source control and LID retention/infiltration BMPs? Yes [;8J No □ 

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item B, Infiltrating Surface Area, such that 

the portion of the site area used/or retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Tobie 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 full 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 5.5-4 of the TGD for WQMP). 

Form 4.3-4 Harvest and Use BMPs (DA 1) {N/ A) 
1 

Remaining LID DCV not met by site design HSC or infiltration BMP (ft3): 0 

V~nmei = Form 4.2-1 Item 7 - Form 4.3-2 Item 30- Form 4.3-3 Item 16 

DA OMA 
BMP Type(s) Compute runoff volume retention from proposed DA OMA DA OMA BMPType 
harvest and use BMP (Select BMPs from Table 5·4 of the TGD for 

BMP Type BMPType (Use additional forms 
WQMP) - Use additional forms for more BMPs 

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) 

Use local values, typical~ 0.1 in/day 

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

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

8
Retention Volume (ft3) 

V,e1e11tio11 = Minimum of (Item 3) or (Item 6 * (Item 7 I 24}} 

9 
Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan ........................................................................................................... 

lO Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes D No D 
If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of al/ UD BMP and optimize their implementation 

such that the maximum portion of the DCV is retained on-site {using a single BMP type or combination of BMP types). If the full DCV cannot 

be mitigated after this optimization process, proceed to Section 4.3.4. 
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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 4o3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains); 

• Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands); 

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

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) (N/ A) 
1 

Remaining LID DCV not met by site design HSC, List pollutants 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 

Item 30- Form 4.3-3 Item 16- Form 4.3-4 Item 9 

Volume-based biotreatment Flow-based biotreatment 
2 

Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume 

{Select biotreatment BMP(s) D Bioretention with underdrain 
necessary to ensure all pollutants of D Planter box with underdrain D Vegetated swale 
concern are addressed through Unit D Constructed wetlands Dvegetated filter strip 
Operations and Processes, described 

Owet extended detention D Proprietary biotreatment 
in Table 5-5 of the TGD for WQMP) 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): Form 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 - Item 3 % Item 4 I Item 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 (Item 5), for the project's precipitation zone (Form 3-1 Item 1) ................................................................................................................ 
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 copture, 

then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 

minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreotment BMP. 
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Form 4.3-6 Volume Based Biotreatment (DA 1) -

Bioretention and Planter Boxes with Underdrains (N/ A) 
DA OMA 

Biotreatment BMP Type DA OMA DA OMA BMP Type 
(Bioretention w/underdrain, planter box w/underdrain, other 

BMP Type BMP Type (Use additional forms 
comparable BMP) 

for more BMPs) 

1 
Pollutants addressed with BMP list all 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"' s.o 

3 
Amended soil infiltration safety factor Typical"' 2.0 

4 
Amended soil design percolation rate (in/hr) Pd~sign = Item 2 I 

ltem3 

5 
Ponded water drawdown time (hr) Copy Item 6/rom Form 4.2-1 

6 
Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP 

for reference to BMP design details 

7 
Ponding Depth {ft) dB1.1P = Minimum of {1/12 * Item 4 * Item 5) or 

Item 6 

8 
Amended soil surface area (ft2) 

9 
Amended soil depth (ft) see Table 5·6 of the TGD for WQMP for 

reference to BMP design details 

10 d d ·1 • Amen e soi porosity, n 

11 
Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference 

to BMP design details 

12 I . Grave porosity, n 

13 
Duration of storm as basin is filling (hrs) Typical~ 3hrs 

14 
Biotreated Volume (ft3) Vb;or,eared = Item 8 * [(Item 7/2) + {Item 9 

* Item 10} +{Item 11 * Item 12} + (Item 13 * (Item 4 I 12))} 

15 
Total biotreated volume from bioretention and/or planter box with underdrains BMP: 

Sum of Item 14 for all volume-based BMPs included in this form 

4-23 



Water Quality Management Plan (WQMP) 

Form 4.3-7 Volume Based Biotreatment (DA 1) -

Constructed Wetlands and Extended Detention (N/ A) 
DA DMA 

Biotreatment BMP Type DA DMA BMP Type 
Constructed wetlands, extended wet detention, extended dry detention, 

BMP Type (Use additional forms 
or other comparable proprietary BMP. If BMP includes multiple modules 

(e.g. forebay and main basin), provide separate estimates for storage 
for more BMPs) 

and pollutants treated in each module. Forebay Basin Forebay Basin 

1 Pollutants addressed with BMP forebay and basin 

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

forWQMP 

2 
Bottom width (ft) 

3 
Bottom length (ft) 

4 
Bottom area (ft2) Abcttom = Item 2 * Item 3 

5 
Side slope (ft/ft) 

6 
Depth of storage (ft) 

7 Water surface area (ft2) 

Amto~e =(Item 2 + (2 * Item 5 * Item 6)) * {Item 3 + (2 * Item 5 * Item 6)) 

8 
Storage volume (ft3) For BMP with a forebay, ensure fraction of 

total storage is within ranges specified in BMP specific fact sheets, see 

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

V =Item 6 I 3 * [Item 4 + Item 7 + (Item 4 * Item 7}"0.5} 

9 
Drawdown Time (hrs) Copy Item 6from Form 2.1 

10 
Outflow rate {cfs) 0BMP = {Item 810,ebar + Item 81,a,,n) I (Item 9 * 3600) 

11 
Duration of design storm event (hrs) 

12 
Biotreated Volume {ft3) 

Vt,;01,eatW = {Item 810,ebay + Item Bt>o,;,,) +( Item 10 * Item 11 * 3600) 

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention : 

{Sum of Item 12 for all BMP included in plan) 
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Form 4.3-8 Flow Based Biotreatment (DA 1) (N/ A) 
DA DMA 

Biotreatment BMP Type 
DA DMA DA DMA BMP Type 

Vegetated swafe, vegetated filter strip, or other comparable proprietary 
BMPType BMPType (Use additional forms 

BMP 
for more BMPs) 

1 
Pollutants addressed with BMP 

List all poflutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in TGD Table 5-5 

2 
Flow 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 WQMP for reference to BMP 

design details 

4 
Manning's roughness coefficient 

5 
Bottom width {ft) 

bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2A1•67 * Item 3'0.5) 

6 
Side Slope (ft/ft) 

BMP specific, see Tobie 5-6 of the TGD for WQMP for reference to BMP 

design details 

7 
Cross sectional area (ft2) 

A= (Item 5 • Item 2) + (Item 6 • Item r 1J 

8 
Water quality flow velocity (ft/sec) 

V = Farm 4.3-5 ftem 6 I Item 7 

9 
Hydraulic residence time (min) 

Palfutant specific, see Table 5-6 of the TGD for WQMP for reference to 

BMP design details 

10 
Length of flow based BMP {ft) 

l==ltemB •1tem9 •50 

11 
Water surface area at water quality flow depth (ft2) 

SAtop = (Item 5 + (2 • Item 2 • Item 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 LID BMP to achieve full LID DCV, and provides methods 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. 

Form 4.3-9 Conformance Summary and Alternative 

Compliance Volume Estimate (DA 1) 

l Total LID DCV for the Project DA-1 (ft3): 14,403 Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP {ft3): 0 Copy Item 30 in Form 4.3-2 

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

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

5 
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): 0 Copy Item 6 in Form 4.3-5 

,,, ........................................................................................................................................................ 
7 

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

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes~ NoO 
Jf yes, sum of Items 2, 3, and 4 is greater than Item 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 LID DCV: Yes~ No 0 
If yes, a) sum af Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized . On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV: Yes D No ~ 
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 
If the LID 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: □ 
Checked yes far Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance, Va11 = (Item 1 - Item 2 - Item 3 - Item 4 - Item 5) * (100- Form 2.4-1 Item 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, showing effectiveness comparisons for the project site and 

regional watershed 
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Water Quality Management Plan (WQMP) 

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 ofwaterbodies with a potential 1-ICOC. 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 selection and evaluation ofhydromodification control BMP. 

Form 4.3-10 Hydromodification Control BMPs (DA 1) 

1 
Volume reduction needed for HCOC 

2 
On-site retention with site design hydrologic source control, infiltration, and 

performance criteria (ft3): 2,724 
harvest and use LID BMP (ft3): 14,403 Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate 

(Form 4.2-2 Item 4 * 0.95) ~ Form 4.2-2 Item 1 
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 

3 
Remaining volume for HCOC 

4 
Volume capture provided by incorporating additional on-site or off-site retention BMPs 

(ft3): 0 Existing downstream BMP moy be used to demonstrate additional volume capture (if so, 

volume capture (ft3): 0 Item 1 - Item 2 attach to this WQMP a hydrofogic analysis showing how the additional volume would be retained 

during a 2-yr storm event for the regional watershed) 

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

hydromodification O Attach in-stream control BMP selection and evaluation to this WQMP 

6 
Is Form 4.2-2 Item 11 less than or equal to 5%: Yes D No [SJ 

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

• Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or 

off-site retention BMP (gJ 
BMP upstream of a waterbody segment with a potential HCOC may be used ta demonstrate increased time of concentration through 

hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP far a 2-year storm event is equal or greater 

than the addition time of concentration requirement in Form 4.2-4 Item 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 D 
• 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 less than or equal to 5%: Yes D Nots! 

If yes, HCOC performance criteria is achieved. If no, select one or more 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 [gl 

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 would be reduced 

during a 2-yr storm event) 

• 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 0 

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: 

• 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; 

• Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge ofrunoff 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). 
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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 
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a 
Maintenance Agreement (consult the jurisdiction's LIP). !fa Maintenance Agreement is required, it must also 
be attached to the WQMP. 

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance Minimum Frequency 

Activities Required of Activities 

• Inspect/Maintain VG-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 

UG lnfil. 
trash, sediments and debris in a legal to a major 

System 
Owner manner. forecasted storm 

event and 48 
• Inspect system for standing water. If system hours 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 • Vacuum sweep parking lot, drive aisles and Monthly/ As 

Sweeping 
Owner 

spaces, and truck courts. needed. 

• Inspect health of plantings and erosion of 
landscape areas. 

Landscaped 
Owner & • Properly apply any herbicides, pesticides . 

Areas 
Maintenance Quarterly 

Contractor • Trim trees and bushes when needed. 

• Properly collect and dispose of all mowings, 
cuttings, and landscape maintenance waste. 
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Water Quality Management Plan (WQMP) 

Storm drain 
Inspect Catch basin signage for faded or lost • Annually system Owner 
signs / repair or replace as needed. 

signage 

Trash 
Storage 

• Inspect trash enclosure areas including 
Areas and 

Owner containers, lids, screens and clean trash Weekly 
Litter 

storage enclosures. 
Control 
(SD-32) 

• Inspect inigation system general operation 
and controller settings to optimize water 

conservation. 

Efficient 
Owner Repair damaged sprinkler heads/lines and Monthly • Irrigation 

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 
Contrnls Owner • Inspect/ repair roof drains Quarterly 
(SD-n) 

• 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 Needed 
capacity of the unit or vector breeding 
becomes an issue. 
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Section 6 WQMP Attachments 

6.1. Site Plan and Drainage Plan 
Include 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, etc.) 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 
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6.1 Attachment A 
WQMP Site Plan 
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Attachment B 
BMP Details, Support Cale's 

& Manufacture's Details 



DYODS™ 
Design Your Own Detention System 

~~l~ .. 1..-r~IJ' 
~ ~l!IYii:"!!! i -~!'"! 
CMP DETENTION SYSTEMS 

~ ~1~u..-r~u• 
~•~ii::'"9 i ii.V!'"! 

For design assistance, drawings, 

CONSTRUCTION PRODUCTS INC. 

and pricing send completed worksheet to: 
dyods@contech-cpi.com 

>roject Summary 
Date: 2/24/2021 1 

Project Name: PAMA CHINO SYSTEM A 
City/ County: Chino/San Bernardino Count' 
State: California 1 

Designed By: David White I 
Company: Huitt-Zollars, Inc. I 
Telephone: 909-941-7799 

:orrugated Metal Pil)e Calculator 
Storage Volume Required (cf): 
Limiting Width (ft): 
Invert Depth Below Asphalt (ft): 
Solid or Perforated Pipe: 
Shape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft): 
Stone Width Around Perimeter of System (ft): 
Depth A: Porous Stone Above Pipe (in): 
Depth C: Porous Stone Below Pipe (in): 
Stone Porosity (0 to 40%): 

,vstem Sizin 

16,000 
30.00 
10.00 
Perforated 
96 
2 
3.00 
2 
6 
6 
40 

Pipe Storage: 11,461 cf 
Porous Stone Storage: 4,938 cf 

Enter Information in 
Blue Cells 

50.27 ft2 Pipe Area 

Total Storage Provided: 16,398 cf 102.5% Of Required Storage Barrel 12 
Number of Barrels: 2 barrels Barrel 11 
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 

:ONTECH Materials Barrel 7 
Total CMP Footage: 228 ft Barrel 6 
Approximate Total Pieces: 10 pcs Barrel 5 
Approximate Coupling Bands: 1 0 bands Barrel 4 
Approximate Truckloads: 5 trucks Barrel 3 

:onstruction Quantities""" Barrel 2 
Total Excavation: 980 cy Barrel 1 

Porous Stone Backfill For Storage: 457 cy stone 
Backfill to Grade Excluding Stone: 98 cy fill 
--construction quantities are approximate and should be verified upon final design 

Pavement --,_ 
, Finished Grade 

E:levation 

Beckfi/1 to Grade 

~t~ •• ·<:: :~~5~. -:-:~ ::-:_-,;-.~-} --~-.~--: -t~~-~:~-:~~: ::·:~ :; 

I 
u[ , ,.,, -~ ·-·•· 

I 
I 

·I 

Diameter 

System Layout 

Barrel Footage (wlo headers) 

.... 
~~ 
o•' 
(.) E. 

,C 

! 
Q) 

-~ 
0 
-2! 
i:u 



DYODS™ 
Design Your Own Detention System 

A ~ 1~ UTrAu· 
~ .. ~;:"!!I i =-~!""! 
CONSTRUCTION PRODUCTS INC. 

>roject Summary 
Date: 2/24/2021 

A ~'~.._1 ... rAu~ 
~~~;:"!Ii;;.~!""! 
CMP DETENTION SYSTEMS 

For design assistance, drawings, 
and pricing send completed worksheet to: 

dyods@contech-cpi.com 

Project Name: PAMA - CHINO SYSTEM B 
City/ County: Chino/San Bernardino Count 
State: California 
Designed By: David White 
Company: Huitt-Zollars. Inc. 
Telephone: 909-941-7799 

;orrugated Metal Pipe Ca~ulator 
Storage Volume Required (cf): 
Limiting Width (ft): 
Invert Depth Below Asphalt (ft): 
Solid or Perforated Pipe: 
Shape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft): 

12,000 
30.00 
12.00 
Perforated 
96 
2 
3.00 

Stone Width Around Perimeter of System (ft): 2 
Depth A: Porous Stone Above Pipe (in): 6 
Depth C: Porous Stone Below Pipe (in): 6 
Stone Porosity (0 to 40%): 40 

>}'.Stem Sizing 
Pipe Storage: 8,646 cf 
Porous Stone Storage: 3,745 cf 
Total Storage Provided: 12,391 cf 
Number of Barrels: 2 barrels 
Length per Barrel: 67.0 ft 
Length Per Header: 19.0 ft 
Rectangular Footprint (W x L): 23. ft X 87. ft 

;QNTECH Materials 
Total CMP Footage: 172 ft 
Approximate Total Pieces: 8 pcs 
Approximate Coupling Bands: 8 bands 
Approximate Truckloads: 4 trucks 

;onstruction Quantities"" 
Total Excavation: 890 cy 

Porous Stone Backfill For Storage: 347 cy stone 
Backfill to Grade Excluding Stone: 223 cy fill 

Enter Information in 
Blue Cells 

50.27 ft2 Pipe Area 

103.3% Of Required Storage 

""Const,-_uction quantities are approximate and should be verified upon final design 

Barrel 12 
Barrel 11 
Barrel 10 
Barrel 9 
Barrel 8 
Barrel 7 
Barrel 6 
Barrel 5 
Barrel 4 
Barrel 3 
Barrel 2 

Barrel 1 

Pavement 
1 Finished Grade 

Elevation 

' I I :._±.....:..-

Diameter 

I 
()~ ... ,. 

I 

System Layout 

Barrel Footage (w/o headers) 

,s 

i 
0) 

-c! 
0 
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i:u 



C(1~NTECH" 
ENGINEERED SOLUTIONS 

Corrugated Metal Pipe 
Design Guide 



Table of Contents 

Drainage Pipe Selection 
Introduction .......... , .......................... , ........ , ............................... , .................................... 3 

Environment and Abrasion Guidelines ............................................................................ 4 

Usage Guide for Drainage Products ................................................................................ 4 

Product Dimensions and Hydraulics ................................................................................ 5 

Reference Specifications ................................................................................ · ................. 6 

Corrugated Steel Pipe 
Height of Cover Tables ................................................................................................... 7 
Handling Weights ........................................................................................................ 10 

Corrugated Aluminum Pipe 
Height of Cover Tables ................................................................................................. 1 I 
Handling Weights ........................................................................................................ 12 

ULTRA-FLO 
Height of Cover Tables ................................................................................................. 13 
Handling Weight .......................................................................................................... 14 

Installation for CMP .............................................................................................. 15 

Miscellaneous 
SmoothCor .................................................................................................................. 16 

QUICK STAB Joint ........................................................................................................ 17 
End Sections ................................................................................................................ 18 

C()NTECH' 
ENGINEERED SOLUTIONS 

2 



Durability Design Guide for Drainage Products 

Proper design of culverts and storm sewers requires structural, 

hydraulic and durability considerations. While most designers 

are comfortable with structural and hydraulic design, the 

mechanics of evaluating abrasion, corrosion and waler 

chemistry to perform a durability design are not commonly 

found in most civil engineering handbooks. 

The durability and service life of a drainage pipe installation 

is directly related to the environmental conditions encountered 

at the site and the type of malerials and coatings from which 

the culvert is fabricated. Two principle causes of early failure 

in drainage pipe materials are corrosion and abrasion, 

Service life can be affected by the corrosive action of the 

backfill in contact with the outside of a drainage pipe or more 

commonly by the corrosive and abrasive action of the flow 

in the invert of the drainage pipe. The design life analysis 

should include a check for both the water side and soil side 

environments to determine which is more critical- or which 

governs service life. 

The potential for metal loss in the invert of a drainage pipe 

due to abrasive flows is often 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 appropriate material and gage. 

This manual is intended to guide specifiers through the 

mechanics of selecting appropriate drainage products to 

meet service life requirements. The information contained 

in the following pages is a composite of several notional 

guidelines. 

Using the Design Guide 
The choice of material, gage and product type con be extremely 

important to service life. The following 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 based on hydraulic and clearance 

requirements. Use Tables 4 and 5 as reference for size 

limits and hydraulic properties of all drainage products. 

2. Use Height of Cover tables for the chosen pipe or structure 

to 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 drainage structures along the same 

water course offer the most reliable estimate of long-

term performance for specific environment conditions. 

In many cases, there will be more than one material that 

is appropriate for the project environmental conditions. 

Generally speaking, the metal material types increase 

in price as you move from top down on Table 1. Please 

contact your local CONTECH Sales Representative for 

pricing. 

4. Use Table 2 to determine which abrasion level most 

accurately describes the typical storm event (2 year storm). 

The expected stream velocity and associated abrasion 

conditions should be based on a typical flow and not a 10 

or SO-year design flood. 

5. Use Table 3 to determine whether the structural gage for 

the selected material is sufficient for the design service life. 

If the structural gage is greater than or equal to the gage 

required for a particular abrasion condition and service 

life, use !he structural gage. Conversely, if the structural 

gage is less than the gage required for a particular 

abrasion condition and service life, use the gage required 

by Table 3. 

Note: 
Both Conlech round pipe and pipe-arch ore ovoilable wilh eilher helical or an­
nular corrugations. Conlech HEl-COR'~ pipe (helical corrugations) is furnished 

with continuous lock seams and annular re-rolled ends. Contech riveted pipe 
is furnished with annular corrugations only. The height of cover tobles in this 
guide ore helical corrugations only. Consult your Contech representolive for 

Heigh/ of Cover tables an riveted pipe. 
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J>. Table l -Recommended Environments Table 2 - FHWA Abrasion Guidelines 

Material Type Resistivity {ohm-cm) Abrasion Abrasion Bed load Flow Velocity 

3 

Galvanized Steel" 

Alvminized Steel Type 2 

Polymer Coated 

Aluminum Alloy 

•Appropriate pH range for Galvanized Steel is 6.0 to 70 

Application 

Roadway Classification 

Design Service Life 

Abrasion Level 

Rural 
25 

1 p 1,1 1~ 

' 

Minimum Maximum 

11 I I ~~~~ I ~ 250 N/A 

500 NIA 

Level 

1 

2 

3 
4 

Condition 

Non- Abrasive None 

low Abrasion Minor 

Moderate Abrasion Moderate 

Severe Abrasion Heavy 

"Interim Direct Guidelines on Drainage Pipe Alternative Selection.'' 
FHWA, 2005. 

Minor 
so 

Table 3 - Droinoge Product Usag~ Guide' 
Culverts, Storm Drain, Cross Drain, Median Drain, Side Drain 

Major 
75 

Urban 
100 

Rural 
25 

Minor 
so 

Major 
75 

Abrasion Level 1 & 2 Abrasion Level 3 

Urben 
100 

Rural 
25 

Minor 
so 

Major 
75 

Abrasion Level 4 

(fps) 

Minimal 

< 
5 - 15 

> 15 

Urban 
100 

CMP {1/2" & 1" deep corrugations1 ULTRA FLO 3 & Smooth Cor ~~)_ Minimum goge required to meet design service life, ossuming t~-~!-~trudurol design hos been met. 

Golvonized (2 oz.) 16 12 10 

Golvonized ond Aspholt Cooted 16 14 10 

Golv., Aspholt Coated ond Poved Invert 16 16 14 

Aluminized Type 2 16 16 16 

Polymer Cooled 16 16 16' 

Aluminum Alloy 16 16 16 

1. Bosed on Tobie 1 - Recommended Environments. 

8' 

8 

10 

14 
16' 
16 

14 

14 
16 

14 
16 
14 

2, SmoothCor'~ Steel Pipe combines o corrugated steel exterior shell with o hydroulico/ly smooth interior liner. 

10 8 NIA 
12 8 NIA 

14 12 8 
14 14 12 

16 16' 16' 
14 14 14 

3. Service life estimotes for ULTRA FLO® and $moothCor Pipe assume a storm sewer application. Storm sewers rarely achieve abrasion levels 3 or 4. 
For applications other than storm sewers or abrasion conditions above Abrasion Level 2, please contact your Contech Soles Representative for 

gage ond coating recommendations. 
4. Design service life for 8 gage galvanized is 97 years. 
5. Invert protection to consist of velocity reduction structures. 
6. Asphalt coated ond paved invert or velocity reduction structures ore needed. 
7. Requires o field applied concrete paved invert with minimum thickness 1" above corrugation crests. 
8. 75 year service life for polymer coated is based on o pH range of 4-9 ond resistivity greater thon 750 ohm-cm. 
9. 100 year service life for polymer coated is based on o pH range of 5-9 ond resistivity greater thon 1500 ohm-cm. 

14' 10' B' NIA 
14' 12' B' NIA 
14 12 10 NIA 

14' w w 12' 

14' 14' 147-~ 7 41.9 

14' 14' 14' 14' 



Tobie 4 - Producl Dimensions 
Drainage Produc.t Common Uses 

Size Limits• Manning's "n" 
Minimum Maximum Value --- --- ------ - ---

Corrugoled Sleel (l/2" deep corrugation) 12" 84" 0.01 l - 0.021 

Corrugated Steel wi!h Paved Invert (1/2'' deep corrugation) Culverts, smell 12" 84" 0.014 - 0.020 

Corrugoled Steel ( 1" deep corrugolion) 
bridges, slorm 

54" 144" 0.022 - 0.027 waler detention/ 

() 
• Corrugated Steel with Paved Invert (l" deep corrugation) retention systems, 54" 144" 0.019 - 0.023 
0. conduits, tunnels, 
ii: Corrugo!ed Aluminum (l /2" deep corrugolion) storm sewers . 12" 72" 0.011 - 0.021 .. 
C Corrugated Aluminum (1" deep corrugation) 30" 120" 0.023 - 0.027 , 
0 --------------

"' ULTRA FLO 3 Sleel 18" I 02" 0.012 

ULTRA FLO Aluminum 
Storm sewers, 

18" 84" 0.012 cvlverls, storm 
SmoothCor ,~ Slee! (l/2" deep corrugation) waler delenlion/ 

relention systems. 
18" 66" 0.012 

SmoothCor Steel ( 1" deep corrugotion) 48" 126" 0.012 
- ' 

Corrugoied Sleel ( l /2" deep corrugation) 17"xl3" 83" X 57" 0.011 - 0.021 

Corrugated Steel with Paved lnverl { 1 /r deep corrugation) Culverts, small 17" X 13" 83" X 57'' 0.014 - 0.019 

Corrugated Steel ( 1" deep corrugo!ion) 
bridges, s!orm 

53" X 4 ]" 142" X 91" 0.023 - 0.027 waler detention/ 

Corrugated S!eel with Paved Invert (l" deep corrugation) retention systems, 53" X 4 ]" ]42" X 9J" 0.019 - 0.022 

0 
.c conduits, tunnels, 
~ Corrugated Aluminum (1 /2" deep corrugation) s!orm sewers . 17" X \3" 71" X 47" 0.01 l -0.021 ., 
• Corrugated Aluminum (l" deep corrugation) 60" X 46" 112" X 75" 0.023 - 0.027 0. 
ii: -------

ULTRA FLO S!eel 20"x 16" 66" X 51" 0.012 

ULTRA FLO Aluminum 
Storm sewers, 

20"x 16" 66" X 51" 0.012 culverts, storm 

Smoo!hCor Steel (1/2" deep corrugation) water detention/ 
re!ention systems. 

21" X ]5" 77" X 52" 0.012 

SrnoothCor Steel (l" deep corrugation) 53" X 41" 137" X 87" 0.012 

For sizes outside of these limits, please contact your Contech representative. 

Tobie 5 - Corrugated Steel Pipe-Values of Coefficient of Roughness (n) 
All Helical• Corrugation 

Diameters 
1-1/2" X 1/4" Hellrnl-2-2/3" x 1/2" 

' 2-2/3" X 1 /2" Annular 8 In. 10 in. 12 In, 15 in, 18 In, 24 in. 36 In. 48 in. 60in.+ 
--------- --,------------------ --

Unpaved 0.024 0.012 0.014 0.01 I 0.012 0.013 0.015 0.018 0.020 0.021 

PAVED-INVERT 0.021 0.014 0.017 0.020 0.019 

SmoothCor N/A 0.012 0.012 0.012 0.012 0.012 
---

Hellcal•-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 0.023 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 N/A 0.012 0.012 0.012 0.012 0.012 0.012 
--- --

Helical•-5" x 1" 
-----------

5" X 1" Annular 48 In. 54 In. 60 in, 66 in. 72 in. 78 in.+ 

Unpaved N/A i 
I
i 0.022 0.022 l:0.023 

1

0.024 

1

---0:024 I:~:: PAVED.INVERT N/A I 0.019 0.019 0.020 0.021 0.021 

ULTRA FLO N/A 3/4" X 3/4" X 7-1/2" 
All diameters n = 0.012 

Tests on helically corrugated pipe demonstrate o lower coefficient of roughness fhon for annularly corrugated steel pipe. Pipe-arches approximalefy hove the 
some roughness characlerislics as their equivalent round pipes. 
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Table 6 -AASHTO Reference Specificolions 

Material Type Material Pipe Design• Installation• 

CMP (1/2" or 1" deep corrugations) 

Golvonized {2 oz.) M218 M36 Section 12 Section 26 

Asphalt Coated Ml90 M36 Seclion 12 Section 26 

Asphol! Cooled and Paved lnverl M190 M36 Section 12 Section 26 

.c Aluminized Type 2 M274 M36 Section 12 Section 26 

~ Polymer Cooled M246 M36 & M245 Seclion 12 Section 26 
'f • Aluminum A\!oy M\97 M196 Seclion 12 Section 26 
0. 
.: ULTRA FLO .. 

(3/4" x 3/4" x 7~ 1 /2" corrugation) • 0. Galvanized {2 oz.) M218 M36 Section 12 Section 26 .: 
Aluminized Type 2 M274 M36 Section 12 Section 26 

Polymer Coated M246 M36 & M245 Section 12 Section 26 

Aluminum Alloy Ml97 M196 Section 12 Section 26 

SmoothCor 
Polymer Coated M246 M36 & M245 Section 12 Sedion 26 

MSHTO LRFD Bridge Design Specificolion and MSHTO Standard Specificolian for Highway Bridges 
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Corrugated Steel Pipe 

Heights of Cover 

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

0 
H 20 and H 25 Live Loads 0 

-- ------- -------
Diameter Minimum Maximum Cover, Feet<11 
or Span, Cover, Specified Thickness, Inches 
Inches Inches 0.052 0.064 0.079 0.109 0.138 0.168 

6'" 12 388 486 
8'" 291 365 
] Q'O 233 392 
12 197 248 310 
15 158 198 248 
18 131 165 206 
21 113 141 177 248 
24 98 124 155 217 
30 99 124 173 
36 83 103 145 186 
42 71 88 124 159 195 
48 62 77 108 139 171 
54 67 94 122 150 
60 80 104 128 
66 68 88 109 
72 75 93 
78 79 
84 12 66 .............. ---------

E 80 Live Loads 

Diameter Minimum 
or Span, 
Inches 

Cover, 
Inches 0 052 

Maximum Cover, Feett1l 
Specified Thickness, Inches 

0064 0079 0109 0138 0 168 
12 12 197 248 310 
15 158 198 248 
18 131 165 206 
21 113 141 177 248 
24 98 124 155 217 
30 99 124 173 
36 83 103 145 186 
42 71 88 124 159 195 
48 12 62 77 108 139 171 
54 18 67 94 122 150 
60 

I 
80 104 128 

66 68 88 109 
72 18 75 93 
78 24 79 
84 24 66 

Heights of Cover Notes: 

l. These tables ore for lock-seam or welded-seam construction. They ore not 
for riveted construction. Consult your Contech Soles Representative for 
Height of Cover tables on riveted pipe. 

2. These values, where applicable, were co!culofed using o load factor of 
K"'0.86 as adopted in the NCSPA CSP Design Manual, 2008. 

3. The haunch areas of a pipe·arch are the most critical zone for backfilling. 
Extra care should be taken to provide good material and compaction lo a 
point above !he spring line. 

4. E 80 minimum cover is measured from top of pipe to bottom of lie. 
5. H 20 and H 25 minimum cover is measured from top of pipe lo bottom of 

flexible pavement or top af rigid pavement. 
6. The H 20 and H 25 pipe-arch tables ore based on 2 tons per square foot 

corner bearing pressures. 
7. The E 80 pipe-arch !ables minimum and maximum covers ore hosed 

on the corner bearing pressures shown. These values may increase or 
decrease with changes in allowable corner bearing pressures. 

H 20 and H 25 Live Loads, Pipe-Arch 
Size Minimum 

Round Structural Minimum 
Equivalent, Span x Rise, Thickness, 

Inches Inches Inches 

15 17 X 13 0.064 
18 21 X 15 0.064 
21 24 X 18 0.064 
24 28 X 20 0.064 
30 35x 24 0.064 
36 42 X 29 0.064 
42 49 X 33 0.064· 
48 57 X 38 0.064" 
54 64 X 43 0.079" 
60 7J X 47 0.109· 
66 77 X 52 0.109• 
72 83 X 57 0.138" 

E 80 Live Loads, Pipe-Arch 
Size 

Minimum 
Round Structural 

Equivalent, Span x Rise, Thickness, 

h1Jh~-~ l_1_1ches ___ _ Inches 

15 J7 X 13 0.079 
18 21 X] 5 0.079 
21 24 X \8 0.109 
24 28 X 20 0.109 
30 35 X 24 0.138 
36 42 X 29 0.138 
42 49 X 33 0.138" 
48 57 X 38 0.138" 
54 64 X 43 0.138" 
60 7] X 47 0.138" 

Cover, 
Inches 

12 

12 

Minimum 
Cover, 
l_m:h~s 

24 

24 

Maximum!7l 

Cover, Feet 

2 Tons/Ft.2 Corner 
Bearing Pressure 

16 
15 

15 

Maximurrl8l 

Cover, Feet 

3 Tons/Ft,2 Corner 
Bearing Pressure 

22 

22 

These values ore based on the A/SI Flexibility Factor limit (0.0433 x I .5) 
for pipe-arch. 

8. 0.052" is 18 gage. 
0.064" is 16 gage. 
0.079" is 14 gage. 
0.109" is 12 gage. 
0.138" is 1 0 gage. 
0.168" is 8 gage. 

9. Far construction loads, see Page 15. 
10. l-1/;" x ¼" corrugolion. H20, H25 and EBO loading. 
11. SmoolhCor has same Height of Cover properties as corrugated steel 

pipe. The exterior shell of SmoothCor is manufactured in either 2-1h'' x 
½" or 3" x l" corrugations; maximum exterior shell gage is 12. 

12. Sewer gage (lrench conditions) tables for corrugated steel pipe con 
be found in the AISI book "Modern Sewer Design," 4th Edition, 1999. 
These tables may reduce the minimum gage due loo higher flexibility 
factor allowed for a trench condition. 
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Heights of Cover 

5" x 1" or 3" x 1" Height of Cover Limits for 

Corrugated Steel Pipe 0 
H 20 and H 25 Live Loads 

Maximum Cover, Feet<11 
Diameter 
or Span, 
Inches 

54 
60 
66 
72 
78 
84 
90 
96 

102 
108 
114 
120 
126 
132 
138 
'" 

Minimum 
Cover 
Inches 

12 

12 
18 

lR 

0.064 

56 
50 
46 
42 
39 
36 
33 
31 
29 

SJi"C-dfiCifThlC-ktleSs, Inches 

0.079 0.109 0.138 
-----

70 98 127 
63 88 114 
57 80 103 
52 74 95 
48 68 87 
45 63 81 
42 59 76 
39 55 71 
37 52 67 
35 49 63 
32 45 58 
30 42 54 

39 so 
36 46 
33 43 

00 

Maximum cover heights shown ore for 5" x 1 ". 

To obtain maximum cover for 3" x I", increase these values by 12% 

E 80 Live Loads 

Diameter 
or Span, 
Inches 

54 
60 
66 
72 
78 
84 
90 
96 
102 
108 
114 
120 
126 
132 
138 
144 

Minimum 
Cover 
Inches 

18 

I 
18 
24 

24 
30 

I 
30 
36 

I 
36 

0.064 

56 
50 
46 
42 
39 
36 

33111 
31111 

29111 

Maximum Cover, Fee1c11 

Specmed Thickness, Inches 

0.079 0.109 0.138 
- --

70 98 127 
63 88 114 
57 80 103 
52 74 95 
48 68 87 
45 63 Bl 
42 59 76 
39 55 71 
37 52 67 
35 49 63 

J21ll 45 58 
301'1 42 54 

39 so 
36 46 

331 1) 43 
39 

Maximum cover heighls shown are for 5" x 1". 
To obtain maximum cover for 3" x I", increase these values by 1 2%. 
m These diameters in these gages require additional minimum cover. 

Heights of Cover Notes: 

- ----0.1~~ 

5 15 
13 
12 
11 
10 
9 
9 
8 
8 
7 
7 
6 
6 
5 
5 
4 

9 
7 
6 
7 
9 
3 
7 
2 
7 
2 
6 
l 
8 
3 
9 __ 

0,168 

155 
139 
127 
116 
107 
99 
93 
87 
82 
77 
72 
66 
61 
58 
53 
49 

l. These tables ore for lock-seam or welded-seam canslruction. They ore not 
for riveted construction. Consult your Contech Soles Representofive for 
Height af Cover lab!es on riveted pipe. 

2. These values, where applicable, were calculated using a load foctor of 
K=0.86 as adopted in the NCSPA CSP Design Manual, 2008. 

3. The span and rise shown in these tables ore nominal. Typically the actual 
rise !hot forms is greater !hon the specified nominal. This oclua! rise is 
wilhin !he tolerances os □!lowed by !he AASHTO & ASTM specifications. 
The minimum covers shown ore more conservative than required by the 
AASHTO and ASTM specifications lo account for this on!icipoted increase 
in rise. Less cover height may be tolerated depending upon octuo! rise of 
supplied pipe arch. 

4. The haunch oreos of a pipe-arch ore !he most crilicol zone for backfilling. 
Exira core should be token to provide good moterio! and compaction to a 
point above the spring line. 

5. E BO minimum cover is measured from lop of pipe to bottom of tie. 
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5" x 1" Pipe-Arch Height of Cover Limits for 
Corrugated Steel Pipe o 
H 20 and H 25 Live Loads 

Size 

Equivalent 
Pipe 

Diameter 
Span x Rise 

lncheslll 

72 
78 
84 
90 
96 
102 
108 
114 
120 

8] X 59 
87 X 63 
95 X 67 
103x71 
112 X 75 
117 X 79 
128 X 83 
137 X 87 
]42 X 9] . 

Minimum 
Specified 

Thickness, 
Inches• 

0.109 
0.109 
0.109 
0.109 
0.109 
0.109 
0.109 
0.109 
0.138 

Minimum 
Cover 
Inches 

18 
18 
18 
18 
21 
21 
24 
24 
24 

Moximum11> 

Cover, Feet 

2 Tons/Ft.1 Corner 
Bearing Pressui-e 

21 
20 
20 
20 
20 
19 
19 
19 
19 

larger sizes ore available in some areas of the United Stales. Check with 
your local Confech representative . Some minimum heights-of-cover for 
pipe-arches have been increased lo toke into account allowable 'plus" 
tolerances on the manufactured rise. 

E 80 Live Loads 

Minimum Size 
Equivalent 

Pipe 
Diameter 

Specified 
Span x Rise Thickness, 

lnchesPl Inches• 

72 8] X 59 0.109 
78 87 X 63 0.109 
84 95 X 67 0.109 
90 103x71 0.109 
96 112 X 75 0.109 
102 117 X 79 0.109 
108 128 X 83 0.109 
114 137 X 87 0.109 
120 142 X 9] 0.138 ·-· 

Maximum(&J 

Minimum __ C_o_v_e_,,_Fe_e_t __ 
Cover 2 Tons/Ft.2 Cover 
Inches Bearing Pressure 

----------

30 21 
30 18 
30 18 
36 18 
36 18 
36 17 
42 17 
42 17 
42 17 

Some 3" x 1" and 5" x 1" minimum gages shown for pipe-orch ore due to 
manufacturing limitations. 

6. H 20 and H 25 minimum cover is measured from lop of pipe lo bottom of 
flexible pavement or fop of rigid pavement. 

7. The H 20 ond H 25 pipe-arch !ables are based on 2 tons per square foot 
corner bearing pressures. 

8. The E 80 pipe-arch !ables minimum ond maximum covers ore based on the 
corner bearing 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. J 09" is 12 goge. 
0.138" is 10 gage.0. J 68" is 8 gage. 

l 0. For construction loads, see Page 15. 
11. SmoolhCor hos some Height of Cover properlies os corrugated steel pipe. 

The exlerior shell of SmoothCor is manufactured in either 2-1h" x ½" or 
3"xl" corrugations; maximum exlerior shell gage is 12. 

12. Sewer gage {trench conditions) tables for corrugated steel pipe can be 
found in !he A!S! book "Modern Sewer Design," 4th Edition, 1999. These 
tables may reduce lhe minimum gage due !o a higher flexibility factor 
allowed for a trench condition. 



Heighls of Cover 

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

H 20 and H 25 Live Loads 

Size 
Equivalent 

Pipe 
Diameter 

48 
54 
60 
66 
72 
78 
84 
90 
96 
102 
108 
114 
120 

Span x Rise 
Inches 

53 X 4] 
60x 46 
66 X 5] 
73 X 55 
81 X 59 
87 X 63 
95 X 67 
103 X 7] 
J ]2 X 75 
J ]7 X ]9 

J28 X 83 
J37 X 87 
142 x9l 

Minimum 
Specified 
Thickness, 

Inches• 

0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.109 
0.109 
0.109 
0.138 

Minimum 
Cover 
Inches 

12 
15 
15 
18 
18 
18 
18 
18 
21 
21 
24 
24 
24 

0 
Maxlmumtn 
Cover, feet 

2 Tons/Ft.i Corner 
Bearing Pressure 

25 
25 
25 
24 
21 
20 
20 
20 
20 
19 
19 
19 
19 

larger sizes are ovodoble in some oreos of the United Slates. 
Check with your local Conlech Sales Representative. 

Some minimum heights-of-cover for pipe-arc/1es hove been increased to toke 

inlo account ol/owoble "plus" tolerances on the manufactured rise. 

E 80 Live Loads 

Size Minimum Maxlmum11> 

EqUIVOhfnt Specified Minimum Cover, Feet 

Pipe Span x Rise Thickness, Cover 2 TOnS/Fif CorllC"r 

Diameter Inches Inches• ln~.b,~s .f:l~~-~l~_g Pressure 
48 53 X 41 0.079 24 25 
54 60 X 46 0.079 24 25 
60 66 X 51 0.079 24 25 
66 73 X 55 0.079 30 24 
72 8] X 59 0.079 30 21 
78 87 X 63 0.079 30 18 
84 95 X 67 0.079 30 18 
90 103 X 71 0.079 36 18 
96 112 X 75 0.079 36 18 

102 ) 17 X 79 0.109 36 17 
108 ]28 X 83 0.109 42 17 
114 137 X 87 0.109 42 17 
120 142 X 9] 0.138 42 17 

Some 3" x 1" and 5" x 1" minimum gages shown for pipe-arch are due lo 
manufacturing /imilolions. 

Heights of Cover Notes: 

l. These tables ore for lock-seam or welded-seam construction. They ore not 
for riveted conslruction. Consult your Contech Soles Representative for 
Height of Cover tables on riveted pipe. 

2. These values, where applicable, were calculated using K=0.86 as 
adopted in the NCSPA CSP Design Manual, 2008. 

3. The span and rise shown in these tables ore nominal. Typically !he octuol 
rise that forms is greater !hon the specified nominal. This actual rise is 
within the loleronces as allowed by lhe AASHTO & ASTM specifico1ions. 
The minimum covers shown ore more conservative than required by !he 
AASHTO ond ASTM specifications to occoun! for !his onticipo!ed increase 
in rise. Less cover height moy be tolerated depending upon actual rise of 
supplied pipe arch. 

4. The haunch areas of o pipe-arch ore the most critical zone for backfilling. 
Extra core should be token lo provide good material and compaction to a 
point above the spring !ine. 

5. E 80 minimum cover is measured from lop of pipe lo bottom of lie. 
6. H 20 and H 25 minimum cover is measured from lop of pipe to bottom of 

flexible pavement or lop of rigid pavement. 
7. The H 20 ond H 25 pipe-arch tables ore based on 2 tons per square fool 

corner bearing pressures. 
8. The E 80 pipe-arch tables minimum and maximum covers ore based 

on the corner bearing pressures shown. These values moy increase or 
decrease wi!h changes in allowable corner bearing pressures. 

9. 0.052" is 18 gage. 
0.064" is 16 gage. 
0.079" is 14 gage. 
0.109" is 12 gage. 
0.138" is 10 gage. 
0. 168" is 8 gage. 

l 0. For cons!ruction loads, see Page 15. 
11. SmoothCor hos some Height of Cover properlies os corrugated steel pipe. 

The exterior shell of Smoo1hCor is manufactured in either 2-'h" x 1h'' or 
3" x l" corrugations; maximum exterior shell gage is 15. 

12. Sewer gage (trench conditions) tables for corrugated s!eel pipe con be 
found in ihe AISI book "Modem Sewer Design," 4th Edition, 1999. These 
!ables may reduce the minimum gage due loo higher flexibility factor 
allowed for o trench condition. 
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Approximate Weight (Pounds/Foot) 
Contech Corrugated Steel Pipe 
(Estimated Average Weights-Not for 
Specification Use) 

1-1/2' x 1/4' Corrugolion 
Inside Specified 

Diameter, Thickness, Galvanized & Full 
in. in. ALUMINIZED Coated 

6 0.052 4 5 
0.064 5 6 

8 0.052 5 6 
0.064 

10 

2·2/J- x 1/2" Couugolion 
Inside Spe<ified Thi<kness Galvanized & full Coated & PAVED• SmoothCor 

P[o111~.1~r,_i_n. ALUMINIZEQ _JQ_II~--- INVERT 
12 0.052 8 10 13 

0.064 10 12 15 
0.079 12 14 17 

15 0.052 10 13 
c 

16 
0.064 12 15 18 
0.079 1;; '~----

21 
18 0.052 12 16 19 

0.064 15 19 22 25 
0.079 18 22 ____ , ____ 25 28 

21 0.052 14 18 23 
0.064 17 21 26 29 
0.079 21 25 30 33 
0_.109_ ' 29 33 33 41 

24 0.052 15 20 26 
0.064 19 24 30 30 
0.079 24 29 35 38 
0.109 33 38 44 47 

30 0.064 24 30 36 42 
0.079 30 36 42 48 

__ 0._109_ 41 47 _ -- 53 -- 59 
36 0.064 29 36 44 51 

0.079 36 43 51 58 
0.109 49 56 64 71 
Q._l_J§ 62 69 77 

42 0.064 34 42 51 60 
0.079 42 50 59 68 
0.109 57 65 74 82 
0.138 72 80 89 
0.168 88 96 105 --

48 0.064 38 48 57 67 
0.079 48 58 67 77 
0.109 65 75 84 94 
0.138 82 92 101 
0.168 __ Ul_0 -- l __ lj) ___ 119 

54 0.079 54 65 76 87 
0.109 73 84 95 106 
0.138 92 103 114 

-- , ___ Q:J§JL 112 123 134 
60 0.109 81 92 106 117 

0.138 103 114 128 
0.168 124 - _l;J_?_ 149 

66 0.109 89 101 117 129 
0.138 113 125 141 

- I Q_,!_@ ___ 137 149 165 
72 0.138 123 137 154 (2) 

0.168 149 ___ 1_63 __ 180 
78 0.168 161 

j •.• lJl. - -- 194 {2L_ 
84 O.l_{i~---- 173 __ 190 208 ! 121 

10 

3" x 1" ors• x 1• (orrugolion 
Inside Specified Thickness Golvonized & Full Coaled & PAVED- Smoo1hCor Diameter. in. ALUMINIZEO Coaled IN~ERT 
54 0.064 50 66 84 84 

0.079 61 77 95 95 
0.109 83 100 118 118 
0.138 106 123 140 
0.168 129 146 163 

60 0.064 ~,-5 73 93 93 
0.079 67 86 105 105 
0.109 92 110 130 130 
0.138 118 136 156 
0.168 143 _ _)_QJ . HH ____ 

66 0.064 60 80 102 102 
0.079 74 94 116 116 
0.109 101 121 143 145 
0.138 129 149 171 
0.168 157 177 199 

72 0.064 66 88 -- 111 112 
0.079 81 102 126 127 
0.109 110 132 156 157 
0.138 140 162 186 
0.168 171 19_3 .Z.!L ------ -

78 0.064 71 95 121 120 
0.079 87 111 137 136 
0.109 119 143 169 168 
0.138 152 176 202 
0.168 185 209 235 

84 0.064 77 102 130 130 
0.079 94 119 147 147 
0.109 128 154 182 181 
0.138 164 189 217 
0.168 199 224 ?!?3 

90 0.064 82 109 140 139 
0.079 100 127 158 157 
0.109 137 164 195 194 
0.138 175 202 233 
0.168 213 240 271 ------

96 0.064 87 116 149 148 
0.079 107 136 169 168 
0.109 147 176 209 208 
0.138 188 217 250 
0.168 ')_l§ ____ 257 290 

102 0.064 93 124 158 158 
0.079 114 145 179 179 
0.109 155 186 220 222 
0.138 198 229 263 
_Qc.)68 :?A.l 272 306 

108 0.079 120 153 188 189 
0.109 165 198 233 235 
0.138 211 244 279 
0.168 256 289 ~?4 

114 0.079 127 162 199 200 
0.109 174 209 246 248 
0.138 222 257 294 
0.16_8 

-
271 306 343 

120 0.079 134 171 210 211 
0.109 183 220 259 260 
0.138 234 271 310 
0.168 :?_~4 ~21 399 __ ' -126 0.109 195 233 274 276 
0.138 247 285 326 
_Q.168 299 338 378 

132 0.109 204 244 287 289 
0.138 259 299 342 
0.168 3_14 ~!?4 397 

' 138 0.109 213 255 300 300 
0.138 270 312 357 
0,.l_Qt 328 370 415 

144 0.138 282 326 373 
0.168 344 388 435 l2L_ 

I. Weights for polymer cooled pipe ore 1% lo 4% higher, varying by goge. 
2. Pleose contoct your Contech Soles Represenlofive. 
3. Weights listed in the 3" x 1" or 5" x l" fobfe ore for 3" x 1" pipe. 

Weig/its for 5" x 1" ore opproximolely 1 2% less than those used in tliis 
tob/e, for metallic cooled pipe. 



Corrugated Aluminum Pipe 
Heights of (over 

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 0 HL 93 Live Load 

Corrugated Aluminum Pipe-Arch 0 HL 93 Live Load 
Diameter Minimum Maximum Cover, (Ft.)!2l 

or Span Cover Equiv. Standard Gage 

(In.) (In.) 18 16 14 12 10 B(i) 

6 l'i 12 197 247 
8 1•1 147 185 

10 i•I 119 148 
12 125 157 
15 100 125 

18 83 104 
21 71 89 
24 62 78 109 

27 69 97 

30 62 87 
36 51 73 94 
42 62 80 
48 12 54 70 85 

54 15 48 62 76 

60 15 52 64 

66 18 52 

72 18 43 

3" x 1" Height of Cover Limits for Corrugated 
Aluminum Pipe 

HL 93 Live Load 

Diameter MinimumP) 
or Span 

(In.) 

30 
36 
42 
48 
54 

60 
66 
72 

78 
84 

90 

96 
102 

108 
114 
120 

Cover 
(In.) 

12 

I 
12 
15 
15 
18 
18 
21 
21 

24 
24 
24 
24 

24 
24 

16 

57 
47 
40 
35 
31 

28 
25 
23 

14 12 10 

72 101 135 159 
60 84 112 132 
51 72 96 113 
44 62 84 99 
39 55 74 88 

35 50 67 79 
32 45 61 72 

29 41 56 66 
27 38 51 61 

35 48 56 

33 44 52 

31 41 49 
39 46 

37 43 

39 
36 

MaKlmum Cover, (fl.) 

Size, (In.) Mlnlmumtll Alumfnum Plpe•Arch"' 

Round Pipe Span x Minimum Cover 
2 Tons/Fl.' for 

Comer lleoring 
Dlo. {Inches) Rise _ §_(J_Q_~-- (11'1_~~-e_s_)_ Preuures 

15 l 7x13 16 12 13 
18 21x15 16 12 12 
21 24xl8 16 12 12 
24 28x20 14 12 12 
30 35x24 14 12 12 
36 42x29 12 12 12 
42 49x33 12 15 12 
48 57x38 10 15 12 
54 64x43 10 18 12 
60 7lx47 8i~I 18 12 

Notes: 
1. Heigh/.of-cover is measured lo fop of rigid pavement or lo bot/om 

of flexible pavement. 
2. Maximum cover meets AASHTO LRFD design criteria. 
3. Minimum cover meets AASHTO and ASTM B 790 design criteria. 
4. 1 1/2" x 1/4" corrugation. 
5. 8-goge pipe hos limited ovoilobility. 
6. For cons/ruction loods, see page J 5. 

Heights of (over 

3" x 1" Height of Cover Limits for Corrugated 
Aluminum Pipe-Arch 0 HL 93 Live Load 

Moximum Cover, (Ft.) 

Size, (In,) Minlmumi•i Aluminum Pipe·Arch"' 
2 To1u/fl.' for 

Round Pipe Sponx Minimum Cover Corner Be,;,rlng 
Dlo. (Inches) Rise Gage (Inches) Preuure5 

54 60)(46 14 15 20 

60 66x51 14 18 20 

66 73)(55 14 21 20 

72 81)(59 12 21 16 
731•1 87x63 12 24 16 
341•1 95x67 12 24 16 

90:•1 103x71 10 24 16 
96('] l 12x75 815) 24 16 

Notes: 
I. Heighl-af-cover is measured to top of rigid pavement or to bollom 

of flexible povemenl. 
2. Maximum cover meets AASHTO LRFD design crileria. 
3. Minimum cover meels ASTM B 790 design criteria. 
4. Limited availability on lhese sizes. 
5. B•goge pipe has limited availability. 
6. For cons/ruction loads, see page 15. 
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Approximate Weight/Foot 
Contech Corrugated Aluminum Pipe 

(Estimated Average Weights-Nat for Specification Use) 

2 2/t x 1/t Corrugolion Aluminum Pipe 3• x l" Corrugation Aluminum Pipe 

Diameter 
______ W~ei~_~t (Lb./lineal Ft.) 

or Span Equiv. Standard Gage 
Diameter Weight {Lb./Lineal Ft.) 

or Span Equiv, Standard Gage 

(ln,he,) (,048) (.060) (.075) (, 105) (, 135) (, 164) (Inches) (.060) (,075) (.105) (.135) (.164) 
18 16 14 12 10 am 16 14 12 10 8Pl 

6 171 1.3 1.6 30 9.3 11.5 15.8 20.2 

g 111 1.7 2.1 36 l l. l 13.7 18.9 24.1 

JQ (l; 2.1 2.6 42 12.9 16.0 22.0 28.0 

12 3.2 4.0 48 14.7 18.2 25.l 32.0 38.8 

15 4.0 4.9 54 16.5 20.5 28.2 35.9 43.6 

18 4.8 5.9 60 18.3 22.7 31.3 40.0 48.3 

21 5.6 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.B 

27 8.8 12.2 78 29.3 40.4 51.5 62.5 

30 ' 9.8 13.5 84 43.5 55.4 67.2 

36 11.8 16.3 20.7 90 46.6 59.3 71.9 

42 19.0 24.2 96 49.6 63.2 76.7 

48 21.7 27.6 33.5 102 66.6 80.8 

54 24.4 31. l 37.7 108 71.0 86.l 

60 34.6 4L9 114 90.9 

66 46.0 120 95.6 

72 50.l Notes: 
- - _, _____________ .......... , ...... 

1. He/icol lockseom pipe only. Annular riveted pipe weights will be higher. 
2. J 1/1" x 1/," Corrugation. 
3. 8-gage pipe has limited availability. 
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ULTRA FLO® 

Galvanized, ALUMINIZED STEEL Type 2 or 0 
Polymer Coated*- Steel ULTRA FLO H 20 and H 25 Live Load 

Minimum/Maximum Cover {Feel) 
Specified Thickness and Gage 

Diameter 
finches\ 

18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 
102 
108 
114 
120 

{0.064) 
16 

1.0/108 
1.0/93 
1.0/81 
J.0/65 
1.0/54 
1.0/46 
1.0/40 
1.25/36 

1.2s•132• 

{0.079) (0.109) 
14 12 

1.0/151 
1.0/130 1.0/216 
1.0/113 1.0/189 
1.0/91 1.0/151 
1.0/75 1.0/126 
1.0/65 1.0/108 
1.0/56 1.0/94 
1.25/50 1.0/84 
l.25/45 -- __ !_:Q/75 
l.5/41 l.25/68 

1.s•;3r l.25/63 
1.1s•134• 1.5/58 

l.75/54 
2.0'/50' 
2.0"/47' 
2.s•;43• 

Galvan I zed, ALUM IN I ZED STEEL Type 2 o, 
Polymer Coated•• Steel ULTRA FLO E 80 live Load 

Diameter 
(Inches} 

18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 

_. __ 1_9_? 

Notes: 

{0.064) 
16 

1.0 I 93 
1.0 /79 
1.0 I 69 
l.O ( 5?_ 
1.5 I 46 
1.5 I 39 
2.0 I 34 

3.o· 120· 

{0.079) 
14 

1.0 / 130 
1.0/ 111 
1.0 I 97 
1.0 I 78 

1.25 / 65 
1.5 I 55 
1.75 I 48 
2.0 I 43 
2.0 /_J9 

2_5• / 35• 

{0.109) 
12 

1.0 / 186 
1.0 I 162 
1.0 I 130 
1.0 /108 
1.25 I 93 
1.5 I 8 l 
1.5 I 72 
1J5/ 6_5 
2.0 / 58 
2.0 / 49 
2.5 I 42 

2.75• / 35* 

i 

(0.138) 
10 

1.0/137 
1.0/122 
1.0/109 
1.25/99 
1.25/91 
1.5/84 

1.75/78 
2.0/73 
2.0/68 
2.5/61 

2.5'/54" 
2.5'/49' 

_ }_,_5'/43' 

0 
(0.138) 

10 

1.5 I 118 
1.5 /104 
1.75 /94 
2.0 I 85 
2.0 /78 
2.5 /72 

. 2,5 /_6? .. 
2.5 / 62 

2.5• 1 s0· 
3.o· / 52' 

l. The tables for Steel H 20 ond H 25 !ooding ore based on the NCSPA 
CSP Design Monuol, 2008 ond were co!cu!oted using o lood factor of 
K=:c0.86. The tables for Steel E 80 loading ore based on the AREMA 
Monuo!. The tables for Aluminum HL 93 loading ore based on MS­
HTO LRFD Design Criteria. 

2. The haunch oreos of o pipe-arch ore the most crilico! zone for 
backfilling. Extra core should be token lo provide good mo1eriol ond 
compaction to a point above the spring line. 

3. E 80 minimum cover is measured from top ol pipe lo bottom of lie. 
4. H 20, H 25 ond HL 93 minimum cover is measured from top of pipe 

to bottom of flexible pavement or lop of rigid pavement. 
5. The H 20, H 25 ond HL 93 pipe-orch tables ore based on 2 ions per 

square foot corner bearing pressures. 
6. The E 80 pipe-arch tables minimum and maximum covers ore based 

on 3 Ions per square foot corner bearing pressures shown. 
7. Larger size pipe-arches may be available on special order. 
8. M.l. {Heavier gage is required to prevenl crimping ot the haunches.) 
9. For construction loads, see Page 15. 
10. Sewer goge (trench condi!ions) lobles for corrugated steel pipe con 

be found in the AlS! book "Modern Sewer Design," 4th Edilion, 1999. 
These tables may reduce !he minimum gage due too higher flexibility 
factor allowed for o trench condilion. 

Heighlsof Cover .,, 

Galvanized, ALUMINIZED STEEL Type 2or 0 
Polymer Coated•• Steel ULTRA FLO Pipe-Arch H 20 and H 25 live Load 

Minimt,!11/Maximum Covel" (Feet) 
Specified Thickness and Gage 

Equiv, 
Pipe 
Dia. 

_{1.nches) 
18 
21 
24 
_:m __ _ 
36 
42 
48 
54 
60 

Span 
(lnc.he,s) 

20 
23 
27 
_?;t 
40 
46 
53 
60 
66 j 

Rise 
{Inches) 

16 
19 
21 
26 
31 
36 
41 
46 
51 

(0.064) 
16 

1.0/16 
1.0/15 
l.0/13 
1.0/13 
1.0/13 
M.l.a 
M.l.a 
M.L.B 
M.l.a 

: 

{0.079) 
14 

1.0/13 
1.0/13 
M.l.a 
M.l.a 
M.l.a 
M.l.a 

(0.109) 
12 

1.0/13 
1.25/13 
1.25/13 
1.25/13 

0 Galvanized, ALUMINIZED STEEL Type 2 or 
Polyme,r_C_o_~t-~-~-•-•_ Steel ULTRA FLO Pipe-Arch E 80 live Load 

Span Round Minimum Minimum Max Cover 
x Rise Cover 

flnchesl Equivalent finches\ Gage (Feet} 

20x16 18 24 16 22 
23xl9 21 24 16 21 
27x21 24 24 16 18 
33x26 30 24 16 18 
40x31 36 24 16 17 
46x36 42 24 12 18 
53x4 l 48 24 12 18 
60x46 54 24 12 18 
66x51 60 24 12 18 ..... 

ULTRA FLO con be manufactured from polymer coaled steel for added durability. 

11. All heighls of cover ore based on trench conditions. If embonkmenl 
conditions exist, lhere may be restriction on gages for the large diomelers. 
Your Confech Soles Representative con provide further guidance for o 
projed in embonkmenl conditions. 

12. All steel ULTRA FLO is installed in accordance with ASTM A798 ~lnslolling 
Fadory•Made Corrugated Slee! Pipe for Sewers and Other Applications." 

These sizes ond gage combinations are installed in oc::cordonce with ASTM 
A796 porogrophs 18.2.3 ond ASTM Al9B. For aluminum ULTRA FLO refer 
to ASTM 8790 ond 8788. 

Contocl your loco/ Contech represenfo/ive for more specific informolion on 
Polymer Coated ULTRA FLO for gages 12 and JO. l 3 



Heights of Cover 

Aluminum ULTRA FLO Hl 93 Live Load 0 
Diameter 
(Inches} 

18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 

Minimum/Maximum Cover (Feet) 
Specified Thickness and Gage 

(0.060) (0.075) (0.1 OS) (0.135) 
16 14 12 10 

1.0/43 1.0/61 
1.0/38 1.0/52 
1.0/33 1.0/45 
1.0/'16 l.25/36 

1.5"/21" 1.50/30 
1.1s·12s• 

-------

l 
l 

l. 

.0/84 

.0/73 

~.?!?.~ 
.5/49 
75/41 
.0/36 
.0/_:}_2 
0·129• 

l 
l. 
2 
2 

2. 

1.5/69 
1.75/59 
2.0/51 
2.0_/4_6 __ 
2.0/41 
2.0/37 

2.5'/34" 
See previous poge for height of cover notes. 

Aluminum ULTRA FLO Pipe-Arch Hl 93 live lood 0 
Equiv. 
Pipe 
Dia. 

(Inches}_ ----
18 
21 
24 
30 
36 
42 
48 
54 
60 

Span 
{Inches} c_ - --

20 
23 
27 
33 
40 
46 
53 
60 
66 ' 

Rise 
(Inches}_ -----

16 
19 
21 
26 
31 
36 
41 
46 
51 

Minimum/Maximum Cover (Fee_t) 

_s~-~-~lfled T_hicJc11~!>-~--~-r1-~--~~g-~---

(0.060) 
16 

1.0/16 
1.0/15 

1.25/13 
1.5/13 

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

......... 

(0.075) 
14 

l .25/13 

(0.1 OS) 
12 

(0.135) 
10 

l 
I _,;i/_1~3-+~l.~S/~1~3~c--­
. 75/l 3 1.75/13 

2.0/13 2.0/13 
2.0/13 2.0/13 

_?_,Q~i_\ ~3'-+_2~·~0~/~l 3~ 
2.0/13 

Approximate Weight/Fool Contech ULTRA FLO Pipe 

Handling Weight for ALUMINIZED STEEL Type 2 or Galvanized Steel 
ULTRA FLO 

Diameter 
flnchesl 

18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 ..... 

90 
96 
102 
108 
114 
120 

(0.064) 
16 
15 
17 
19 
24 
29 
33 
38 
45 

------- 48_ 

Weight (Pounds/Lineal Foot) 
Specified Thickness and (;age 

(0.079) (0.109) 
14 12 

.. 

18 
21 29 
24 36 
30 ~? 
36 so 
42 58 
48 66 
54 75 
60 83 
66 91 
72 99 
78 108 

.. ... _!LI'.! 
124 
132 
141 

. 

(0.138) 
10 

----------

80 
90 
99 
109 
119 
129 
139 
149 
158 
168 
175 
196 
206 

Weights for polymer cooled pipe ore 1% lo 4% higher, vorying by gage. 

ULTRA FLO is avoiloble in long lengths. And, its light weight 
allows it lo be unloaded and handled with small equipment. 
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Handling Weight for ALUMINUM ULTRA FLO 

Diameter 
{Inches) 

- --------
18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 

(0.060) 
16 
5 
6 
7 
9 
11 
12 

___ W_~_ight (Pounds/Lineal Foot) 
Specified Thickness and Gag~ __ 

(0.075) (0.1 OS) (0.135) 
14 12 10 
6 
8 11 
9 13 
11 15 
13 18 23 
15 21 26 
17 24 30 
19 27 

-······ 34. 
30 37 
33 41 
36 45 

49 
52 

Reduced excovalion bemuse of ULTRA FLO's smaller outside diomeler. 



Installation Corrugated Metal Pipe 

Overview 
Satisfactory site preparation, trench excavation, bedding and 
backfill operations ore essential to develop the strength of 
any flexible conduit. In order to obtain proper strength while 
preventing seltlement, it is necessary that the soil envelope 
around the pipe be of good granular material, properly 
placed and carefully compacted. 

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 deterioration of the roadway. 
The bed should be free of rock formations, protruding stones, 
frozen lumps, roofs and other foreign matter that may cause 
unequal settlement. 

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 carefully designed 
and formed corrugations. Even the heaviest sections of 
Contech pipe can 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 maximum strength 
and stability. Backfill should be a well-graded granular 
material and should be free of large stones, frozen lumps and 
other debris. 

Backfill materials should be placed in layers about six inches 
deep, deposited alternately on opposite sides of the pipe. 
Each layer should be compacted carefully. Select backfill 
is placed and compacted until minimum cover height is 
reached, at which point, standard rood embankment backfill 
procedures are used. 

Installation References 
For more information, see AASHTO Bridge Construction 
Specification Section 26, the Installation Manual of the 
National Corrugated Steel Pipe Association, ASTM A798 for 
steel and ASTM 8788 for aluminum ULTRA FLO. 

Additional Considerations for ULTRA FLO Installations 
Bedding and Backfill 
Typical ULTRA FLO installation requirements are the same 
as for any other corrugated metal pipe installed in a trench. 
Bedding and backfill materials far ULTRA FLO fallow 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 8790 (aluminum) designs 
ore to be followed for condition Ill requirements, indicated by 
asterisk(*) in the tables on page 13 and 14, use clean, easily 
compacted granular backfill materials. 

Embankment Conditions 
ULTRA FLO is a superior CMP storm sewer product that is 
normally installed in a trench condition. In those unusual 
embankment installation conditions, pipe sizes and gages may 
be reslricled. Your Contech Sales Representative con provide 
you with further guidance. 

Construction Loads 
For temporary construction vehicle loads, an extra amount of 
compacted cover may be required over the top 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 highway traffic. 

Temporary Cover For 
Comlrudion Loads~ 

f ..... . 
Height of Cover 

Finished 

~Grode 

I 
·-------·--···- - -~ 

Min. Height of Cover Requirements for Construction Loads On 
Corrugoled Steel Pipe' 

ame er/ 
Span, for Indicated Axle Loads (kips) 

(Inches) 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 4.0 
78-120 3.0 3.5 4.0 4.0 
126-144 3.5 4.0 4.5 4.5 

Min. Height of Cover Requiremenls for Conslrudion Loads On 
Corrugated Aluminum Pipe• 

Diameter/ Axle Load (Kips) 
Span 

(Inches) 18-50 50-75 75-110 110-150 

12-42 3.0' 3.5' 4.0' 4.0' 

48-72 4.0' 4.0' 5.0' 5.5' 

78-120 4.0' 5.0' 5.5' 5.5' -- --- -- ------

Min. Heigh! of Cover Requirements for Construction Loads On 
ULTRA FLO Pipe' 

Diameter/ Axle Load {Kips) 

Spun 18-50 50-75 75-110 110-150 

(l_!"~h_«:_!) 
15-42 2.0' 

48-72 3.0' 

78-108 3.0' 

·steer 3/4;;· x 3/4"--x 1:.n2" 

1 H l !~: l ~~ 
Aluminum 3/4" x 3/4" x 7-1 /2" 

15-42 3.0' I 3.5' I 4.o- i 4.o· 

Minimum cover moy vary depending on loco! conditions. The contractor mus! 
provide the odditionol cover required lo ovoid damage lo the pipe. Minimum 
cover is measured from the top of the pipe to the top of !he maintained 
construclion roadway surface. 
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Smooth(or'" Pipe 

Excellent Hydraulics, Long Lengths and Easy 

Installation 

Corrugated Steel Shell 

SmoothCor pipe has a smooth interior steel liner that provides 

a Manning's "n" of 0.012. Its rugged, corrugated 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 interior surface, is hydraulically 

superior to conventional corrugated steel pipe and with fewer 

joints and better interior surface, outperforms 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 strength of CSP 

with positive joints and a hydraulically 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 area horizontally, enabling it to be 

installed with lower head room than a round pipe. 

Reference specifications 
Material Polymer Coated ASTMA 929 

MSHTO M246 

ASTM A 742 

Pipe Polymer MSHTO M245 

ASTM A 762 & A 760 

Oesign Slee! Pipe MSHTO Section 12 

ASTM A 796 

lni1ollalioh Steel Pipe MSHTO Section 26 

ASTM A 798 

Structural Design 

SmoothCor is lined with either 18 or 20 gage steel. Contech 

has taken a conservative approach to the Height 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 l /2" and 

3"x 1" steel corrugations can be used for SmoothCor. 
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Diameters 

SmoothCor is available in diameters ranging from 18 

inches to 66 inches in 2 2/3" x l /2" corrugation. The 3" x l" 

corrugation is available in diameters of 48 inches to 

126 inches. 

Pipe-arch sizes range from 21" x l 511 through 77" x 52" for 

2 2/3" x 1/2" corrugations, and 53" x 41 11 through 13711 x 

8711 for 3"x l" corrugations. 

Materials 

SmoothCor is ovailable with Dow's TRENCHCOAP 

that allows the engineer to design for long service life. 

TRENCHCOAT is a tough, heavy-gage polymer film 

laminated to both sides of the steel coil, providing a 

barrier to corrosion and mild abrasion. TRENCHCOAT is 

particularly effective for protection in corrosive soils. 

Fittings 

SmoothCor con be fabricated into any type of structure 

including tees, elbows, laterals, catch basins, manifolds and 

reducers. Pre-fabricated fittings ore more economical and 

hove superior hydraulic characteristics when compared to 

concrete structures. 

Retaining 
Offset 

lockseom 

Smooth Interior Liner 



QUICK STAB® Joint 
Save Time and Money With Faster Pipe Bell and 
Spigot Coupling 

The Contech QUICK STAB Bell and Spigot ioint speeds 

installation 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 ioint creates a bell and spigot ioining 

system with the bell only 1-1 /2" larger than the pipe's 0.D. 

Assembled at the factory, the QUICK STAB bell is shipped 

to the job site ready for installation. The only field operation 

is placing a special fluted gasket onto 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 segments 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 sealing fluted gasket to seal the spigot against the 

bell. A flat gasket is installed at the plant between the pipe 

and the corrugated end of the bell. With the deep bell, you 

gain maximum soil tightness with minimal installation effort. 

Wide Variety of Coatings and Materials 

• Plain galvanized 

• Aluminized Steel Type 2 

• Aluminum 

• Polymeric cooled 

Four Times Faster Installation Than Concrete 

The QUICK STAB's bell and spigot ioining system allows 

pipe segments to be joined quicker than reinforced concrete 

pipe. Next, add in Contech's corrugated metal pipe's 

length advantage-each segment is four times longer than 

standard concrete pipe lengths. That means fewer joints 

and faster installation-up to four times faster! Plus, with 

the bell only 1- l /2" larger than the pipe, trench excavation 

is considerably less compared with concrete-again, saving 

time and money. 

Field Installation Instructions 

The spigot and bell ends must be cleaned of any dirt or 

debris prior to 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 iust 

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

or any other body parts ber-Neen bell and spigot during 

assembly. If it is necessary to pull the joint apart, the bell, 

spigot and gasket shall be inspected and deaned of any dirt 

or debris prior to re-stabbing. 

Corrugated Metal Pipe Bell and Spigot 
Joint Specification 

The ioints shall be of such design and the ends of the 

corrugated metal pipe sections so formed that the pipe can 

be laid together to make a continuous line of pipe. The joint 

shall be made from the same material as the pipe and shall 

prevent infiltration of the fill material. 

Bell and Spigot Coupling System for CMP 

flu1ed Go1kel wilh the Lowe, Flute Neore1I lo 

QUICK STAB Bell lh Pipe End 

0s__,-..__/"../'-,/',.,,.,/.V'l-~~,l Pipe with Rero\!ed End 

·-
(or,uga!ion to Engage Pipe Ent1-- 12.S' ---1 

Thi1Side i1 

Af1embled al 
the Pion! 
with a gatket. 

Sleeve Lop i1 Skip 
Welded 

// 
/ Fluted Go1ket 

// 

The Bell ond Spigot joinl is ovoiloble on ULTRA FLO ond 
2-2/3" x 1/2' corrugolion in 15" lhrough 60' diomeler. 

Stob 
Direction 
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End Sections 
Easily installed, easily maintained culvert end 
treatments for corrugated metal pipe, reinforced 

concrete pipe and HOPE Pipe 

Contech End Sections provide a practical, economical and 

hydraulically superior method of finishing a variety of culvert 

materials. 

The lightweight, flexible metal construction of Contech 

End Sections creates an attractive, durable and erosion­

preventing treatment for all sizes of culvert inlets and 

outlets. They can be used with corrugated metal pipe having 

either annular or helical corrugations, and both reinforced 

concrete and plastic pipes. End sections con be salvaged 

when lengthening or relocating the culvert. 

Standard End Sections ore fabricated from pregolvanized 

steel. For added corrosion resistance, Aluminized Type II 

or Aluminum End Sections are available in smaller sizes. 

Special End Sections for multiple pipe installations may be 

available on a specific 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 generally require no 

additional hydraulic controls. 

Improved appearance 

Contech End Sections blend well with the surroundings. The 

tapered sides of an End Section merge with slope design to 

improve roadside appearance. Unsightly weeds and debris 

collection at the culvert end are reduced. 

Economical installation 

Lightweight equipment and simple crew instructions result 

in smooth and easy installation. Contech End Sections are 

easily joined to culvert barrels, forming a continuous, one­

piece structure. For easiest installation, End Sections should 

be installed at the same time as the culvert. Installation is 

completed by tamping soil around the End Section. 

Low maintenance 

Contech End Sections reduce maintenance expense because 

their tapered design promotes easier mowing and snow 

removal. There is no obstruction to hamper weed cutting. 
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------~..,.- Vaiiobl~ Slape 

---"=--~""-~"'"=~~~ 

Typical Cross Section 

er l ):\"f:H:d[dgo 

I - I ,. 
Elevation 

E!evolion 

I ' 

8' OpHoool Too 
Plate htemion 

8' 0plional Toe 
Plate h1eniion 

_ _ A +-------- _____ _ + A • 
w 

OVERALL WIDTH 

Pion 

Notes for all End Sec.lions: 
l. All three-piece bodies to hove 12-goge sides ond 10-goge cenler panels. 

Mulliple pone! bodies to hove lop seams which ore to be tightly ioined by 
golvonized rivets or bohs. 

2. For 60" through 84" sizes, reinforced edges ore supplemented wi!h 
sliffener angles. The ong!es ore olloched by galvanized nuts and bolts. For 
the 66" ond 72" equivalent round pipe-orch sizes, reinforced edges ore 
supplemented by angles. The angles ore oltoched by go!vonized nuts and 
bolts. 

3. Angle reinforcements ore ploced under the center panel seams on the 66" 
ond 72" equivalent round pipe•orch sizes. 

4. Toe plate is available os on accessory, when specified on the order, ond will 
be some goge os the End Section. 

5. Stiffener angles, angle reinforcement, and toe plotes ore the some base 
metal os end section body. 

6, End sections with 6:1 and 4:1 slopes are available in 12" 
through 24" diameters. 

7. Actual dimensions may vory slightly. 
8. During monufocturing, o slight invert slope moy result olong the length of 

the end seclion to be occommodo!ed in the field. 



End Sections for Round Pipe (2-2/3" x 1/2", 3' x 1' ond 5' x 1') 

Approximate Dimensions, Inches (7J 

Pipe Diameter Gage A (+/· I") B (Max) H (Min) L (+/·2") W (+/· 2") Overall Width 
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (+/- 48) (Inches) 

12 16 6 6 6 21 24 36 
15 16 7 8 6 26 30 44 
18 16 8 10 6 31 36 52 
21 16 9 12 6 36 42 60 
24 16 10 13 6 41 48 68 

30 14 12 16 8 51 60 84 

36 14 14 19 9 60 72 100 

42 12 16 22 11 69 84 116 

48 12 18 27 12 78 90 126 
----------------

54 12 18 30 12 84 102 138 

60 12/10 18 33 12 87 114 150 
66 12/10 18 36 12 87 120 156 

72 12/10 18 39 12 87 126 162 

78 12/10 18 42 12 87 132 168 

84 12/10 18 45 12 87 138 174 

End Seclions for Pipe-Arch (2-2/3" x 1/2") 

Approximate Dimensions, Inches 171 

Span/Rise Equiv. Round Gage A (+/· 1") B (Max) H (+/· I") L (+/· 2") W (+/- 2") Overall Width 
(Inches} {Inches) (Inches) (Inches) (Inches) (Inches) (+/- 4"} {Inches) 

17"xl3" 15 16 7 9 6 19 30 44 

21"xl5" 18 16 7 10 6 23 36 50 

24"xl8" 21 16 8 12 6 28 42 58 

2B"x20" 24 16 9 14 6 32 48 66 

35"x24" 30 14 10 16 6 39 60 BO 

42"x29" 36 14 12 18 8 46 75 99 

49"x33" 42 12 13 21 9 53 85 111 
57"x38" 48 12 18 26 12 63 90 126 

64"x43" 54 12 18 30 12 70 102 138 

71"x47" 60 12/10 18 33 12 77 114 150 
77"x52" 66 12/10 18 36 12 77 126 162 

83"x57" 72 12/10 18 39 12 77 138 174 

End Se<lions for Pipe-Arch (3" x 1" and 5" x 1") 

Approximate Dimensions, Inches 171 

Span/Rise Equiv. Round Gage A (+/· I") B(Max) H (+/- I") W (+/· 2") L(+/·2") Overall Width 
(Inches) (Inches) {Inches) (Inches) (Inches) (Inches) (+/- 4~) (Inches) 

53"x41" 48 12 18 25 12 90 63 126 

60"x46" 54 12 18 34 12 102 70 138 

66"x51" 60 12/10 18 33 12 116 77 152 
73"x55" 66 12/10 18 36 12 126 77 162 

8l"x59" 72 12/10 18 39 12 138 77 174 
87"x63" 78 12/10 20 38 12 148 77 188 

9S"x67" 84 12/10 20 34 12 162 87 202 
l03"X71" 90 12/10 20 38 12 174 87 214 

l 12"x75" 96 12/10 20 40 12 174 87 214 
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Contech End Sections attach to corrugated metal pipe, reinforced concrete and plastic pipe. 

✓\ 

End Of Pipe 

End Of Pipe 

flo1 Strop 
Connector 

/\ 
V 

Type l 

Strap Bolt 

1/2" Threaded 
Rod 

I ✓\ 
\II\ 

"°I \ 
j \ 

✓\ 

Type 2 

1/2' Threaded 
Rod 

Note: The Type 3 connection is not illustrated. This connection is a one.foot lenglh of pipe attached to tlie end section. 

End Seclion on Round CSP End Seclions are ovoiloble for CSP 

Pipe-Arch 

Conlech End Sections ore often used 

on concrete pipe, They can he used 

on bolh !he bell ond spigol end. 

Contech Engineered Solutions LLC is a leading provider of site solution products and services for the civil 
engineering industry. Contech's product portfolio includes bridges, drainage, retaining walls, sanitary 
sewer, stormwaler, erosion control, soil slabilizotion and wastewater products. 

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

Ohio (Corporate Office) 513-645-7000 

Colorado (Denver) 720-587-2700 

Florido {Orlando) 321-348-3520 
Maine (Scarborough) 207-885-9830 

Morylond {Bollimore) 410-740-8490 
Oregon {Portland) 503-258-3180 
Texas {Dellos) 972-590-2000 

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

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY OR AN IMPUED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. SEE THE CONTECH STANDARD CONDITIONS Of 
SALE (VIEWABLE AT VIWW.CONTECHES.COM/COS) FOR MORE INFORMAT!ON. 

BRO-CMP-DESIGN 8/14 3M PDF 

Type S 

Pipe To Whith 
End Sedion 11 
At1o(hed 

Oirnple Bond 
Collor Bolted To 
End Sedion Wi1h 
3/8' Boll, 

low-slope End Seclions-Contech monufaclures 

4, l ond 6, l low-slope End Seclions for 

corrugoled melol pipe. This pholo shows !he 

oplionol lield-olloched solely bors. 

Ct)NTECH' 
ENGINEERED SOLUTIONS 

© 2014 Con!ech Engineered Sol1.11ions LLC 

All righ1s reserved, Printed in USA. 





AQUA-SWIRL@™ 
Pipe Connections 

• Systems are designed with custom 
inlet / outlet diameters at various 
configuration angles 

• Inlet/ outlet stubouts are provided 
for easy coupling 

Vortex Separation 
• Utilizes hydrodynamic and 

gravitational forces with 
quiescent settling to 

' remove gross pollutants 

• Extensive full- scale 
laboratory and field 
testing by independent 
third parties 

Bypass 

• Systems am designed to 
treat water quality flow rates 
and bypass peak storm 
events 

• Internal and external 
bypass configurations are 
available 

) 

Installation Benefits 

• Quick and simple installation, 
resulting in measurable project 
cost savings 

• H20 load ing capabi lities 

• Small footprint d esign reduces 
excavation costs 

• Lightweight and durable 
construction 

• Lifting supports & cables 
provided 

Inspection & Maintenance 

• AquaShield1
"' offers an extensive 

maintenance program that 
ensures system performance 
efficiency 

• Download manua ls from the 
on-line system catalog 

INLET 

Storage Capacities 

• Large storage capacities for 
oil, debris, and sediment 
extend maintenance cycles 

• Sediment storage capacities 
range up to 310 f t 3 

• Oil and debris storage 
capacities range up to 1986 
ga llons 

Aqua-SwirrM System 

• Provides customized solutions for 
project specific requirements 

• Systems designed for specific 
water quality treatment flows 

• Modular sizes from 2.5 • 13 ft 
diameters with attached risers 
to fini sh grade 

• On-line project and system 
design tool at 
http://pda.aquashieldinc.com 

AquaShieldlfl' www.oQuoshieldinc.co,n . 2733 Ko,,osi ta Dr., Ste 111. Chattonoogo. TN 37343 

888.344.9044 • 423.870.8888 • 423.826.2112 ( fa x ) 

WATER TREATMENT SOLUTIONS 



) 

) 

) 

CALIFORNIA CERTIFIED FULL TRASH CAPTURE 

DJ Aqua-Swirl® Sizing Chart 
........-

Swirl Maximum Stub-Out Pipe Water Quality Trash/Debris 
Aqua-Swirl® Chamber Nominal Diameter Treatment Flow2 Storage Capacity 

Model Diameter 

(ft,) (in.) (cfs) (ft3) 

AS-2s 2.50 
On/Offilne BYP1 

1.1 1.0 8 15 

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

** 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:llwww.waterboards.ca.gov/water _issueslprogramslstormwater/docsltrash _implementatio 
nla 1 _certified_ fed. 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.AquaShieldinc.com. CAD details and specifications are avai lable upon request. 
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6.2 Electronic Data Submittal 
(not required until Final WQMP is submitted and 

approved) 
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6.3 Post Construction 



AND WHEN RECORDED MAIL TO 

City 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 
TRAMSFER, ACCESS AND MAINTENAMCE AGREEMENT 

CITY OF CHINO, COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA 

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, located at _____________ in the City of 
Chino, more commonly referred to as San Bernardino 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 initial approval of the development project known as 
-=--c----,----,----,-------,--------,------,--,------- within the Property described herein, the 
City required the project to employ Best Management Practices, hereinafter referred to as "BMPs, " to 
minimize pollutants in urban runoff; and 

WHEREAS, the Owner has chosen to install and/or implement BMPs as described in the Water 
Quality Management Plan, on file with the City, 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. 25581 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 notice, 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. In 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. Mail, 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: IF 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: 

By: (Signature Not Required) 
City Attorney 

By: 

City of Chino 

Matthew C. Ballantyne 
City Manager 

ATTEST: 

Angela Robles, City Clerk 

APPROVED AS TO CONTENT: 

Amer Jakher 
Director of Public Works 
City of Chino 

Owner: _______________ _ 
(Company) 

By: ----------------
(Signature and Date) 

Name: ----------------
(Please Print or Type Name) 

Title: ----------------
(Please Print or Type Title) 

NOTE: OWNER'S SIGNATURE MUST BE NOTARIZED FOR RECORDATION 
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6.4 Attachment C 
Educational Materials 
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Storrnwatcr runoff occurs when precipitation 
from rain or snowmelt !lows over the ~round 
Impervious surfaces like d riveways. sidewalks. 

and st reets prevent storrnwatcr from 

naturally soakin~ Into the cround 

Stormwater can pick up debris. chemicals. dirt. and other 

pollutants and now 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 water bodies we use for swimming. fishing. and providing 
drinking wate,. 

sdu/AoB·cd~·MIM\ 
J>ICA\WJO)S/ .. pdu/AOll·ed•··VM\ 

HSIA JO 

Polluted stormwater runoff can have 
many adverse effects on plants. llsh. 
animals. and people. 

• Sediment can cloud the water 
and make It difficult or 
Impossible for aquatic plants to 
fllOW &><limcnt also can 
destroy aquatic habitats. 

• Excess out dents can cause 
algae b!oo:ns. When algae du:,, 
they sink to the bonom and decomJ)Ose 
In a process that removes oxycen from 
the water Fish and other aquatic 
orgitnlsms ca11't exist In water with low 
dissolved oxy~en levels. 

• Bacteria and othN patho8cns can wash 
into swimming areas and create health 
hazards. often making beach closures 

., 

necessary. ~ :°(-,.'· 
• Debris-plastic bags. six-pack rings. bottles. and 

cisarellc bulls washed Into waterbodles can choke. suffocate. or 
disable aquatic life like ducks. Osh. turtles. and birds. 

• Household hazardous wastes like Insect icides. pesticides. paint. 
solvents. used motor oil. and other auto nuids can poison aquatic life. 
Land animals ,i nd people can become sick or die frorn eating diseased 
fish and shellfish or Ingesting polluted water. 

• !\)!luted stormwatcr often 
affects drinking water 
sources. This. in tum. can 
affect human health and 
lncre<1sc drinking water 
treatment costs. 



) 

Rtl'!Jdr, o-!, p~t/g du,pct.t ,,/ 1«,,.,uk/J pllXft.,tl.i u 
~ rh,.,,,rtth , Jtlflc Ill /Mllltlr/k . fUOdk . µ,,«t. 
u,l.-r,Ji., o.-,t wd ..,.di,t, od Md i//a,r, o,ili, /l;iJJ.{J . 

Washing you, car and 
degreaslns auto pa11s al home 
can send de1c1gents and 01hc1 
contaminants through the 
sto,m sewer system. Dumplns 
automotive fluids Into s10,m 
d1alns has the same result as 
dumping the materials directly 
inlo a wate,body. 

• Use a cornme,clal ca, wash that 11ea1s or 
recycles its wastewater. or wash your car on 
1•ou1 yard so the water Infiltrates Into the 
g1ound 

f,!,.v,,,IJ,,., u av,,JJ,,[ 4 tlw.'l"'-1 F'~IL~ uk,,'4i. 
&1<1 p,,J ... tl.(ll IU'dt j~ .... ,.,,,,,J "' ~ '.llW✓lJ 
fk,J, ~ r,J,,;.,7 th IIAl<l ,,di. ht MHJ./4 

u,Jull[,J Mi, a W>4l "4Titl..q. 

o,,,,, 't p«,1 !k ... OfW> t1t.1fJXJJfd q'! ;,,1,, ir.- awl<! . 

L11w11 rnre 
Excess fert\11,e,s 
and pcslicldes 
applied 10 lawns 
Jnd ga,dens wash 
off and pollute 
streams. In 
addillon. yard 
clippings and 
leaves can wash 
Into sto,m drains and contribute 
nutrients and organic mane, 10 s1rearns. 

• Don't ove,watcr your lawn. Consider 
uslnu a soaker hose lr\Stcad of a 
sprinkler. 

• Use pesticides and fertilizers 
sp.1rinc)y. When use Is necessary. use 
these chem!cals In the recommended 
amounts. Use organic mulch or s.,fer 
pest control methods whenever 
possible. 

• Compost o, mulch ya,cl waste. Don't 
leave 11 in the slll'Cl 01 sweep It Into 
storm drains or streams. 

• Cover piles of dirt or mulch berng 
used I· ' , ndscaping p1ojec1s 

( 

• Repair leaks and dtspose of used auto fluids 
and baltcries al designated drop-off or 
recycling locations. 

Septic 
systems 
Leaking and 
poorly 
maintained 
sepllc 
systems release nutrients and 
pathogens (bacteria and 
viruses) that can be picked up 
by stormwater and discharged 
Into nearby wa1e1bodies. 
f>athogens can cause public 
health problems and 
environmental concerns. 

• Inspect i•our system every 
J years and pump your 
tank as necessary [every 1 
10 5 years) 

• Don't dispose of 
household hazardous 
waste in s!nks 01 toilets. 

Pet waste 
~l waste can be 
a ma!or source of 
bacteria and 
excess nutrients 
In local waters. 

• When walking 
your pct. 
rcmcmbe, to p!ci< up the 
waste and dispose of it 
propedy. Flushing pct 
waste Is the bl>st disposal 
method Leaving pcl wastr 
on the wound Increases 
public health risks by 
allowlnu hMmful bacteria 
and nutrients lo wash Into 
the ,101111 d,aln and 
eventually Into local 
water bodies. 

Pcrn1e,1ble P,1\ement- Trad1tlonal concrete and 
asphalt don't allow watN to soak Into the ground 
Instead thtsc surfaces rety on stotm drains to 
dlven unwanted water ~,meab!e JAwcmcm 
systems al/0'-N r.1fn and snowrnelt to soak through, 
dccreaslnc storrnwatcr runoff 

!lain lfaru.,J"-- YOU can 
col!eCl ralnw.atcr from 
rooflOps In mosquito­
proof containers. The 
water can be used tater 0 11 

la•,1,·n o, garden areas 

R,1l11 G,Hflcn, t1nJ 
Gr,, .,..,) S\\ ah Speda~ly 
des1g.ned areas p!anted 
with na11ve p:ams can pro-,lde natural p!aces for 

rainwa1e, to colk-ct 
and sook in10 the 
ground Rain from 
rooftop areas 01 p..wed 
a,eas can be d1vertt'd 
Imo these areas rather 
than Into storm drains 

Ve~ctatecl FIiter ~ul11s - FIiter sirips arc ,,,ea~ of 
nati\'c grass or p'ants created aloog roact-.vay::, or 
\ treams rney trap the pollut<'lnts sto1mwate1 
picks up as it flows ac,oss dri1e-,,ays a1td stretts. 

Dirt. oil. and debris that collect In 
parking lots and paved areas can be 
washed Into the storm sewer s-ystem 
and eventually ente, local 

F•'>slon con1rols that aren't maintained can cause 
ssivc amounts of sedlinent and debris to be 

water bodies. 

• Sweep up liner and debris from 
sidewalks. driveways and parking lots. 
especially around storm dra,ns. 

, :d Into the stormwater system. Construcllon 
vehicles can leak fuel. oil. and other harmful lluids 
1hn1 can be picked up by s1011nwate1 and 
deposited into local waterbodles 

• Divert sto1mwa1er away from disturbed or 
exposed areas of the construction site 

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

• Report any chemical sp!ll 10 the local 
hazardous waste cleanup team. 
They'll know the best way 10 keep 
spills from harming the environment. 

• Install silt fences. vehicle mud removal areas, 
vcgewtivc cover, 3nd other sediment and 
erosion con1rols and properly maintain them. 
especially aher ralns101ms. 

• Prevent sot! erosion by minimizing disturbed 
areas dunng construction projects. and seed 
and mulch bare areas as soon as poss1b!e. 

~ 'Jt,,.,r.H !~lit~:~=-~l.a-=ck:::o~f v~e=6=c~ta=t~io~n~o=n~s: 1~re=a=n~,ba= n:ks:-::,.=n~ lc=a:d~t=o~e~,o=s~io~n~.~o: ,:.c:,g: r:a:,ed: pa:::s:1u~r:es:-::ca: n::al:so=---1 f!:3iiai 
conl1ibutc excessive amounts of sediment lo local wa1e1lxxlies. Excess fenillzers and 
pesl!c!dcs can poison aquatic animals and !cad to destructive aleae b!QOms. Livestock in 
streams can contaminate w,llerways with bacteria. making them unsa!c for hum,1r1 contact. 

• l<ecp livestock away from strcambanks and provlclc 
them a water source away from wa1e1bodlcs. 

• Sto,c and apply manure away from wale1bodies and In 
accordance with a nutrient manaecrnent p!an. 

• ¼egctale riparian areas ,, lone waterways 

• Rotate anhnal era,l11g to p1cvc111 soil eros!on In fields 

• Apply fcrlill1.e,s and pesllcldes accordinc to label 
Instructions 10 save money and minimize pollution. 

Improperly managed logging operations can result In erosion ,ind 
sedimentation 

• Conduct p1eharvest planning to prevent erosion and lower costs. 

• Use lor,ging methods and equipment that minimize soil disturbance. 

• J~an and design skid 11ails. yard areas. and truck access roads to 
minimize s11cam crossini:s and avoid distu,blns the forest lloor 

• Const,,:ct stream c,osstncs so that they minim li e erosion and physical 
ch;inges 10 s11eams. 

• Expedite revecctatlon of cleared a,eas. 

Uncovered fueling stations allow spills to be 
washed Into storm drains. ca,s waiting to ,~ 
repaired can leak fuel, oil. and othe, harmful 
fluids that ca11 be picked up by storn,water. 

• C!ean up spills immediately and properly 
dispose o! clc;inup rnatcri~ls. 

• f>rovide cover over fueling Stallons and 
design 01 retrofit facili ties for spill 
contalnincnt. 

• f>ropcfiy maintal11 fleel vehicles lo prevent 
oil. gas. and 01her discha,ges from beinc 
washed Into local walcrbodics 

• Install and maintain 011/watc, separators. 
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H11l1 Prot11ct Our wa1,rwa1s! 
Use these guidelines for Outdoor Cleaning Activities and Wash Water Disposal 

Did you know that du;po~ing of 
pollutants into the street, gutkr, 

,tom1 drain or body of w-atcr i:> 

PROHIBITED bv law and can rC!-ult 
in ,tiff penalties? 

Best Management Practices 

\X:t,10: "·"" w:ncr fr.,:11 \ lt-cluni.:,, Plum!x:r,. 
\Xindowll'nwter \V,, h,r,. Curet Clc:incr,, c::.ir 
\\',1,hin~ :ind \t.,1,,1, Dc1.11lm,: :i~tiviuc, m.11 

tont:JU\ ,1:.:nt.fic:uu ,ju,11,uuc..: , tll !'\l('h'r 1,,11, ~r~a, i:, 

-:h.,11uc,1I,. , ltrt. J.:t,:l"'~cm,. fir.1k..: r:iJ du.,1. littc:r 
mJ ,,rl10:r m,ncn.1!-. 

&-,,r \bna.:c·mcm Pr;icuc,:-. nr fl\ 1 P, :.1-< thc::y Jrc 
kn,,wn, :ire ~•111d.:, 10 pr,;v.:Jll ix,l!uc .. nt.> tr(•lll 
cmc:m~ tho: ,r,,m1 Jnm,. E£1d1 of us can Ju our 
r.,n 10 kc.:r ,tommrncr dc.m h· u,m~ the: 
,11;.'.,;.!,,td R:,.. 11\ bck,w: 

Simple solutions for both 
light and heavy duty jobs: 

Do ... c:. •n.-1Jo:: ,lry d..:. tnm~ muhu,h llr,r ,uch 
h J m,,r. bn,,m. r:l,! or wm: l,ru,h .. ·\h,-.. w, k.:cr 
1 ,piJl rc:-.J""'n, i.: kn \ ,n ,He. 

Do ... prcp.,r,: 1he \I ,,:I.. .ir.:., hcfor.: f". m·c:r 
~h.:.1nin~ h, u,1n!.! -".'lnd ba!..!~. ruhh:r m:1c.,. va~uun1 
t-..,,m, . , ,,ntJlllmcnt rad, ,,r !Cnli'<'r.1n lxmL, r., 
keep" .l, h "·-•tcr mm: ln>m th..: i.:11t1cr, Jnd ,turm 
Jr.:,n,. 

Do ... u:-c \'JCuum, ur other m~clun,> t(• 

·.:mPh Jnd u,11..:.::t lci.,,c dcbn, <Jr lino:, L ... ·r,,rc 
-· appl}ing w:ner. 

Do ... obcain the property owner's permis,,ion to 
dispose of small amounts of power washing \\ra.5tc 
wa ter on to lanJscapcd, gravel or unpa ved 
surfaces. 

Do ... chcck vour local ~ t:irv sewer agcnC),'s 
policic, on ,v:i-h water disix=I rcb'Ulation:, hc(on: 
di;,1)0sing of w:1.,h water into the scwcr. (See li,, t 
on revcr:< >1dc) 

Do ... fic :.l\\~lfc th:ll if J i,d,an,<ing to b nJ.<e:3~ 
arcas, ,oap~· wa,h " ".1tcr may damage l:m J.-c:aping. 
Rc,,; dual n-,i,,h wa t.:r may r L1Tlain on paved 
surfaces ro evaporate. Sweep up ,olid n:;,1duC1L< 
:ind di>po, c o( properly. Vacuum booms arc 
ano ther option for captunng and cullec ting wa.-,h 
wa rcr. 

Do ... chcck to sec if loc:il urdinancc"> prevent 
ccrmin acm1t1L'!-. 

Do not let. .. \\-J,h ,,r 1\-;JStC water from 
>idcwalk, plaza o r building clc-,mmg go mto 3 

srrt:L't o r storm dr.nn. 

Report ilk-i;al sto rm drain disposal 

Call Toll fn:c 

1,800,506,2555 

Using Cleaning Agents 

Try u, 1111.: b,vd.:::r:iJ:;l-1..:ph --rh,1t.:-fr.:.: pr,\o.lu.:,,. 
Th.:} ,m: c:Nci on the crw1r,mmcn1. bu1 ,kn"t 
.:onft;sc them \\ith bcml! rnAJC Ire-,:. 5, '"P'' wscr 
cmcnni.: rh.: , rnm1 dmm ,.,_ , rem ~~1r:1 rmpacr th..: 
dcl1'°atc ~4u:.ic1c t:n\'lronm..:nr. 

\\11cn ck~1mn!! surf.le<::- \\1th :i higlt-pr<!S>1<Ti: 
11·asltt.T ,1r stewn ckcnia. ,.1dJ 1acm;rl pr..:GJtm,,n, 
, houlJ fie, 1akl'n 10 prevent tlw J b-:hn~c ,,t 
rollut.m!, llll<> chi: ,1nnn dr.1in ,y, tcm. ·n,..:-c 
1w0 m..:tho,I, (}f 'lrrfucc cli::mini.: clJ1 ioo,..:n 
:,Jd1rll,nJI m.,rcnJI thJr can conr:im mat.: local 
\\ , Jl4.:n,\ :l\'~. 

Think Water Conservation 

~1u1in11z\'.' water u-..c h\' u.:1n~ h1:,::h prc,,ur..:. l .. l\\ 
volume nodes. Be , uro: tc, check :111 hose, 1,,r 
!cJb. \X':.it1.:r 1.> :i pr..: .. mu, r..:">tm .. c, don't kt tl 111.J•., 
freely and bc sure to shuc it off in between tL,.:s. 

Screening Wash Water 
C ,nduc th ,ri11c:h drv cl,:anup before w::ishmg 
...:x·i.:n1 -: '-tirC1.:c ... ,u..:h .1, bui]Jin~, JnJ d',,!c.:k, 
uil/i loose 1x 1in1. ,1,lc,v,lk, or rLr:a :in.:,". Ket:;' 
d..::0 n, from ..:1110.::mc: •ho.: ,1, -m1 dr.111: .. t•..:r 
dL;ltltrl!.! 1:w tir-,t r;1,, II\!:,: the \\,:!, h \\' lh:r dn~U?!h 

J .. 20 n11..'.:-.h" or finer ,..:rccn !.t) (Jtch th"-· ,ul1J 
m,,rcn;d,. th.:11 J1>ro-c uf thc m.:, h m " rdi•-c 
1.:.,·-:i:o.in\..·r. l\J n~ t '.\.°t thl.' r..:m:w1u1i.: ,,. ,,h \\i'lt\'.T 

l.'.Ii!l"T .I ~(Tl:Cl. ~lH(Cf()f ,l~'nll Jr.,.lin 

Drain Inlet Protection & 
Collection of Wash Water 

Pn,,r t,.., anv \\.s, lun~. bl,,._k ..Ill , rnm1 ,lr .. u11, 

\\1th Jn 1mrcn11.Jt:, h.imcr ,u.:h J , ,anJb.1;.:, 
Pr bcnn, . or ,,·;il the , wm1 JrJm wnh plut.:, 
~•r other ;1ppn1rri,11c fficJlcn 1k 

Crcatc ;i C<.'nt;nnment :irc,1 \\ith h:m1' ,mJ 
1:-.ir- or l.rkt· .1.:k:m1;1cc ...t .1 l,0 11 , r,-•,; :o ~ccr 
1,,1,h "-.iccr c,,nr:1U1cJ. 

\\';bh n.:hic:c~ ind t..'\Juipn1~nt lHl ~,, ,, \IT 

::..,'r:'lvd ;Jft.:~J~ , , t h:1l the w;r•h \\dt<..·r (;1n x',:("" 

into the ground. 
f'umr or v:1.:uum up .-,II \\r.-,, h \\';!'.Cr In rhc 
(\.JniJincJ .. 1r \.'.~1. 

Concrete/Coring/Saw Cutting 
and Drilling Projects 

Prl'[1..X:I :1n\ Jnwn .. :._rrJ .. h~,H 111lc:r, ,,. u,il' ~ ..In 

'J(n\"lt'\' rt.·d\n1 .. 1ul·"' '"·h~n'-·v~r f' ,,il--1...· . I! ',\Jte:- 1, 

:J..,c\l, ~1~:n!n,i:c :l1 ... • ~,m\,:1:1t ,1 \\:1!\,,'.r , .... :J 11 1ru11• 
,h:.. .. ,,rin:..: ~!ril:i1 •r .. I',• \.IJ'r11~:.: rr1 ~ ....... l'l .... .: 
~--~rr....: vi ,:1nJh.1:..:, ,rd ,r ,t!•,, '.:-l~...::1t '\.:Hh.· 4li 

::-r,1:c.t the: , i.1m1 Jr.un inlet 01 w:.tcr.:<1ur..,:. U-c .1 

:h(,,·d rr wet , .. 1c,.um tn n:n1n\'t: the rL·, due fr.:m1 
ch..:,~, ..:m~:ir. D,1 n,)t \\,i.,h n.:., ,Jue or p.,m1..ul.1tc 
mailer into a swrm drJm inlo.:t ur " ~,ncrcuursc. 
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Helpful telephone numbers and links: Stormwater Pollution 
Do you know where street flows actually go? 

ormwar.:r l'rotccuon Para 

L-- Ii I ['•1•1J 

t.. .• •111.• ,· ,: Hl\,·nd..­
l ·ti \",,, BJ:i.,... r,1,: 

Storm drains are NOT connected to sanitarv sewer svstems and 
19~ I' ,1; ~ I ~:~ What you should know for... treatment plants' 
('l) I I 951 -I X-i' • 

(.•It\ ,1f F-',;-,ilt'llllfll 

Ctl\ ul ~ .,1 l1r:..~,. 

C 1:\ .,; : l :lll)1.:11 J Jl' 
C.,!i'h.:.b11 (

0

1\ 

'-. .. ' \ ... f \ 
'""' ,,:\.· , .. n: 

t ·-,\• 1...-: Dec,· 1 I. ~r:·11 ,•• 

l 1•y v : l.;i,1·~ 1 l r-

l~1:\ •·J I-L•tt11,.': 

l 
0

L;'\' 11!lt!tkill \X'c ·: ... 
t·,;-· ,,l!i .• ll-., 

1t\' of J_,kc Flw,0.1,.; 

l.lt't \.'•l }_, ~'Jl; l.t 

(""1•.•, .,....f ;.r:\'.':ll~ ... ·-: 

\,ll\' L·I ~!cr1.·r. ~l \.1!!1.", 
\. It •f \t,J.!'u,.~ I 

(.::y I:-,., ' 

l:,1,· ·· • 1!11, \. .... rt 

,-u,• , H i',11111 :-,;i,IIIU,,:'.' 

(. .. t~\' ": : •c:n:-
,"'."n\· l.u,-:.1: ... ~.-L \',~JJ:t' 

( · -r, I r ''l\ t:r'.":.!1 

C ;a ol ::.11' l.J, 1Ll 

C· ·, oiT~,,·c 
,• \\ 'I 

(9511 •12~ .J 1c; 
(95 I) i69 ~,2~ 
(9C9) 795-'JSC' I 
t95 IJ 244-29 55 
(76~) - ; c.('l27 
(7(,CI l'1H •) 7~ 
(?;tJ 73o-2-i-4i 
171,0) JZ0.64 f J 
(95 I) 361-C•)CC 
(0511 ibi-2300 
(7o0) 346-2<;~-) 
(76CJ l ~ I .4C('.; 
(951) 674- 312-1 
(76.JJ 777-7Gl.'C 
(9ill 672-6777 
(95 I) 41 3-JC'(X 
(95 I) 304-2489 
(95 i J !iC-5oi:li 
(76C) 346-C'f> I I 
(i6CJ ,23. , ?.y" 
('i i i) C~J,6J~C 
(7b0) l :4--4'.> 11 
(-:151 J ,6 I ...J9')C 
(951) 6H i3 l7 
(9i l) o?4-6'144 
(9,1) 077-i ? 'i l 

REPORT IUEGAL STORM DRAIK DISPOSAL 
1,800-506-2555 o r e-mail u, at 

fcnrdc<(p' rc-Oood.on: 

~1vc,:r\1.h.· Ct'llO' \ A,.1p3 l..,Jnl:11! ,.n"I \\ 0

J h;!" 

Cc,•1\.-.cr,-0111...n 01:-,.tnc• 

www.rcflood._!!ll: 

Online rc~o,irccs include: 

C.J1l,,:n1J 'tl•nll \\:.tcr Qualtly :\, ""-XlJti"1n 

w,vw.c;:,~a'!..QO: 

St;sc,,: \ '\1:rcr fu-"'urc\'.'-. Contr\11 8oJtd 
~ ,·.wate.t.~Ha-~_y 

r"" er \\'J,hCf' 01 J\vnh <\men<~ 

ONLY RAIN IN THE DRAIN 

The primary purpose of storm drains is to c~11T)' rain water away from developed an:as 
to prevent flooding. Pollutants dischargt d to storm drains are transported directly 

into rivers, lakes and streams. Soaps, degreasers, automotive fluids, litter and a host of 
materials are washed off buildings, side\\·alb. plazas and parking areas. Vehicles anJ 
equipment must be properly managed to prevent the pollution oflocal waterways. 

Unintentional spills by mobile service operators can flow into storm drains and pollute 
our waterways. Avoid m ishaps. Always have a Spill Response Kit on hand to clean up 
unintentional spills. Only emergency Mechanical repairs should be done in Ciry streets, 
using drip pans for spills. P lumbing should be done on private property. Always store 
chemicals in a leak-proof container and keep covered when not in use. Window/Power 
Washing waste water shouldn't be released into the streets, but should be disposed of in 
a sanitary sewer, landscaped area or in the soil. Soiled Carpet Cleaning wash water 
should be fil tered before being discharged into the sanitary sewer. Dispose of all filter 
debris properly. Car Washing/Detailing operators should wash cars on private propr.:,rty 
and use a regula ted hose no:: lc for water flow control and runoff 
prevention. Capture and dispose of waste water and chemicals properly. 
Rememhcr, storm Jrains arc for receiving rain wa ter runoff only. 

REPORT lllEGAl 
STORM DRAIN 
DISPOSAL ~ 
1-800-506-2555 
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Resources 
State Water Resources Control Board 

Division of Water Quality 
1001 I Street 

Sacramento CA 95814 
(916) 341-5455 

www,swrcb ca gov/stormwtr/ 

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 swrcb ca gov/-rwgcb7/ 

Santa Ana Regional Water 
Quality Control Board - Region 8 

3737 Main Street, Suite 500 
Riverside, CA 92501-3348 

(909) 782-4130 
www swrcb ca goy/- rwgcb8/ 

San Diego Regional Water 
Quality Control Board - Region 9 

9771 Clairemont Mesa Blvd., Suite A 
San Diego, CA 92124 

(858) 467-2952 
www swrcb ca goy/-rwgcb9/ 
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To report a hazardous materials spill, 
call: 

R1vers1de County Hazardous Materials 
Emergency Response Team 

(909) 358-5055 8:00 a.m. - 5:00 p.m. 
(909) 358-5245 after 5:00 p.m. 

In an emergency call: 911 

For recycling and hazardous waste 
d isposal, 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 
activities, please call (909) 955-1200 or visit the 
StormWater/CleanWater Protection Program 
website at: 
WM co overside ca 1rn/rlerts/Qood/waterauallly 
Dlll1=a.sll 

I ;-1~~-ii 
PROTECTIO N PROGRAM 

The StormWater/CleanWaler Protection Program 
gratefully acknowledges the Santa Clara Valley 
Nonpoint Pollution Control Program, Alameda 
Countywide CleanWater Program and the City or 
Los Angeles Stormwaler Management Division for 
information provided in this brochure. 

StormWater Pollution 

Best Management 
Practices IBMPsl 
for: 

., Developers 

., General Contractors 
, Home Builders 
., Construction Inspectors 
., Anyone in the construction 

business 
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What Should You Do? 
Advance Planning to 
Prevent Pollution 

0 Remove existing vegetation only as 
needed. 

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

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

U Develop and implement an effective 
combination of erosion and 
sed iment controls for the 
construction site. 

U Practice source reduction by 
ordering o nly the amount of 
materials that are needed to finish 
the project. 

D Educate your employees and 
subcontractors about stormwater 
management requirements and 
their pollut ion prevention 
responsibilities. 

[j 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. N ote: Consult local 
d rainage policies for more 
information. 

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

0 Protect all storm drain inlets and streams 
located near the construction site to 
prevent sediment-laden water from 
entering the storm drain system. 

0 Limit access to and from the site. Stabilize 
construction entrances/exits to minimize 
the track out of dirt and mud onto adjacent 
streets. Conduct frequent st reet 
sweeping. 

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

0 Avoid storing or stockpiling materials near 
storm drain inlets, gullies or streams. 

0 Phase grading operations to limit disturbed 
areas and duration of exposure. 

0 Perform major maintenance and repairs 
of vehicles and equipment off site. 

0 Wash out concrete mixers only in 
designated washout areas at the 
construction site. 

0 Set-up and operate small concrete mixers 
on tarps or heavy plastic drop cloths. 

0 Keep construction sites clean by 
removing trash , debris, wastes, etc. on a 
regular basis. 

0 Clean-up spills immediately using dry 
clean-up methods (e.g., absorbent 
materials such as cal lilter, sand or rags 
for liquid spills; sweeping for dry spills 
such as cement, mortar or fertilizer) and 
by removing the contaminated soil from 
spills on dirt areas . . 

0 Prevent erosion by implementing any or a 
combination of soil stabilization practices 
such as mulching, surface roughening, 
permanent or temporary seeding. 

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

0 Practice proper waste disposal. Many 
construction materials and wastes, 
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. 

0 Cover open dumpsters with secured tarps 
or plastic sheeting. Never clean out a 
dumpster by washing it down on the 
construction site. 

0 Arrange for an adequate debris disposal 
schedule to insure that dumpsters do not 
overflow. 

GENERAl CONSTRUCTION ACTIVITIES STORMWATER PERMIT 

The State Water Resources Control Board 
(SWRCB) adopted a new Construction 
Activities General Permit (WQ Order No. 99-
0BDWQ) on August 19, 1999, superseding 
the now expired SWRCB statewide General 
Permit (WQ Order No. 92-0BDWQ). This 
permit is administered and enforced by the 
SWRCB and the local Regional Water Quality 
Control Boards (RWQCB). The updated 
Construction Activities General Permit 
establishes a number of new stormwater 
management requirements for construction 
site operator. 

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

Frequenllv 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 or more acres. 

How do I 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 s ite . For ongoing 
construction activi ty 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 I do to comply with 
the requirements of the 
Construction Activities General 
Permit? 

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

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

e Keep a copy of the SWPPP at the 
construction site for the entire duration of 
the project. 

e Calculate the anticipated stormwater run­
off. 

e Implement an effective combination of 
erosion and sediment control on all soil 
disturbed areas. 

e Conduct site inspecti ons prior to 
anticipated storm events, every 24-hours 
during extended storm events, and after 
actual storm event. 

e Perform repair and maintenance of BMPs 
as soon as possible after storm events 
depending upon worker safety. 

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

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

NOTE: Please refer lo the Construction 
Activities General Permit for detailed 
information. You may contact /he SWRCB, 
your local RWQCB, or visit the SWRCB 
website at Yl\W! sy(fcb ca aov(stonny,trl to 
obtain a State Construe/ion Activities 
Stormwater 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 vegetative 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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for lnlormalion: 
=or more information on the General Industrial 
3torm Water Permit contact: 

3tate Water Resources Control Board (SWRCB) 
:916) 657-1146 or www.swrcb.ca.gov/ or, at your 
~egional Water Quality Control Board (RWQCB). 

3anta Ana Region (8) 
:::alifornia Tower 
3737 Main Street, Ste. 500 
~iverside, CA 92501-3339 
:909) 782-4130 

3an Diego Region (9) 
3771 Clairemont Mesa Blvd., Ste. A 
3an Diego, CA 92124 
:619) 467-2952 

:::olorado River Basin Region (7) 
73-720 Fred Waring Dr. , Ste. 100 
=>aim Desert, CA 92260 
760) 346-7491 

SPILL RESPONSE AGENCY: 
-iAZ-MAT: (909) 358-5055 
-IAZARDOUS WASTE DISPOSAL: (909) 358-5055 
RECYCLING INFORMATION: 1-800-366-SAVE 
ro REPORT ILLEGAL DUMPING OR A CLOGGED 
STORM DRAIN: 1-800-506-2555 

To order additional brochures or to obtain information 
on other pollution prevention activities, call: 

(909) 955-1111. 

~ Storm Water 
~lWB! 

PROTECTION PROGRAM 

~iverside County gratefully acknowledges the State 
Nater Quality Control Board and the American Public 
Narks Association, Storm Water Quality Task Force for 
.he information provided in this brochure. 

D10 You KN0~w, ., ., . 
YOUR FACILITY MAY 
NEED A STORM WATER 
PERMIT? 

Many industrial facilities 
and manufacturing operntions 

must obtain coverage under the 
Industrial Activities Storm Water 

General Permit 

FIND OUT 
IF YOUR FACILITY 

MUST OBTAIN A PERMIT 

.__.. -....-1 

StormWater Pollution . .. What you should know 
Riverside County has two drainage systems - sanitary sewers and storm drains. 
The storm drain system is designed to help prevent flooding by carrying excess 
rainwater away from streets. Since the storm drain system does not provide for 
water treatment, it also serves the 
unintended function of transporting 
pollutants directly to our waterways 

Unlike sanitary sewers, storm 
drains are not connected to a 
treatment plant - they flow directly 
to our local streams, rivers and 
lakes. 

In recent years, awareness of the need 
to protect water quality has increased. 
As a result, federal, state, and local 
programs have been established to 
reduce polluted stormwater discharges to 
our waterways. The emphasis of these 
programs is to prevent stormwater 
pollution since it's much easier, and less 
costly, than cleaning up "after the fact." 

~~ 
~ ~ 

National.' Pollutant Discharge Elimination System (NPDES) 

In 1987, the Federal Clean Water Act was amended to establish a framework for 
regulating industrial stormwater discharges under the NPDES permit program. In 
California, NPDES permits are issued by the State Water Resources Control Board 
(SWRCB) and the nine (9) Regional Water Quality Control Boards (RWQCB). In 
general, certain industrial facilities and manufacturing operations must obtain 
coverage under the Industrial Activities Storm Water General Permit if the type of 
facilities or operations falls into one of the several categories described in this 
brochure. 
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How Do I Know If I Need A Permit? 

=allowing are fl!!!!_eral descriptions of the 
ndustry categories types that are regulated by the 
ndustrial Activities Storm Water General Permit. 
:;ontact your local Region Water Quality Control 
3oard to determine if your facility/operation 
·equires coverage under the Permit. 

-+ Facilities such as cement manufacturing; 
'eedlots; ferti lizer manufacturing; petroleum 
·efining; phosphate manufacturing; steam electric 
Jower generation; coal mining; mineral mining 
md processing; ore mining and dressing; and 
3sphalt emulsion; 

-+ Facilities classified as lumber and wood 
Jroducts (except wood kitchen cabinets); pulp, 
Japer, and paperboard mills; chemical producers 
:except some pharmaceutical and biological 
Jroducts); petroleum and coal products; leather 
Jroduction and products; stone, clay and glass 
Jroducts; primary metal industries; fabricated 
;tructural metal; ship and boat building and 
·epairing; 

-+ Active or inactive mining operations and 
Jil and gas exploration, production, processing, or 
:reatment operations; 

-+ Hazardous waste treatment, storage, or 
jisposal facilities; 

How do I obtain coverage under the 

➔ Landfills, land application sites and open 
dumps that receive or have received any industrial 
waste; unless there is a new overlying land use 
such as a golf course, park, etc., and there is no 
discharge associated with the landfill; 

➔ Facilities involved in the recycling of 
materials, including metal scrap yards, battery 
reclaimers. salvage yards, and automobile 
junkyards; 

➔ Steam electric power generating facilities, 
facilities that generate steam for electric power by 
combustion; 

➔ Transportation facilities that have vehicle 
maintenance shops, fueling facilities, equipment 
cleaning operations, or airport deicing operations. 
This includes school bus maintenance facilities 
operated by a school district; 

➔ Sewage treatment facilities; 

➔ Facilities that have areas where material 
handling equipment or activities, raw materials, 
intermediate products, final products, waste 
materials, by-products, or industrial machinery 
are exposed to storm water. 

rndustrial Activities Storm Water General Permit? 

Jbtain a permit application package from your local Regional Water Quality Control Board listed on the back 
Jf this brochure or the State Water Resources Control Board (SWRCB). Submit a completed Notice of Intent 
:NOi) form, site map and the appropriate fee ($250 or $500) to the SWRCB. Facilities must submit an NOi 
:hirty (30) days prior to beginning operation. Once you submit the NOi, the State Board will send you a letter 
3cknowledging receipt of your NOi and will assign your facility a waste discharge identification number (WDI D 
\lo.). You will also receive an annual fee billing. These billings should roughly coincide with the date the State 
3oard processed your original NOi submittal. 

'-' -; 

What are the requirements of the 
Industrial Activities Storm Water General Permit? 

The basic requirements of the Permit are: 

1. The facility must eliminate any non-stormwater discharges or obtain a separate permit for such 
discharges. 

2. The facility must develop and implement a Storm Water Pollution Prevention Plan (SWPPP). The 
SWPPP must identify sources of pollutants that may be exposed to stormwater. Once the sources of 
pollutants have been identified, the facility operator must develop and implement Best Management 
Practices (BMPs) to minimize or prevent polluted runoff. 

Guidance in preparing a SWPPP is available from a document prepared by the California Storm Water 
Quality Task Force called the California Storm Water Best Management Practice Handbook. 

3. The facility must develop and implement a Monitoring Program that includes conducting visual 
observations and collecting samples of the facility's storm water discharges associated with industrial 
activity. The General Permit requires that the analysis be conducted by a laboratory that is certified by the 
State of California. 

4. The facility must submit to the Regional Board, every July 1, an annual report that includes the results of 
its monitoring program. 

A Non-Storm Water Discharge is ... any 
discharge to a storm drain system that is not 
composed entirely of storm water. The following 
non-storm water discharges are authorized by the 
General Permit: fire hydrant flushing; potable 
water sources, including potable water related to 
the operation, maintenance, or testing of potable 
water systems; drinking founta in water; 
atmospheric condensates including refrigeration, 
air conditioning, and compressor condensate; 
irrigation drainage; landscape watering; springs; 
non-contaminated ground water; foundation or 
footing drainage; and sea water infiltration where 
the sea waters are discharged back into the sea 
water source. 

A BMP is . . . a technique, process, activity, 
or structure used to reduce the pollutant content of 
a storm water discharge. BMPs may include 
simple, non-structural methods such as good 
housekeeping, staff training and preventive 
maintenance. Additionally, BMPs may include 
structural modifications such as the installation of 
berms, canopies or treatment control (e.g. setting 
basins, oil/water separators, etc.) 

-• · -=-

WARNING: There are significant penalties for non-compliance: a minimum fine of $5.000 for failing to obtain permit 
coverage. and, up to $10. 000 per day. per violation plus $10 per gallon of discharge in excess of 1. 000 gallons 
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The Updated Model Water Efficient Landscape Ordinance 

) 
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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. 

Californ ia'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 irrigat ion. 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 Bi ll 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:/lwww.water.ca.gov/wateruseefficiency/landscapeordinance/ DWR October 2009 
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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 

ord inance 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-fam ily 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 wi ll 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, publica tions 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. 
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AUTOMOBILE PARKING 

The activities outlined in this fact 

Parked automobiles may contribute pollutants to the storm 
drain because poorly maintained vehicles may leak fluids 
containing hydrocarbons, metals, and other pollutants. In 
addition, heavily soiled automobiles may drop clods of dirt 
onto the parking surface, contributing to the sediment load 
when runoff is present. During rain events, or wash-down 
activities, the pollutants may be carried into 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. 

sheet target the following 
pollutants: 
Sediment 
Nutrients 
Bacteria 
FoaminQ Aqents 
Metals 
Hydrocarbons 
Hazardous Materials 
Pesticides and 
Herbicides 
Other 

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

Required Activities 

• If required, vehicles have to be removed from the s treet during designa ted street 
sweeping/ cleaning times. 

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

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

Recommended Activities 

• Park automobiles over permeable surfaces (e.g. gravel, or porous cement). 

• Limit vehicle parking to covered areas. 

• Perform routine maintenance to minimize fluid leaks, and maximize fuel 
e fficiency. 

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 

X 

X 
X 
X 
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WATER CONSERVATION 

Excessive irrigation and/ or the overuse of water is often 
the most significant factor in transporting pollutants to 
the storm drain system. Pollutants from a wide variety of 
sources including automobile repair and maintenance, 
automobile washing, automobile parking, home and 
garden care activities and pet care may dissolve in the 
water and be transported to the storm drain. In addition, 
particles and materials coated with fertilizers and 
pesticides may be suspended in the flow and be 
transported to the storm drain. 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment X 

Nutrients X 

Bacteria X 

FoaminQ AQents X 

Metals X 

Hydrocarbons X 

Hazardous Materials X 

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 

• Irrigation systems must be properly adjusted to reflect seasonal water needs. 

• Do not hose off outside surfaces to clean, sweep with a broom instead. 

Recommended Activities 

• Fix any leaking faucets and eliminate unnecessary water sources. 

• Use xeroscaping and drought tolerant landscaping to reduce the watering needs. 

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

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

• 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: 

Pollution 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 
costly procedures. Possible pollution prevention measures for landscape maintenance include: 

• Implement an Integrated pest management (1PM) program. 1PM is a sustainable approach to 
managing pests by combining biological, cultural, physical, and chemical tools. Refer to Appendix 
D, Fertilizer and Pesticide Management Guidance for further details. 

• Choose low water using flowers, trees, shrubs, and groundcover. 

• Appropriate maintenance (i.e. properly limed fertilizing, weeding, pest control, and pruning) will 
preserve the landscapes water efficiency, 

• Once per year, educate municipal staff on pollution prevention measures. 

MODEL PROCEDURES: 

1. Mowing, Trimming/Weeding, and Planting 

Mowing, 
Trimming/Weeding 

✓ Whenever possible, use mechanical methods of vegetation removal rather 
than applying herbicides. Use hand weeding where practical, 

FP _2 Landscape.field 11/18/02 



Planting 

2. Irrigation 

FP _2 Landscape-field 

FP-2 
✓ When conducting mechanical or manual weed control, avoid loosening the 

soil, which could erode into streams or storm drains. 

✓ Use coarse textured mulches or geotextiles to suppress weed growth and 
reduce the use of herbicides. 

✓ Do not blow or rake leaves, etc. into the street or place yard waste in gutters 
or on dirt shoulders. Sweep up any leaves, litter or residue in gutters or on 
street. 

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

✓ Place temporarily stockpiled material away from watercourses, and berm or 
cover stockpiles to prevent material releases to storm drains. 

✓ Where feasible, retain and/or plant selected native vegetation whose 
features are determined to be beneficial. Native vegetation usually requires 
less maintenance (e.g., irrigation, fertilizer) than planting ornamental 
vegetation. 

✓ When planting or replanting consider using low water use groundcovers, 

OPTIONAL: 

• Careful soil mixing and layering techniques using a topsoil mix or composted 
organic material can be used as an effective measure to reduce herbicide 
use and watering, 

✓ Utilize water delivery rates that do not exceed the Infiltration rate of the soil. 

✓ Use timers appropriately or a drip system to prevent runoff and then only 
irrigate as much as is needed. 

✓ Inspect irrigation system periodically to ensure that the right amount of water 
Is being applied and that excessill"l runoff is not occurring. Minimize excess 
watering, and repair leaks in the irrigation system as soon as they are 
observed. 

✓ 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. 

✓ If re-claimed water is used for irrigation, ensure that there is no runoff from 
the landscaped area(s). 

✓ If bailing of muddy waler Is required (e.g. when repairing a water line leak), 
do not put It in the storm drain; pour over landscaped areas. 

2 11/18102 
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3. Fertilizer and Pesticide Management 

Usage ✓ Utilize a comprehensive management system that incorporates integrated 

Scheduling 

FP _2 landscape,field 

pest management techniques. 

✓ Follow all federal, stale, and local laws and regulations governing the use, 
storage, and disposal of fertilizers and pesticides and training of applicators 
and pest control advisors. 

✓ 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. 

✓ When applicable use lhe least toxic pesticides that will do the job. Avoid use 
of copper-based pesticides if possible. 

✓ Do not mix or prepare pesticides or fertilizers 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. 

✓ Employ techniques to minimize off-targel appllcalion (e.g. spray drift) of 
pesticides, including consideration of alternative application techniques. 

✓ Calibrate fertilizer and pesticide application equipment lo avoid excessive 
application. 

✓ Periodically lest soils for determining proper fertilizer use. 

✓ Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before 
applying irrigation waler. 

✓ Inspect pesticide/fertilizer equipment and transportation vehicles daily. 

✓ Refer to Appendix D for further guidance on Fertilizer and Pesticide 
management 

OPTIONAL: 

• Work fertilizers into the soil rather than dumping or broadcasting them onto 
the surface. 

• Use beneficial Insects where possible to control pests (green lacewings, 
ladybugs, praying mantis, ground beetles, parasitic nematodes, 
lrichogramma wasps, seedhead weevils, and spiders prey on detrimental 
pest species). 

• Use slow release fertilizers whenever possible to minimize leaching. 

✓ Do not use pesticides if rain Is expected within 24 hours. 

✓ Apply pesticides only when wind speeds are low (less than 5 mph). 
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Disposal 

FP-2 

✓ Purchase only the amount ol pesticide that you can reasonably use in a 
given lime period (month or year depending on the product). 

✓ Triple rinse containers, and use rinse water as product. Dispose ol unused 
pesticide as hazardous waste. 

✓ Dispose of empty pesticide containers according to the instructions on the 
container label. 

4. Managing Landscape Waste 

Also see Waste Handling 
and Disposal procedure 
sheet 

5. Erosion Control 

Also see Waste Handling 
and Disposal procedure 
sheet 

LIMITATIONS: 

✓ 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. 

✓ 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. 

✓ Reduce the use of high nitrogen fertilizers that produce excess growth 
requiring more frequent mowing or trimming. 

✓ Inspection of drainage facilities should be conducted to detect Illegal 
dumping of clippings/cuttings in or near these facilities. Materials found 
should be picked up and properly disposed of. 

✓ Landscape wastes in and around storm drain inlets should be avoided by 
either using bagging equipment or by manually picking up the material. 

✓ Maintain vegetative cover on medians and embankments to prevent soil 
erosion. Apply mulch or leave clippings to serve as additional cover for soil 
stabilization and to reduce the velocity of storm water runoff. 

✓ Minimize the use of disking as a means of vegetation management because 
the practice may result in erodable barren soil. 

✓ Confine excavated materials to pervious surfaces away from storm drain 
inlets, sidewalks, pavement, and ditches. Material must be covered if rain is 
expected. 

Alternative pest/weed controls may not be available, suitable, or effectiw in every case. 
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IC7. LANDSCAPE MAINTENANCE 

Best Management Practices (BMPs) 

A BMP is a technique, measure or structural control that is 
used for a given set of conditions lo improve the quality of 
the slormwaler runoff In a cosl effective manner•. The 
minimum required BMPs for this activity are oullined in lhe 
box lo lhe right. Implementation or pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more cosily or 
complicated procedures. Proper employee training Is key 
lo the success of BMP implementation. 

The BMPs outlined in this fact sheet target the following 
pollutants: 

Taraeted Constituents 
Sediment X 

Nulrlents X 

Floalable Materials X 

Metals 
Bacteria X 

Oil & Grease 
Organics & Toxlcants 
Pesticides X 

Oxvaen Demandina X 

MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Goad Housekeeping 

• Properly store and dispose of gardening wastes. 

• Use mulch or other erosion control measures on 
exposed soils. 

• Properly manage lrrigallon and runoff. 

• Properly store and dispose of chemicals. 

• Properly manage pesticide and herbicide use. 

• Properly manage fertilizer use. 

Stencil storm drains 
Training 

• Train employees on these BMPs, slonn waler 
discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee !raining in pollution 
prevention. 

Provided below are specific procedures associated with each of the minimum BMPs along with procedures for 
additional BMPs that should be considered if this activity lakes place al a facility localed near a sensitive 
waterbody. In order lo 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 lhe appropriate BMPs is a site• 
specific process, the types and numbers or additional BMPs will vary for each facility. 

1. Take steps to reduce landscape maintenance requirements. 
• Where feasible, retain and/or plant native vegetation wilh features that are determined to be 

beneficial. Native vegetation usually requires less maintenance than planting new vegetation. 
• When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers. 
• Consider alternative landscaping techniques such as nalurescaping and xeriscaping. 

2. Properly store and dispose of gardening wastes. 
• Dispose of grass clippings, leaves, slicks, or other collected vegetation as garbage al a pemiilled 

landfill or by composting. 
• Do not dispose of gardening wastes In streets, waterways, or storm drainage systems. 
• Place temporarily stockpiled material away from watercourses and slomi drain Inlets, and berm 

and/or cover. 
3. Use mulch or other erosion control measures on exposed soils. 

1 EPA" Preliminary Data Summary of Urban Storm water Best Mana gem en/ Practices" 
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4. Properly manage Irrigation and runoff. 
• Irrigate slowly or pulse irrigate so the infiltration rate of the soil is not exceeded. 
• Inspect irrigation system regularly for leaks and to ensure that excessive runoff is not occurring. 
• If re-claimed water 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 repairing a water line leak), do not put II in the storm 

drain; pour over landscaped areas. 
• Use automatic timers to minimize runoff. 
• Use popup sprinkler heads in areas with a lot of activity 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 pesticide products with guidance from the local fire department 
and/or County Agricultural Commissioner. 

• Provide secondary containment for chemical storage. 
• Dispose of empty containers according to the instructions on the container label. 
• Triple rinse containers and use rinse water as product. 

6. Properly manage pesticide and herbicide use. 
• Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of 

pesticides and herbicides and training of applicators and pest control advisors. 
• Follow manufacturers' recommendations and label directions. 
• Use pesticides only if there is an actual pest problem (not 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 the 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 control the targeted pest. 
• Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides. 

Use hand weeding where practical. 
• Do not apply any chemicals directly to surface waters, unless the application is approved and 

permitted by the state. Do not spray pesticides within 100 feet of open waters. 
• Employ techniques to minimize off-target application (e.g. spray drift) of pesticides, including 

consideration of alternative application techniques. 
• When conducting 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 topsoil mix or composted organic material can 

be used as an effective measure to reduce herbicide use and watering. 
7. Properly manage fertilizer use, 

• Follow all federal, state, and local laws and regulations governing 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 alternative application techniques. Calibrate fertilizer distributors to avoid 
excessive application. 

• Periodically test soils for determining proper fertilizer use. 
• Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 
• Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying irrigation 

water. 
• Use slow release fertilizers whenever possible to minimize leaching 
• 
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8. Incorporate the following Integrated pest management techniques where appropriate: 

Training 

• Mulching can be used to prevent weeds where turf is absent. 
• Remove insects by hand and place in soapy water or vegetable oil. Alternatively, remove insects 

with water or vacuum them off the plants. 
• Use species-specific traps (e.g. pheromone-based traps or colored sticky cards). 
• Sprinkle the ground surface with abrasive diatomaceous 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 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, and tree trunk guards. 
• Promote beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, 

ground beetles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that 
prey on detrimenlal pest species, 

1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 
requirements. 

2, Educate and train employees on the use of pesticides and pesticide appllcatlon techniques. 
Only employees properly trained to use pesticides can apply them. 

3, Train and encourage employees to use Integrated pest managemoot techniques. 
4, Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill. 

• Ensure that employees are familiar with the site's spill control plan and/or proper spill cleanup 
procedures. 

• BMP IC17 discusses Spill Prevention and Control in detail. 
5. Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
6. Use a training log or similar method to document training. 

Stencil storm drains 
Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to 
storm drain inlels. Stencils should read "No Dumping Drains to Ocean·. 

References 

California Storm Water Best Management Practice Handbook, Industrial and Commercial. 2003. 
www.cabmphandbooks.com 

Calilornla Storm Water Best Management Practice Handbooks. Industrial/Commercial Best Managemenl 
Practice Handbook. Prepared by Camp Dresser& McKee, Larry Walker Associates, Urtbe and Associates, 
Resources Planning Associates lor StormwaterQuality Task Force. March 1993. 

King County Stormwater Pollution Control Manual. Best Management Praclices for Businesses. King County 
Surface Water Management. July 1995. On-line: http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Stormwater Management Manual for Western Washington. Volume tV Source Control BMPs. Prepared by 
Washington State Department or Ecology Water Quality Program. Publication No. 99-14. August 2001. 
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Water Quality Handbook for Nurseries. Oklahoma Cooperative Extension Service. Division of Agricultural 
Sciences and Natural Resources. Oklahoma State University. E-951. September 1999. 

For additional Information contact: 

County of Orange 
Watershed & Coastal Resources 
Stormwater Program 
(714)567-6363 
or visit our website at: 
wwvwcwatersheds com 
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MATERIAL LOADING AND 
UNLOADING 

FF-6 

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: 

Pollution 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 
cosily procedures. Possible pollution prevention measures for material loading and unloading Include: 

• Check loading and unloading equipment regularly for leaks. 

• Cover loading docks. 

• Once per year, educate municipal staff on pollution prevention measures. 

MODEL PROCEDURES: 

General Guidelines 

FF _6 Material Load 

✓ Regularty clean work areas to remove materials such as debris, 
sandblasting material, etc. 

✓ Design loading/unloading area to prevent stormwater Nnon that would 
include grading or bermlng the area, and positioning roof downspouts so 
they direct stormwater away from loading/unloading areas. 

✓ Use overhangs or door skirts that enclose the trailer. 

✓ Park tank tNcks or delivery vehicles so that spills or leaks can be 
contained. 

✓ Avoid loading and exposing materials during rain events unless the 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. 

✓ 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 Prevenfion and 
Control procedures sheet 

Training 

Inspection 

Also see Spill Prevention and 
Control procedures sheet 

LIMITATIONS: 

FF-6 

✓ 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. 

✓ Transfer area should be designed to prevent runon or stormwater from 
adjacent areas. Sloping the pad and using a berm around the uphill side of 
the transfer area should reduce runon. 

✓ 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 lo a dead-end sump. A positive control valve should be installed 
on the drain. 

✓ Contain leaks during transfer. 

✓ Use drip pans under hoses. 

✓ Have an emergency spill cleanup plan readily available. 

✓ Place spill kits and materials next to or near each loading/unloading area. 

✓ Use drip pans or comparable devices when transferring oils, solvents, and 
paints. 

✓ Make sure forklift operators are properly trained. 

✓ Train employees regarding spill containment and cleanup. 

✓ Employees trained in spill containment and cleanup should be present 
during the loading/unloading. 

✓ Use a written operations plan that describes procedures for loading and/or 
unloading. 

✓ Check loading and unloading equipment regularly for leaks, Including valves, 
pumps, flanges and connections. 

✓ Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying 
either waler or wastewater. 

✓ Look for dust or fumes during loading or unloading operations. 

Space and time limitations may preclude all transfers from being performed indoors or under cover. It may not be 
possible to conduct transfers only during dry weather. 

REFERENCES: 

California Stonn Water Best Management Practice Handbooks. Municipal Best Management Practice Handbook. 
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Prepared by Camp Dresser & McKee, Larry Walker Associates, Uribe and Assoc/a/es, Resources Planning 
Associates for Slormwaler Qua/i/y Task Force. March 1993. 

Model Urban Runoff Program: A How-To Gulde for Developing Urban Runoff Programs for Small Municipalities. 
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Marine 
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Quality 
Control Board. July. 1998. 
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FP-3 

ROADS,STREETS,AND 
HIGHWA VS 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: 

Pollulion prevention measures have been considered and incorporated in lhe model procedures. lmplementalion of 
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or 
costly procedures. Possible pollution prevention measure for roads, streets, and highways operation and 
maintenance Include: 

• Use the least toxic materials available {e.g. water based paints, gels or sprays for graffiti removal) 

• Recycle paint and other malertals whenever possible. 

• Once per year, educate municipal staff on pollulion prevention measures. 
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FP-3 
MODEL PROCEDURES: 

1. Sweeping & Cleaning 

Sweeping Frequency and 
Timing 

Equipment Operation and 
Selection 

➔ Note: Pennission 
must be obtained for 
any discharge of 
wash water to the 
sanita,y sewer from 
the local sewering 
agency. 

Management of Material 
Removed by Sweeping 

FP _3 Roads Streets and Highways OM 

✓ Maintain a consistent sweeping schedule. Provide minimum monthly sweeping 
of streets. 

✓ Perform street cleaning during dry weather if possible. 

✓ Avoid wet cleaning or flushing of streets, and utilize dry methods where possible. 

✓ If flushing of a slreel is absolutely necessary, sweep and remove debris before 
flushing. Do not let wash water enter storm drain inlets. Collect wash water and 
direct lo a dirt or vegetated area, pump into a vacuum truck and dispose of 
properly. 

OPTIONAL: 

• Consider increasing sweeping frequency based on factors such as traffic volume. 
land use, field observations of sediment and trash accumulation, proximily to 
waler courses, etc. 

✓ Maintain cleaning equipment in good working condition and purchase 
replacement equipment as needed. Old sweepers should be replaced as 
needed with new technologically advanced sweepers (preferably 
regenerative air sweepers) that maximize pollutant removal. 

✓ Operate sweepers at manufacturer requested optimal speed levels lo 
increase effectiveness. 

✓ Clean sweepers at a wash rack that drains lo the sanitary sewer. The 
wash rack area should be covered and bermed and wash water should 
drain lo a clarifier prior to entering the sanitary sewer. 

✓ 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 industrial/commercial). 

✓ Dispose of street sweeping debris and dirt al a landfill. 

✓ Do not store swept material along the side of the street or near a storm drain 
inlet. 

✓ If dewaterlng of saturated materials is necessary ii should be conducted in a 
designated area away from storm drain inlets and the water contained for 
proper disposal. 
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➔ Nole.· Pe1111ission 
must be obtained for 
any discharge of 
wash water lo the 
sanitary sewer from 
the local sewering 
agency. 

Maximize Access for 
Sweepers 

fp .. 3 
✓ If authorized by the local sanitation agency, water may be discharged to the 

sanitary sewer only after passing through a clarifier. As an altemalive, 
dewatering can be conducted in a containment area in which saturated 
materials are placed on a tarp and allowed to dry. Dry debris is then 
disposed of properly. 

✓ Keep debris storage to a minimum during the wet season or make sure 
debris piles are contained (e.g. by berming the area) or covered (e.g. with 
tarps or permanent covers). 

✓ Keep accurate operation logs to track program. 

✓ Properly maintain and operate equipment; which will increase efficiency. 

✓ Sweeping should be conducted as close lo the curb line as possible. 

OPTIONAL: 

• Institute a parking policy to restrict parking in problematic areas during 
periods of street sweeping. 

• Post permanent street sweeping signs in problematic areas; use temporary 
signs if installation of permanent signs is not possible. 

• Develop and distribute flyers notifying residents of street sweeping 
schedules. 

2. Repair and Maintenance 

Pavement Marking 

Concrete Installation and 
Repair 

FP _3 Roads Streets and H~hways OM 

✓ Develop paint handling procedures for proper use, storage, and disposal of 
paints. 

✓ Transfer and load paint and hot thermoplastic away from storm drain inlets. 

✓ Street or hand sweep thermoplastic grindings. Yellow thermoplastic 
grindings may require special handling as they may contain lead. 

✓ Replace paints containing lead and lributyllin with less toxic alternatives. 

✓ Use water based paints. Clean application equipment in a sink that Is 
connected to the sanitary sewer. 

✓ Propeliy store leftover paints if they are to be kept for the next job, or 
dispose of propeliy. 

✓ See Spill Control procedure sheelfor guidance on the proper cleanup of 
paint spills. 

✓ Avoid mixing excess amounts of fresh concrete or cement mortar on-site. 
Only mix what is needed for the job. 

✓ Wash concrete trucks off site or in designated areas on site, such that there 
is no discharge of concrete wash water into storm drain inlets, open ditches, 
streets, or other stormwaler conveyance structures. 
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Patching, Resurfacing, 
and Surface Sealing 

Equipment Cleaning, 
Maintenance, and Storage 

Also see Equipment Repair & 
Maintenance procedure sheet. 

FP _3 Roads Streets and Highways OM 

FP-3 
✓ Store concrete materials under cover, away from drainage areas. 

✓ Return leftover materials to the transll mixer. Dispose of small amounts of 
hardened excess concrete, grout, and mortar in the trash. 

✓ Do not wash sweepings from exposed aggregate concrete Into the street or 
stonn drain. Collect and return sweepings to aggregate base stockpile, or 
dispose in the trash. 

✓ When washing poured concrete areas to remove fine particles and expose 
the aggregate, contain the wash waler for proper disposal; do not discharge 
water to the storm drain system. • 

✓ Do not allow excess concrete to be dumped on-site, except in designated 
areas. 

✓ Apply concrete, asphall, and seal coat during dry weather to allow the 
material to adequately dry prior to a rain event. 

✓ When making saw cuts in pavement, use as little water as possible and 
pertonn during dry weather. Cover each nearby or appropriate storm drain 
inlet completely with filter fabric or plastic during the sawing operation and 
contain the slurry by placing straw bales, sandbags, or gravel dams around 
the inlets. After the liquid drains or evaporates, shovel or vacuum the slur,y 
residue from the pavement or gutter and remove from site. Alternatively, a 
small on-site vacuum may be used to pick up the slurry as this will prohibit 
slurry from reaching storm drain inlets. 

✓ Pre-heat, transfer or load hot bituminous material away from stonn drain 
inlets. 

✓ Apply concrete, asphall, and seal coal during dry weather to allow the 
material to adequately d,y prior to a rain event. 

✓ Where applicable. cover and seal each nearby or appropriate storm drain 
Inlet (with waterproof material, plastic or mesh) and maintenance holes 
before applying seal coat. slurry seal, etc. Leave covers in place until job is 
complete and until 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. 

✓ Use only as much water as necessa,y for dust control, to avoid runoff. 

✓ Catch drips from paving equipment that Is not in use with pans or absorbent 
material placed under the machines. Dispose of collected material and 
absorbents properly. 

✓ Prior to a rain event or at the completion of a project, sweep the project area 
by hand or with a street sweeper. 

✓ Clean equipment including sprayers. sprayer paint supply lines, patch and 
paving equipment. and mudjacklng equipment at the end of each day. If 
equipment can be cleaned and materials reapplied al the job site, do so in 
compliance with the laws and regulations. Clean in a sink or other area (e.g. 
vehicle wash area) that is connected to the sanila,y sewer. 
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➔ Note: Pennission 
must be obtained for 
any discharge of 
wash water to the 
sanitary sewer from 
the local sewering 
agency, 

FP .. 3 
✓ If refueling or repairing vehicles and equipment must be done on-site, 

conduct the activity away from storm drain inlets and watercourses, 

✓ Place drip pans or absorbent materials under heavy equipment when not in 
use. 

✓ Clean paint brushes and tools covered with waler-based painls in sinks 
connected to sanilary sewers. Brushes and tools covered with non-water­
based paints, finishes, or other materials must be cleaned In a manner that 
enables collection or used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

OPTIONAL: 

• Conduct cleaning at a corporation or maintenance yard if possible. 

• When practical, perform major equipment repairs at the corporation yard, 

➔ In addillon to the procedures above, review and apply general procedures 
oullined for Minor Construe/ion aclivilies when conducting slreet, road, and 
highway repair and maintenance ac/iv//ies. 

3. Bridge and Structure Maintenance 

Painting and Paint 
Removal 

Graffiti Removal 

FP -3 Roads Streets and H~hways OM 

✓ Transport paint and materials to and from job sites in containers with secure 
lids and tied down to the transport vehicle. 

✓ Do not transfer or load paint near slorm drain inlets or watercourses. 

✓ Test and inspect spray equipment prior to starting to paint. Tighten all hoses 
and connections and do not overfill paint container. 

✓ If sand blasting Is used to remove paint. cover nearby storm drain inlets prior 
to starting work, 

✓ If the bridge crosses a watercourse, perform work on a maintenance traveler 
or plattorm, or use suspended netting or tarps lo capture paint, rust, paint 
removing agents, or other materials, to prevent discharge of materials to 
surface waters. If sanding, use a sander wilh a vacuum filler bag. 

✓ Recycle paint when possible (e.g. paint may be used for graffiti removal 
activities), Dispose of paint al an appropriate household hazardous waste 
facility. 

✓ See Spill Control procedure sheet for guidance on the proper cleanup of 
paint spills. 

✓ Avoid graffiti abatement activities during rain events. 

✓ Protect nearby storm drain inlets prior to removing graffiti from walls, signs, 
sidewalks, or other structures needing graffiti abatement Clean up 
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Guardrail and Fence 
Repair 

LIMITATIONS: 

FP .. 3 
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent 
and properly disposing of the absorbent. 

✓ Nole thal care should be taken when disposing of waste since ii may need 
lo be disposed of as hazardous wasle. 

✓ When graffiti Is removed by painting over, implement lhe procedures under 
Painting and Pain! Removal above. 

✓ Dlrecl runoff from sand blasting and high pressure washing (wilh no cleaning 
agents) into a landscaped or dirt area. 

✓ If a graffiti abalemenl melhod generates wash waler containing a cleaning 
compound (such as high pressure washing wilh a cleaning compound), plug 
nearby storm drains and collect wash water and dispose of properly. 

OPTIONAL: 

• Consider using a waterless and non-loxlc chemical cleaning method for 
graffiti removal (e.g. gels or spray compounds). 

✓ When cleaning guardrails or fences follow lhe appropriate surface cleaning 
methods (depending on lhe type of surface) oullined In lhe Sidewalk, Plaza, 
and Fountain Maintenance and Cleaning procedure sheet. 

✓ II painting is conducted, follow lhe Painting and Pain/ Removal procedures 
above. 

✓ If graffiti removal Is conducted, follow the Graffiti Removal procedures 
above. 

✓ If construction takes place, see the procedure sheel for Minor Construe/ion. 

✓ Recycle male rials whenever possible. 

Limitations relaled lo street sweeping may Include high equipment costs, the potenlial inability lo restrict parking in 
urban areas, the need for sweeper operator !raining, lhe inability of current sweeper technology to remove oil and 
grease, and the lack of scientific evidence regarding the expected levels of pollutant removal. 

REFERENCES: 

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, California Coastal Commission, Monterey Bay National Marine 
Sanctuary, Assoc/a/ion of Monterey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Qualify 
Control Board. July. 1998. 

Oregon Association al Clean Waler Agencies. Oregon Municipal Stormwater Toolbox for Maintenance Practices. 
June 1998. 

Sanla Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management 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 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: 

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 responsible for these activities and ensure 
that these model procedures are followed, 

POLLUTION PREVENTION: 

Pollution 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 
costly procedures. Possible pollution prevention measures for water and sewer utility operation and maintenance 
include: 

• Inspect potential non-storm water discharge flow paths and clear/cleanup any debris or pollutants 
found (i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills). 

• Once per year, educate municipal staffon pollution prevention measures. 
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FP-6 

MODEL PROCEDURES: 

1. Water Line Maintenance 

Procedures can be employed to reduce pollutants from discharges associated with water utility 
operation and maintenance activities. Planned discharges may Include fire hydrant testing, flushing 
water supply mains after new construction, flushing !Ines due to complaints of taste and odor, 
dewaterlng mains for maintenance work. Unplanned discharges from treated, recycled water, raw 
water, and groundwater systems operation and maintenance activities can occur from water main 
breaks, sheared fire hydrants, equipment malfunction, and operator error. 

Planned Discharges 

FP-6 .. Water & Sewer 

✓ For planned discharges use one of the following options: 

- Reuse waler for dust suppression, irrigation, or construction 
compaction 

- Discharge lo the sanitary sewer system wilh approval 

- Discharge to the storm drain system or to a creek using applicable 
pollution control measures listed below (this oplion is ONLY 
applicable to uncontaminated pumped ground waler, waler line 
flushing, fire hydrant testing and flushing, discharges from potable 
water sources other than water main breaks) and may require a 
permit from the Regional Water Quality Control Board. 

✓ If water is discharged to a storm drain inlet (catch basin), control measures 
must be put In place to control potential pollutanls (i.e. sediment, chlorine, 
etc.). Examples of some storm drain inlet protection options include: 

- Slit fence- appropriate where the Inlet drains a relatively flat area. 

- Gravel and wire mesh sediment filter - Appropriate where 
concentrated flows are expected. 

- Wooden weir and fabric- use at curb inlets where a compact 
installation is desired. 

✓ Prior to discharge, inspect discharge flow path and clear/cleanup any debris 
or pollutants found (i.e. remove trash, leaves, sediment, and wipe up liquids, 
including oil spills). 

✓ Select appropriate pollullon control measure(s) considering the receiving 
system (i.e. curb Inlet, drop Inlet, culvert, creek, etc.) and ensure that the 
control device(s) fit properly. 

2 11/18/02 



Unplanned Discharges 

FP ... 6 
✓ General design considerations for inlet protection devices include the 

following: 

- The device should be constructed such that cleaning and disposal 
of trapped sediment Is made easy, while minimizing interference 
with discharge activities. 

- Devices should be constructed so that any standing water resulting 
from the discharge will not cause excessive inconvenience or 
flooding/damage to adjacent land or struclures. 

✓ 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. 
at storm drain Inlets. 

✓ Stop the discharge as quickly as possible by turning off water source. 

✓ Inspect flow path of the discharged water: 

- Control erosion along the flow path. 

- Identify areas that may produce significant sediment or gullies, use 
sandbags to redirect the flow. 

- Identify erodible areas which may need to be repaired or protected 
during subsequent repairs or corrective actions 

✓ If repairs or corrective action will cause additional discharges of water, select 
lhe appropriate procedures for erosion control, chlorine residual, turbidity, 
and chemical additives. Prevent potential pollutants from entering the now 
path and ensure that no addilional discharged water enlers storm drain 
Inlets. 

2. Sanitary Sewer Maintenance 

Applicable to munlclpalltles who own and operated a sewage collection system. Facllltles that are 
covered under this program Include sanitary sewer pipes and pump stations owned and operated by 
the Permlttee. The owner of the sanitary sewer facllltles Is the entity responsible for carrying out this 
prevention and response program. 
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Sewer System Cleaning 

Preventative and 
Corrective Maintenance 

FP-6 

✓ Sewer lines should be cleaned on a regular basis lo remove grease, grit, 
and other debris that may lead lo sewer backups. 

✓ Establish routine maintenance program. Cleaning should be conducted al an 
established minimum frequency and more frequently for problem areas such 
as restaurants that are identified 

✓ Cleaning activities may require removal of tree roots and other identified 
obstructions. 

✓ During routine maintenance and Inspection note the condition of sanitary 
sewer structures and ldenlify areas that need repair or maintenance. Items 
to note may include the following: 

- cracked/deteriorating pipes 

- leaking joints/seals at manhole 

- frequent line plugs 

- line generally flows at or near capacity 

- suspected Infiltration or exfillration 

✓ Document suggestions and requests for repair and report the information to 
lhe appropriate manager or supervisor. 

✓ Prloriuze repairs based on the nature and severity of the problem. 
Immediate clearing of blockage or repair is required where an overilow Is 
currently occurring or for urgenl problems that may cause an imminent 
overilow (e.g. pump stalion failures, sewer line ruptures, sewer line 
blockages). These repairs may be temporary until scheduled or capital 
improvements can be completed. 

✓ Review previous sewer maintenance records to help Identify "hot spots" or 
areas with frequent maintenance problems and locations of potential system 
failure. 

3. Spill/Leak/Overflow Control, Response, and Containment 

Control 

Also see Drainage System 
procedures sheet 
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✓ Refer to counlywide Illicit Discharge Detection and Elimination Program. 
Components of this program include: 

- Investigation/inspection and follow-up 

- Eliminalion of illicit discharges and connections 

- Enforcement of ordinances 

- Respond to sewage spills 
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Response and 
Containment 

LIMITATIONS: 

FP-6 
- Facilitate public reporting of illicit discharges and connections. A 

citizen's hotline for reporting observed overflow conditions should 
be established to supplement the field screening efforts being 
conducted by the Principal Permittee. 

✓ Establish lead departmenVagency responsible for spill response and 
containment. Provide coordination within departments. 

✓ When a spill, leak, and/or overflow occurs, keep sewage from entering lhe 
storm drain system to the maximum extent practicable by covering or 
blocking storm drain inlets or by containing and diverting the sewage away 
from open channels and other storm drain facilities (using sandbags, 
inflatable dams, etc.). 

✓ If a spill reaches the storm drain notify County of Orange Health Care 
Agency through Control One at (714) 628-7208. 

✓ Remove the sewage using vacuum equipment or use other measures to 
divert It back to the sanitary sewer system. 

✓ Record required information at the spill site. 

✓ Perform field tests as necessary to determine the source of the spill. 

✓ Develop additional notification procedures regarding spill reporting as 
needed. 

Private property access rights needed lo perform testing 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 Water Best Management Practice Handbooks. Municipal Best Management Practice Handbook. 
Prepared by Camp Dresser & McKee, Larry Walker Associates, Uribe and Associates, Resources Planning 
Associates for Stotmwater Quality Task Force. March 1993. 

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line: 
htlp:tnadpw.org/wmdlnpdeslpublic_ TC.cfm 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Pian. September 
1997, updated October 2000. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. Waler Utility Pollution Prevention Pian. 
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IC7. LANDSCAPE MAINTENANCE 

Best Management Practices (BMPs) 

A BMP is a technique, measure or structural control Iha! is 
used for a given set of conditions lo improve the quality of 
the slormwaler runoff in a cost effective manner1. The 
minimum required BMPs for this activity are outlined in the 
box lo the right. Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures. Proper employee training is key 
to the success of BMP implementation. 

The BMPs outlined in this fact sheet target the following 
pollutants: 

Targeted Constlluents 
Sediment X 

Nutrlenls X 

Floatable Materials X 

Metals 
Bacteria X 

Oil & Grease 
Oraanics & Toxlcants 
Pesticides X 
Oxvoen Demandinq X 

MINIMUM BEST MANAGEMENT PRACTICES 
Pollulion Prevention/Good Housekeeping 

• Properly store and dispose ol gardening wastes. 

• Use mulch or olller erosion control measures on 
exposed soils. 

• Properly manage Irrigation and runoff. 

• Properly store and dispose of chemicals. 

• Properly manage pesticide and herbicide use. 

• Properly manage fertilizer use. 

S!encll storm drains 
Training 

• Train employees on these BMPs, storm water 
discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

Provided below are specific procedures associated with each of the minimum BMPs along with procedures for 
addilional BMPs that should be considered if this activity lakes place al a facility localed near a sensilive 
waterbody. In order to 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 site­
specific process, the types and numbers of additional BMPs will vary for each facility. 

1. Take steps to reduce landscape maintenance requirements. 
• Where feasible, retain and/or plant native vegetation with features that are determined to be 

beneficial. Native vegetation usually requires less maintenance than planting new vegetation. 
• When planting or replanting consider using low waler use flowers, trees, shrubs, and groundcovers. 
• Consider alternative landscaping techniques such as nalurescaping and xeriscaping. 

2. Properly store and dispose of gardening wastes. 
• Dispose of grass clippings, leaves, slicks, or other collected vegetation as garbage al a permitted 

landfill or by composting. 
• Do not dispose of gardening wastes In streets, waterways, or storm drainage systems. 
• Place temporarily stockpiled material away from watercourses and slonm drain inlets, and berm 

and/or cover. 
3. Use mulch or other erosion control measures on exposed soils. 

1 EPA" Preliminary Data Summary of Urban Stormwater Best Management Practices" 

IC7 Landscape Mainlenonce 



4. Properly manage Irrigation and runoff. 
• lrrigale slowly or pulse irrigate so the infillration rate of lhe soil is nol exceeded. 
• Inspect irrigation syslem regularly for leaks and lo ensure !hat excessive runoff is not occurring. 
• If re-claimed water is used for irrigalion, ensure thal !here is no runoff from the landscaped area(s). 
• Ir bailing of muddy waler Is required (e.g. when repairing a water line leak), do not put ii in lhe slorm 

drain; pour over landscaped areas. 
• Use automatic timers to minimize runoff. 
• Use popup sprinkler heads in areas wilh a lot of activity or where pipes may be broken. Consider 

!he use of mechanisms !hat reduce water now to broken sprinkler heads. 
5. Properly store and dispose of chemicals. 

• Implement storage requiremenls for pesticide products with guidance from the local fire department 
and/or County Agricultural Commissioner. 

• Provide secondary containment for chemical storage, 
• Dispose of empty conlalners according to !he instructions on the container label. 
• Triple rinse containers and use rinse water as product. 

6. Properly manage pesticide and herbicide use. 
• Follow all federal, state, and local laws and regulalions governing the use, storage, and disposal of 

pesticides and herbicides and training of applicators and pest conlrol advisors. 
• Follow manufacturers' recommendations and label direclions. 
• Use pesticides only if there is an actual pest problem (not on a regular prevenlatlve schedule). 

When applicable use less toxic pesticides that will do the job. Avoid use of copper.!Jased pesticides 
if possible. Use the minimum amounl 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 thal will effectively control the targeted pest. 
• Whenever possible, use mechanical methods of vegetalion removal rather than applying herbicides. 

Use hand weeding where practical. 
• Do not apply any chemicals directly to surface waters, unless the application is approved and 

permilted by !he state. Do not spray pesticides wilhin 100 feet of open walers. 
• Employ techniques to minimize off-target application (e.g. spray drift) of peslicides, including 

consideration of alternative application techniques. 
• 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 time period. 
• Careful soil mixing and layering techniques using a topsoil mix or composted organic material can 

be used as an effeclive measure to reduce herbicide use and walering. 
7. Properly managefertlllzer use. 

• Follow all federal, stale, and local laws and regulations governing the use, storage, and disposal of 
fertilizers. 

• Follow manufaclurers' recommendations and label directions. 
• Employ techniques to minimize off-target application (e.g. spray dritt) of fertilizer, Including 

consideration of alternative application techniques. Calibrate fertilizer distributors to avoid 
excessive application. 

• Periodically test soils for determining proper fertilizer use. 
• Fertilizers should be worked into the soil ralher than dumped or broadcast onto the surface. 
• Sweep pavement and sidewalk if fertilizer Is spilled on these surfaces before applying irrigation 

water. 
• Use slow release fertilizers whenever possible to minimize leaching 

• 
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8. Incorporate the following Integrated pest management techniques where appropriate: 
• Mulching can be used to prevent weeds where turf is absent. 
• Remove insects by hand and place in soapy water or vegetable oil. Alternatively, remove insects 

with water or vacuum them off the plants. 
• Use species-specific traps (e.g. pheromone-based traps or colored sticky cards), 
• Sprinkle the ground surface with abrasive diatomaceous 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 get in easily. 

Training 

• 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, and tree trunk guards. 
• Promote beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, 

ground beetles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that 
prey on detrimental pest species. 

1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge 
requirements. 

2, Educate and train employees on the use of pesticides and pesticide application techniques. 
Only employees properly trained to use pesticides can apply them. 

3. Train and encourage employees to use Integrated pest manageme11t techniques. 
4, Train employees on proper spill containment and cleanup. 

• Establish training that provides employees with the proper tools and knowledge to immediately 
begin cleaning up a spill. 

• Ensure that employees are familiar wilh the site's spill control plan and/or proper spill cleanup 
procedures. 

• BMP IC17 discusses Spill Prevention and Control in detail. 
5, Establish a regular training schedule, train all new employees, and conduct annual refresher 

training. 
6. Use a training log or similar method to document training. 

Stencil storm drains 

Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent lo 
storm drain Inlets. Stencils should read "No Dumping Drains to Ocean". 

References 

California Storm Water Best Management Practice Handbook, lnduslrial and Commercial. 2003. 
www.cabmphandbooks.com 

California Storm Water Best Management Practice Handbooks. Industrial/Commercial Best Managemenl 
Practice Handbook. Prepared by Camp Dresser& McKee, Lariy Walker Associates, Uribe and Associates, 
Resources Planning Associates for Stormwater Quality Task Force. March 1993, 

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses. King County 
Surface Water Management. July 1995. On-line: http://dnr metrokc.govlwlrldss/spcm.htm 

Stormwater Management Manual for Western Washington. Volume IV Source Control BMPs, Prepared by 
Washington State Department of Ecology Water Quality Program Publication No. 99-14. August 2001. 
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Water Quality Handbook for Nurseries. Oklahoma Cooperative Extension Service. Division of Agricultural 
Sciences and Natural Resources. Oklahoma Slate University. E-951. September 1999. 

For additional Information contact: 

County of Orange 
Watershed & Coastal Resources 
Stormwaler Program 
(714)567-6363 
or visit our website al: 
www ocwatersheds com 
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MATERIAL LOADING AND 
UNLOADING 

FF-6 

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: 

Pollution 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 
costly procedures. Possible pollullon prevention measures for male rial loading and unload Ing Include: 

• Check loading and unloading equipment regularly for leaks. 

• Cover loading docks. 

• Once per year, educate municipal staff on pollution prevention measures. 

MODEL PROCEDURES: 

General Guidelines 

FF _6 Material Load 

✓ Regularly clean work areas to remove materials such as debris, 
sandblasting material, etc. 

✓ Design loading/unloading area to prevent stormwater runon that would 
include grading or bermlng the area, and positioning roof downspouts so 
they direct stormwaler away from loading/unloading areas. 

✓ Use overhangs or door skirts that enclose the trailer. 

✓ Park tank trucks or delivery vehicles so that spills or leaks can be 
contained. 

✓ Avoid loading and exposing materials during rain events unless the loading 
dock Is covered and protected from rain. A seal or door skirt between the 
trailer and the building may also prevent exposure lo rain. 

✓ 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 Prevenllon and 
Control procedures sheet 

Training 

Inspection 

Also see Spill Prevention and 
Control procedures sheet 

LIMITATIONS: 

FF-6 

✓ The area where the transfer lakes place should be paved. If the liquid is 
reactive with the asphalt, Portland cement should be used lo pave the area. 

✓ Transfer area should be designed to prevent runon of slormwater from 
adjacent areas. Sloping the pad and using a berm around the uphill side of 
the transfer area should reduce runon. 

✓ 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. A positive control valve should be installed 
on the drain. 

✓ Contain leaks during transfer. 

✓ Use drip pans under hoses. 

✓ Have an emergency spill cleanup plan readily available. 

✓ Place spill kits and materlals next to or near each loading/unloading area. 

✓ Use drip pans or comparable devices when transferring oils, solvents, and 
paints. 

✓ Make sure forklift operators are properly trained. 

✓ Train employees regarding spill containment and cleanup. 

✓ Employees trained in spill containment and cleanup should be present 
during the loading/unloading. 

✓ Use a written operations plan that describes procedures for loading and/or 
unloading. 

✓ Check loading and unloading equipment regularly for leaks, Including valves, 
pumps, flanges and connections. 

✓ Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying 
eilher water or wastewater. 

✓ Look for dust or fumes during loading or unloading operations. 

Space and lime limitations may preclude all 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. 
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ff .. 6 
Prepared by Camp Dresser & McKee, Larry Walker Associates, Uribe and Associates, Resources Planning 
Associates for Stormwater Quality Task Force, March 1993. 

Model Urban Runoff Program: A How-To Gulde for Developing Urban Runoff Programs for Small Municipalities. 
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Marine 
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Cenlral Coasl Regional Water Quality 
Control 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: 

Pollution 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 
costly procedures. Possible pollution prevention measure for roads, streets, and highways operation and 
maintenance include: 

• Use the least toxic materials available (e.g. 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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FP-3 
MODEL PROCEDURES: 

1. Sweeping & Cleaning 

Sweeping Frequency and 
Timing 

Equipment Operation and 
Selection 

➔ Note: Permission 
must be obtained for 
any discharge of 
wash water to the 
sanitary sewer from 
the local sewering 
agency. 

Management of Material 
Removed by Sweeping 

FP _3 Roads Streets and Highways OM 

✓ Maintain a consistent sweeping schedule. Provide minimum monthly sweeping 
of streets. 

✓ Perform street cleaning during dry weather if possible. 

✓ Avoid wet cleaning or flushing of streets, and utilize dry methods where possible. 

✓ If flushing of a street is absolutely necessary, sweep and remove debris before 
flushing. Do not let wash water enler stonrn drain inlets. Collect wash water and 
direct to a dirt or vegetated area, pump into a vacuum truck and dispose of 
property. 

OPTIONAL: 

• Consider Increasing sweeping frequency based on factors such as traffic volume, 
land use, field observalions of sediment and trash accumulation, proximity to 
water courses, etc. 

✓ Maintain cleaning equipment in good working condition and purchase 
replacement equipment as needed. Old sweepers should be replaced as 
needed with new technologically advanced sweepers (preferably 
regenerative air sweepers) that maximize pollutant removal. 

✓ Operate sweepers at manufacturer requested optimal speed levels to 
increase effectiveness. 

✓ Clean sweepers at a wash rack that drains to the sanitary sewer. The 
wash rack area should be covered and bermed and wash water should 
drain to a clarifier prior to entering the sanitary sewer. 

✓ 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 industrial/commercial). 

✓ Dispose of street sweeping debris and dirt at a landfill. 

✓ Do not store swept material along the side of the street or near a stonrn drain 
inlet. 

✓ If dewatering of saturated materials is necessary it should be conducted in a 
designated area away from storm drain inlets and the water contained for 
proper disposal. 
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➔ Note: Permission 
must be obtained for 
any discharge of 
wash water to the 
sanitary sewer from 
the local sewering 
agency. 

Maximize Access for 
Sweepers 

Fp .. 3 
✓ If authorized by the local sanitation agency, water may be discharged to the 

sanitary sewer only after passing through a clarifier. As an alternative, 
dewatering can be conducted in a containment area in which saturated 
materials are placed on a tarp and allowed to dry. Dry debris is then 
disposed of property. 

✓ Keep debris storage to a minimum during the wet season or make sure 
debris piles are contained (e.g. by berming the area) or covered (e.g. with 
tarps or permanent covers). 

✓ Keep accurate operation logs to track program. 

✓ Properly maintain and operate equipment; which will increase efficiency. 

✓ Sweeping should be conducted as close to the curb line as possible. 

OPTIONAL 

• Institute a parking policy to restrict parking In problematic areas during 
periods of street sweeping. 

• Post permanent street sweeping signs In problematic areas; use temporary 
signs if Installation of permanent signs Is not possible. 

• Develop and distribute flyers notifying residents of street sweeping 
schedules. 

2. Repair and Maintenance 

Pavement Marking ✓ Develop paint handling procedures for proper use, storage, and disposal of 
paints. 

✓ Transfer and load paint and hol lhermoplaslic away from storm drain inlets. 

✓ Street or hand sweep thermoplastic grindings. Yellow thermoplastic 
grindings may require special handling as they may contain lead. 

✓ Replace paints containing lead and tribulyltin with less toxic alternatives. 

✓ Use waler based paints. Clean application equipment in a sink that Is 
connected lo the sanilary sewer. 

✓ Properly store leftover paints if they are to be kept for the next job, or 
dispose of property. 

✓ See Spill Control procedure sheetfor guidance on the proper cleanup or 
paint spills. 

Concrete Installation and ✓ Avoid mixing excess amounts or fresh concrete or cement mortar on-sile. 
Repair Only mix what is needed for the job. 

FP .3 Roads Slreels and Highways OM 

✓ Wash concrete trucks off site or in designated areas on site, such that there 
Is no discharge of concrete wash water into storm drain Inlets, open ditches, 
streets, or other stormwater conveyance structures. 
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Patching, Resurfacing, 
and Surface Sealing 

Equipment Cleaning, 
Maintenance, and Storage 

Also see Equipment Repair & 
Maintenance procedure sheet. 
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✓ Store concrete materials under cover, away from drainage areas. 

✓ Return lettover materials to the transit mixer. Dispose of small amounts of 
hardened excess concrete, grout, and mortar in the trash. 

✓ Do not wash sweepings from exposed aggregate concrete into the street or 
stonn drain. Collect and return sweepings to aggregate base stockpile, or 
dispose in the trash. 

✓ When washing poured concrete areas to remove fine particles and expose 
the aggregate, contain the wash water for proper disposal; do not discharge 
water to the storm drain system, 

✓ Do not allow excess concrete to be dumped on-site, except in designated 
areas. 

✓ Apply concrete, asphalt, and seal coal during dry weather to allow the 
material to adequately dry prior to a rain event. 

✓ When making saw culs in pavement, use as little water as possible and 
perfonn during dry weather. Cover each nearby or appropriate storm drain 
inlet completely with filter fabric or plastic during the sawing operation and 
contain the slurry by placing straw bales, sandbags, or gravel dams around 
the Inlets. After the liquid drains or evaporates, shovel or vacuum the slurry 
residue from the pavement or gutter and remove from site. Alternatively, a 
small on-site vacuum may be used to pick up the slurry as this will prohibit 
slurry from reaching storm drain inlets. 

✓ Pre-heat, transfer or toad hot bituminous material away from stonn drain 
inlets. 

✓ Apply concrete, asphalt, and seal coat during dry weather to allow the 
material to adequately dry prior to a rain event. 

✓ Where applicable, cover and seal each nearby or approprlale storm drain 
inlet (with waterproof material, plastic or mesh) and maintenance holes 
before applying seal coat, slurry seal, etc. leave covers in place until job is 
complete and until all water from emulsified oil sealants has drained or 
evaporated. Clean any debris from covered man holes and storm drain 
inlets when the job is complete. 

✓ Use only as much water as necessary for dust control, to avoid runoff. 

✓ Catch drips from paving equipment that Is not in use with pans or absorbent 
material placed under the machines. Dispose of collected material and 
absorbents properly, 

✓ Prior to a rain event or at lhe complellon of a project, sweep the project area 
by hand or with a street sweeper. 

✓ Clean equipment Including sprayers, sprayer painl supply lines, patch and 
paving equipment, and mudjacklng equipment at the end of each day. If 
equipment can be cleaned and materials reapplied at the job site, do so in 
compliance with the laws and regulations. Clean In a sink or other area (e.g. 
vehicle wash area) that is connected to the sanitary sewer. 
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➔ Note: Pelltlission 
must be obtained for 
any discharge of 
wash water to the 
sanilal)' sewer from 
the local sewering 
agency. 

Fp .. 3 
✓ If refueling or repairing vehicles and equipment must be done on-site, 

conduct the activity away from storm drain inlels and watercourses. 

✓ Place drip pans or absorbent materials under heavy equipment when not in 
use. 

✓ Clean paint brushes and tools covered with water-based paints in sinks 
connected to sanitary sewers. Brushes and tools covered with non-water­
based paints, finishes, or other materials must be cleaned in a manner thal 
enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

OPTIONAL: 

• Conduct cleaning at a corporation or maintenance yard if possible. 

• When practical, perform major equipment repairs at the corporation yard. 

➔ tn addillon to the procedures above, review and apply general procedures 
outlined for Minor Construction activities when conducting street, road, and 
highway repair and maintenance activilles. 

3. Bridge and Structure Maintenance 

Painting and Paint 
Removal 

Graffiti Removal 
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✓ Transport paint and materials to and from job sites in containers with secure 
lids and tied down to the transport vehicle. 

✓ Do not transfer or load paint near storm drain inlets or watercourses. 

✓ Test and inspect spray equipment prior to starting to paint. Tighten all hoses 
and connections and do not overfill paint container. 

✓ If sand blasting Is used to remove paint, cover nearby storm drain inlets prior 
to starting work. 

✓ If the bridge crosses a watercourse, perform work on a maintenance traveler 
or pla~orm, or use suspended netting or tarps to capture paint, rust, paint 
removing agents, or other materials, to prevent discharge of materials to 
surface waters. If sanding, use a sander with a vacuum filter bag. 

✓ Recycle paint when possible (e.g. paint may be used for graffiti removal 
activities). Dispose of paint at an appropriate household hazardous waste 
facility. 

✓ See Spill Control procedure sheet for guidance on the proper cleanup of 
paint spills. 

✓ Avoid graffiti abatement activities during rain events. 

✓ Protect nearby storm drain inlets prior to removing graffiti from walls, signs, 
sidewalks, or other structures needing graffiti abatement. Clean up 
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Guardrail and Fence 
Repair 

LIMITATIONS: 

FP .. 3 
afteiwards by sweeping or vacuuming thoroughly, and/or by using absorbent 
and properly disposing of the absorbent. 

✓ Note lhal care should be taken when disposing of wasle since II may need 
lo be disposed of as hazardous waste. 

✓ When graffiti is removed by painting over, implement the procedures under 
Painting and Paint Removal above. 

✓ Direct runoff from sand blasting and high pressure washing (with no cleaning 
agents) into a landscaped or dirt area. 

✓ If a graffiti abatement method generates wash water containing a cleaning 
compound (such as high pressure washing wilh a cleaning compound), plug 
nearby storm drains and collect wash water and dispose of properly. 

OPTIONAL: 

• Consider using a waterless and non-toxic chemical cleaning method for 
graffiti removal (e.g. gels or spray compounds). 

✓ When cleaning guardrails or fences follow the appropriate surface cleaning 
methods (depending on the type of surface) oullined In the Sidewalk, Plaza, 
and Fountain Maintenance and Cleaning procedure sheet. 

✓ If painting is conducted, follow lhe Painting and Paint Removal procedures 
above. 

✓ If graffiti removal is conducted, follow lhe Graffiti Removal procedures 
above. 

✓ If conslruclion lakes place, see the procedure sheet for Minor Construe/ion. 

✓ Recycle materials whenever possible. 

Limitations related lo slreel sweeping may Include high equipment costs, the potential inability lo restrict parking in 
urban areas, the need for sweeper operator training, the inabilily of current sweeper technology lo remove oil and 
grease, and the lack of scientific evidence regarding the expected levels of pollulant removal. 

REFERENCES: 

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, Cal/fornia Coastal Commission, Monterey Bay National Marine 
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Qualify 
Control Board. July. 1998. 

Oregon Association of Clean Waler Agencies. Oregon Municipal Stormwater Toolbox for Maintenance Practices. 
June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Plan. September 
1997, updated October 2000. 
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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: 

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 responsible for these activities and ensure 
that these model procedures are followed. 

POLLUTION PREVENTION: 

Pollution 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 
costly procedures. Possible pollu1ion prevention measures for waler and sewer ulilily operation and maintenance 
include: 

• Inspect potential non-storm waler discharge flow paths and clear/cleanup any debris or pollulanls 
found (i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills). 

, Once per year, educate municipal staff on pollution prevention measures. 
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MODEL PROCEDURES: 

1. Water Line Maintenance 

Procedures can be employed to reduce pollutants from discharges associated with water utility 
operation and maintenance activities. Planned discharges may Include fire hydrant testing, flushing 
water supply mains after new construction, flushing lines due to complaints oftaste and odor, 
dewaterlng mains for maintenance work. Unplanned discharges from treated, recycled water, raw 
water, and groundwater systems operallon and malntenance activities can occur from water main 
breaks, sheared fire hydrants, equipment malfunction, and operator error. 

Planned Discharges 

FP-6. Water & Sewer 

✓ For planned discharges use one of the following options: 

- Reuse water for dust suppression, irrigation, or construction 
compaction 

- Discharge to the sanitary sewer system with approval 

- Discharge to the storm drain system or to a creek using applicable 
pollution control measures listed below (this option is ONLY 
applicable to uncontaminated pumped ground water, water line 
flushing, fire hydrant testing and flushing, discharges from potable 
water sources other than water main breaks) and may require a 
permit from the Regional Water Quality Control Board. 

✓ If water is discharged to a storm drain inlet (catch basin), control measures 
must be put in place to control potential pollutants (i.e. sediment, chlorine, 
etc.). Examples of some storm drain inlet protection options include: 

- Silt fence- appropriate where the inlet drains a relatively flat area. 

- Gravel and wire mesh sediment filter - Appropriate where 
concentrated flows are expected. 

- Wooden weir and fabric- use at curb Inlets where a compact 
installation is desired. 

✓ Prior to discharge, inspect discharge flow path and clear/cleanup any debris 
or pollutants found (i.e. remove trash, leaves, sediment, and wipe up liquids, 
including oil spills). 

✓ Select appropriate pollution control measure(s) considering the receiving 
system (i.e. curb Inlet, drop inlet. culvert, creek, etc.) and ensure that the 
control device(s) fit properly. 
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Unplanned Discharges 

FP .. 6 
✓ General design considerations for inlet protection devices include the 

following: 

- The device should be constructed such that cleaning and disposal 
of trapped sediment Is made easy, while minimizing interference 
with discharge activities. 

-- Devices should be constructed so that any standing water resulting 
from the discharge will not cause excessive inconvenience or 
flooding/damage to adjacent land or structures. 

✓ 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. 
at storm drain Inlets. 

✓ Stop the discharge as quickly as possible by turning off water source. 

✓ Inspect flow path of the discharged water: 

- Control erosion along the flow path. 

- Identify areas that may produce sgnificant sediment or gullies, use 
sandbags to redirect the flow. 

- Identify erodible areas which may need to be repaired or protected 
during subsequent repairs or corrective actions 

✓ If repairs or corrective action will cause addilional discharges of water, select 
lhe appropriate procedures for erosion control, chlorine residual, turbidity, 
and chemical additives. Prevent potential pollutants 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. Facilities that are 
covered under this program Include sanitary sewer pipes and pump stations owned and operated by 
the Permlttee. The owner of the sanitary sewer facllltles Is the entlly responsible for carrying out this 
prevention and response program. 

FP-6.Waler & Sewer j 11/16/02 



Sewer System Cleaning 

Preventative and 
Corrective Maintenance 

FP-6 

✓ Sewer lines should be cleaned on a regular basis to remove grease, grit, 
and other debris that may lead to sewer backups. 

✓ Establish routine maintenance program. Cleaning should be conducted at an 
established minimum frequency and more frequently for problem areas such 
as restaurants that are identified 

✓ Cleaning activities may require removal of tree roots and other identified 
obstructions. 

✓ During routine maintenance and inspection note the condition of sanitary 
sewer structures and identify areas that need repair or maintenance. Items 
lo note may include the following: 

- cracked/deteriorating pipes 

- leaking joints/seals at manhole 

- frequent line plugs 

- line generally flows at or near capacity 

- suspected lnfillration or exfillration 

✓ Document suggestions and requests for repair and report the infonnalion to 
the appropriate manager or supervisor. 

✓ Prioritize repairs based on the nature and severity of the problem. 
Immediate clearing of blockage or repair is required where an overflow is 
currently occurring or for urgent problems that may cause an imminent 
overflow (e.g. pump station failures, sewer line ruptures, sewer line 
blockages). These repairs may be temporary until scheduled or capital 
improvements can be completed. 

✓ Review previous sewer maintenance records lo help Identify "hot spots" or 
areas with frequent maintenance problems and locations of potential system 
failure. 

3. Spill/Leak/Overflow Control, Response, and Containment 

Control 

Also see Drainage System 
procedures shee/ 

FP-6_ Waler & Sewer 

✓ Refer lo counlywide Illicit Discharge Detection and Elimination Program. 
Components of this program include: 

- Investigation/inspection and follow-up 

- Elimination of illicit discharges and connections 

- Enforcement of ordinances 

- Respond to sewage spills 

4 11/18/02 



Response and 
Containment 

LIMITATIONS: 

FP .. 6 
- Facilitate public reporting of illicit discharges and connections. A 

citizen's hotline for reporting observed overllow corditions should 
be established to supplement the field screening efforts being 
conducted by the Principal Permittee. 

✓ Establish lead departmenUagency responsible for spill response and 
containment. Provide coordination within departments. 

✓ When a spill, leak, and/or overllow occurs, keep sewage from entering the 
storm drain system to the maximum extent praclicable by covering or 
blocking storm drain Inlets or by containing and diverting the sewage away 
from open channels and other slorm drain facililies (using sandbags, 
inflatable dams, etc.). 

✓ If a spill reaches the storm drain notify County of Orange Heallh Care 
Agency through Control One at (714) 628-7208. 

✓ Remove the sewage using vacuum equipment or use other measures to 
divert it back to the sanitary sewer system. 

✓ Record required information al the spill site. 

✓ Perform field tests as necessary to determine the source of the spill. 

✓ Develop additional notification procedures regarding spill reporting as 
needed. 

Prival!l property access rights needed to perform testing along storm drain right-of-ways. Requirements of municipal 
ordinance authority for suspected source verification testing necessary for guaranteed rights of entry. 

REFERENCES: 

Ca/ifomia Storm Waler Best Management Practice Handbooks. Municipal Best Management Practice Handbook. 
Prepared by Camp Dresser & McKee, lar,y Walker Associates, Uribe and Associates, Resources Planning 
Associates for Stonnwa/erQuality Task Force. March 1993. 

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line: 
http:tnadpw.orgtwmd/npdes/public_ TC.cfm 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Plan. September 
1997, updated October 2000. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. Water Utility Pollution Prevention Plan. 
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Vortex Separator 

Description 
Vortex separators: (alternatively, swirl concentrators) are gravity 
separators, and in principle are essentially wet vaults. The 
difference from wet vaults, however, is that the vortex separator 
is round, rather than rectangular, and the water moves in a 
centrifugal fashion before exiting. By having the water move in a 
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. 

Advantages 
■ May provide the desired performance in less space and 

therefore less cost. 

■ May be more cost-effective pre-treatment devices than 
traditional wet or dry basins. 

■ Mosquito control may be less of an issue than with traditional 
wet basins. 

Limitations 
■ As some of the systems have standing water that remains 

between storms, there is concern about mosquito breeding. 

■ It is likely that vmtex separators are not as effective as wet 
vaults at removing fine sediments, on the order 50 to 100 

microns in diameter and less. 

■ The area served is limited by the capacity of the largest 
models. 

■ As the products come in standard sizes, the facilities will be 
oversized in many cases relative to the design treatment 
storm, increasing the cost. 

■ The non-steady flows of stormwater decreases the efficiency 
of vortex separators from what may be estimated or 
determined from testing under constant flow. 

■ Do not remove dissolved pollutants. 

■ A loss of dissolved pollutants may occur as accumulated organic 
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Design Considerations 

■ Service Area 

■ Settling Velocity 

■ Appropriate Sizing 

■ Inlet Pipe Diameter 

Targeted Constituents 

✓ Sediment 
✓ Nutrients 
✓ Trash 
✓ Metals 

Bacteria 
✓ Oil and Grease 
✓ Organics 

Legend {Removal Effectiveness) 

• Low 

i. Medium 

■ High 
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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 vmtex-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 emfs). 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 purpmtedly 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. 

■ If an in-line facility, the design peak flow is four times the peak of the design treatment 
event. 

■ If an off-line facility, the design peak flow is equal to the peak of the design treatment event. 

■ Headloss differs with the product and the model but is generally on the order of one foot or 
less in most cases. 

Consh·uction/lnspection 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. Laboratmy tests of 
two products support this claim. The stated performance expectation therefore implies that a 
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Vortex Separator MP-51 

lesser removal efficiency is obtained with particles less than 150 microns, and the lighter, 
organic settleables. Laborat01y tests of one of the products 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 (CSOs), 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 d1y 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 ofTSS. 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 patt 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 proprietaty to each manufacturer. However, some 
general relationships between performance and the geometty of a separator have been 
developed. CSO studies have found that the primaty determinants of performance of vortex 
separators are the diameters of the inlet pipe and chamber with all other geometty proportional 
to these two. 

Sullivan et al. (1982) found that petformance 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. 
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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, laboratmy 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-fomth 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 
necessaiy to remove and dispose the floatables separately due to the presence of petroleum 
product. 

Maintenance Requil'ements 
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 delive1y. 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 
Qua!. 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.F. 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, F.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 

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 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 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, 
tt·eated cellulose, and activated carbon. 

California Experience 
The number of installations is unknown but likely exceeds a 
thousand. Some users have repo1ted that these systems require 
considerable maintenance to prevent plugging and bypass. 

Advantages 
■ Does not require additional space as inserts as the drain 

inlets are already a component of the standard drainage 
systems. 

■ Easy access for inspection and maintenance. 

■ As thern is no standing water, there is little concern for 
mosquito breeding. 

■ 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 01· wire 
mesh. Typically a polypropylene "bag" is placed in the wire mesh 
box. The bag takes the form of the box. Most box products a1·e 
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Design Considerations 

■ Use with other BMPs 

■ Fil and Seal Capacity within Inlet 

Targeted Constituents 

✓ Sediment 
✓ Nutrients 
✓ Trash 
✓ Metals 

Bacteria 
✓ Oil and Grease 
✓ Organics 
Romoval Effoctlvoness 

See New Development and 
Redevelopment Handbook-Section 5. 

Stormwater 
ouallty 

Association 

1 of 3 



MP-52 Drain Inserts 

one 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 !lows into the second box where the filter media is located. Some products consist 
of one or more trays 01· mesh grates. The trays can hold different types of media. Filtration 
media vmy with the manufacturer: types include polypropylene, porous polymer, treated 
cellulose, and activated carbon. 

Consl:J•uction/lnspection Considerations 
Be ccttain that installation is done in a manner that makes certain that the stormwater enters 
the unit and does not leak around the pel'imeter. Leakage between the frame of the insert and 
the frame of the drain inlet can easily occur with vertical (drnp) inlets. 

Petformance 
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 
• 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. 

• 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 offaet by the number of units 
that are required, more frequent maintenance, and the shorter stmctural life (and therefore 
replacement). 

References and Sources of Additional Information 
1-Iraehovec, 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 Catch Basin 
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995 

Lany Walker Associates, ,June 1998, NDMP Inlet/In-Line Control Measure Study Repo1t 

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 Non point 
Source Pollution Control Program. 
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Outdoor Loading/Unloading 

Description 
The loading/unloading of materials usually takes place outside 
on docks or terminals; therefore, materials spilled, leaked, or lost 
during loading/unloading may collect in the soil or on other 
surfaces and have the potential to be carried away by stormwater 
runoff or when the area is cleaned. Additionally, rainfall may 
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. 

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 
■ Keep accurate maintenance logs to evaluate materials 

removed and improvements made. 

■ Park tank trucks or delivery vehicles in designated areas so 
that spills or leaks can be contained. 

■ Limit exposure of material to rainfall whenever possible. 

■ Prevent stormwater run-on. 

■ Check equipment regularly for leaks. 

January 2003 California Stormwater BMP Handbook 

Industrial and Commercial 
www .cabmphandbooks.com 

SC-30 

Objectives 

■ Cover 

■ Contain 

■ Educate 

■ Reduce/Minimize 

■ Product Substitution 

Targeted Constituents 

Sediment ✓ 
Nutrients ✓ 

Trash 

Metals ✓ 

Bacteria 

Oil and Grease ✓ 
Organics ✓ 
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SC-30 Outdoor Loading/Unloading 

Suggested Protocols 
Loading and Unloading - Geneml Guidelines 
11 Develop an operations plan that describes procedures for loading and/or unloading. 

11 Conduct loading and unloading in dry weather if possible. 

• Cover designated loading/unloading areas to reduce exposure of materials to rain. 

■ Consider placing a seal or door skirt between delivery vehicles and building to prevent 
exposure to rain. 

11 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 
loading/unloading areas. 

■ Have employees load and unload all materials and equipment in covered areas such as 
building overhangs at loading docks if feasible. 

11 Load/unload only at designated loading areas. 

11 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. 

■ Pave loading areas with concrete instead of asphalt. 

• Avoid placing storm drains in the area. 

■ Grade and/or berm the loading/unloading area to a drain that is connected to a deadend. 

Inspection 
■ 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 
■ 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. 

■ Make sure forklift operators are properly trained on loading and unloading procedures. 

2 of 4 California Stormwater BMP Handbook 
Industrial and Commercial 

www.cabmphandbooks.com 

January 2003 



Outdoor Loading/Unloading SC-30 

Spill Response and Prevention 
■ 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. 

■ Have an emergency spill cleanup plan readily available. 

■ Use drip pans or comparable devices when transferring oils, solvents, and paints. 

Othe1• Conside,·ations (Limitations and Regulations) 
11 Space and time limitations may preclude all transfers from being performed indoors or 

under cover. 

11 It may not be possible to conduct transfers only during dry weather. 

Requirements 
Costs 
Costs should be low except wben covering a large loading/unloading area. 

Maintenance 
11 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. 

■ Conduct regular broom dry-sweeping of area. 

Supplemental Information 
Further Detail of the BMP 
Special Circwnstancesfor 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. 

11 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. 

11 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 collect spillage from tank cars. 

References and Resources 

California's Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

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.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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Building & Grounds Maintenance SC-41 
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-

Description 
Storm water runoff from building and grounds maintenance 
activities can be contaminated with toxic hydl'Ocarbons in 
solvents, fertilizers and pesticides, suspended solids, heavy 
metals, abnormal pH, and oils and greases. Utilizing the 
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. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution pt·evention and BMP implementation. Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
■ Switch to non-toxic chemicals for maintenance when 

possible. 

■ Choose cleaning agents that can be recycled. 

■ Encourage proper lawn management and landscaping, 
including use of native vegetation. 
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SC-41 Building & Grounds Maintenance 

• Encourage use of Integrated Pest Management techniques for pest control. 

11 Encourage proper onsite recycling of yard trimmings. 

11 Recycle residual paints, solvents, lumber, and other material as much as possible. 

Suggestecl Pl'otocols 
P,-essu,-e Washing of Buildings, Rooftops, and Othe,- Lal'ge Objects 
• In situations where soaps 01· detergents arc used and the surrounding area is paved, press me 

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 rnnoff and loose materials. The collected runoff and solids must be disposed of 
properly. 

■ If soaps 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. 

11 If you arc pressure washing on a grassed area (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 
■ 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 measmes on exposed soils. 

Building Repai,-, Remodeling, and Conslrnciion 
• Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a 

storm drain. 

11 Use ground or drnp cloths underneath outdoor painting, scraping, and sandblasting work, 
and properly dispose of collected material daily. 

• Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning. 

• Clean paintbrnshes and tools covered with water-based paints in sinks connected to 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, etc.) for 
recycling or proper disposal. 

11 Use a storm drain cover, filter fabric, or similarly effective runoff 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 

■ 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 direct the wate1· 
through hay bales and filter fahric or use other sediment filters or traps. 

11 Store toxic material under covet· timing precipitation events and when not in use. A cover 
would include tarps or other temporn1y cover material. 

Mowing, Trimming, and Planting 
11 Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a 

permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

11 Use mulch or other erosion control measures when soils are exposed. 

11 Place temporarily stockpiled material away from watercourses and drain inlets, and herm 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. 

• Use hand weeding where practical. 

Fertilizer and Pesticide Management 
■ 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. 

11 Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based 
pesticides if possible. 

11 Do not use pesticides if rain is expected. 

■ Do not mix or prepare pesticides for application near storm drains. 

• Use the minimum amount needed for the job. 

11 Calibrate fcttilizer distributors to avoid excessive application. 

■ Employ techniques to minimize off-target application (e.g., spray drift) of pesticides, 
including consideration of alternative application techniques. 

■ Apply pesticides only when wind speeds are low. 

■ Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

■ Irrigate slowly to prevent rnnoff and then only as much as is needed. 

11 Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

■ Dispose of empty pesticide containers according to the instructions on the container label. 
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SC-41 Building & Grounds Maintenance 

■ Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused 
pesticide as hazardous waste. 

11 Implement storage requirements for pesticide products with guidance from the local fire 
depmtment and County Agricultural Commissioner. Provide secondary containment for 
pesticides. 

Inspection 
■ Inspect irrigation system periodically to ensure that the right amount of water is being 

applied and that excessive runoff is not occuning. Minimize excess watering and repair 
leaks in the irrigation system as soon as they are observed. 

'l)•aining 
11 Educate and train employees on pesticide use and in pesticide application techniques to 

prevent pollution. 

■ Train employees and contractors in proper techniques for spill containment and cleanup. 

■ Be sure the frequency of training takes into account the complexity of the operations and the 
nature of the staff. 

Spill Response and Prevention 
■ Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

11 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. 

11 I-lave employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

• Familiarize employees with the Spill Prevention Control and Countermeasure Plan. 

• Clean up spills immediately. 

Other Considerations 
Alternative pest/weed contrnls may not be available, suitable, or effective in many cases. 

Requirements 
Costs 
■ 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 collect loose particles. Wipe up spills with rngs and other 
absorbent material immediately, do not hose down the area to a storm drain. 

4 of 5 California Stormwater BMP Handbook 
Industrial and Commercial 

www .ca brnphandbooks .com 

January 2003 



Building & Grounds Maintenance SC-41 

Supplemental Information 
Ful'tltel' Detail oftlte BMP 
Fil'e Sprinkle!' Line Flushing 
Building fire sprinkler line flushing may be a somce of non-stonnwater runoff pollution. The 
water entedng the system is usually potable water, though in some areas it may be non-potable 
reclaimed wastewater. There arc 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 llushes. 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 llushes may accumulate iron, manganese, lead, copper, 
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and 
breakdown products from chlorination. This may result in a significant BOD prnblem 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 Prngram Plan http://www.swrcb.ca.gov/nps/indcx.html 

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.metrokc.gov/wlr/dss/spcm.htm 

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management 
Agencies Association (BASMAA). http://www.basmaa.org/ 

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Association (BASMAA). !illn;J /www.basmaa.org/ 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://wwJ.'l.SCVlll'ppp.org 

The Storm Water Managers Resource Center http://www.stormwatcrcenter.net/ 
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Landscape Maintenance 

Description 
Landscape maintenance activities include vegetation removnl; 
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 cont1ibute pollutants 
to t11e stonn drain system. TI1e 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 oflandscape wnste into the stonn drain system by 
collecting and properly disposing of clippings and cuttings, and 
educating employees and the public. 

Approach 
Pollution Prevention 
• Implement an integrated pest management (1PM) program. 

1PM is a sustainable approach to managing pests by 
combining biological, cultural, physical, and chemical tools. 

■ Choose low water using flowers, trees, sh111bs1 and 
groundcover. 

■ Consider alternative landscaping techniques such as 
naturescnping and xeriscaping. 

• Conduct appropliate maintenance (i.e. properly timed 
fertilizing, weeding, pest control, and pruning) to help 
preserve the landscapes water efficiency. 
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SC-73 Landscape Maintenance 

■ Consider grass cycling (grass cycling is the natural recycling of gross by leaving the clippings 
on the lawn when mowing. Grass clippings decompose quickly and release valuable 
nutrients back into the lawn). 

Suggested Protocols 
Mowing, Trimming, and Weedi11g 

a Wheneve1· 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. 

11 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. 

" Perfo1111ing mo,ving at optimal times. Mowing should not be perfom1ed if significant min 
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. 

a Collect lnwn and garden clippings, pnming waste, tree trimmings, and weeds. Chip if 
necessary, and compost or dispose of at a landfill (see waste management section of this fact 
sheet). 

a Place temporn1ily stoclqiiled material away from watercourses, and berm or cover stockpiles 
to prevent material releases to sto11n drains. 

Planting 
a Dete11nine 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 between 
preserving vegetation and the resulting maintenance needs. 

■ Retain and/or plant selected native vegetation whose features are detennined to be 
beneficial, where feasible. Native vegetation usually requires less maintenance ( e.g., 
irrigation, fertilizer) than planting new vegetation. 

11 Consider using low water use groundcovers when planting or replanting. 

Waste Management 
■ Compost leaves, sticks, or other collected vegetation or dispose of at a penuitted landfill. Do 

not dispose of collected vegetation into waterways or sto11u drainage systems. 

■ Place temporarily stockpiled material away from watercourses and storm drain inlets, and 
berm or cover stockpiles to prevent material releases to the stol1ll drain system. 

■ Reduce the use of high nitrogen fertilizers that produce excess growth requiring more 
frequent mowing or trimming. 
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Landscape Maintenance SC-73 

• Avoid landscape wastes in and around storm drain inlets by either using bagging equipment 
or by manually picking up the material. 

Irrigation 
11 Where practical, use automatic timers to minimize runoff. 

11 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) ifre-clnimed water is used for 
irrigation. 

" If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in 
the storm drain; pour over landscaped areas. 

a 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 
• Utilize a comprehensive management system thnt incorporates integrated pest management 

(1PM) techniques. TI1ere are many methods and types of 1PM, 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 oflarger plants. 

Store-bought traps, such as species-specific, pheromone-based traps or colored stick-y 
cards, can be used. 

Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs 
can get in easily. 

In coses where microscopic parasites, such as bacteria and fungi, are causing damage to 
plants, the affected plant material can be removed and disposed of (pnming 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, t1ichogramma wasps, seed head weevils, and 
spiders that prey on detrimental pest species can be promoted. 

■ Follow nil 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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SC-73 Landscape Maintenance 

11 Use pesticides only if there is an actual pest problem (not on n regular preventative 
schedule). 

" Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low 
(less than 5 mph). 

11 Do not mix or prepare pesticides for application near stonn drains. 

11 Prepare the minimum amount of pesticide needed for the job and use the lowest rate that 
will effectively control the pest. 

11 Employ techniques to minimize off-target application ( e.g. spray drift) of pesticides, 
including consideration of alternative application techniques. 

■ Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

■ Calibrate fe1tilizer and pesticide application equipment to avoid excessive application. 

• Pe1iodical!y test soils for determining proper fe1tilizer use. 

• Sweep pavement and sidewalk iffe1tilizer is spilled on these smfaces before applying 
irrigation water. 

■ Purchase only the amount of pesticide that you can reasonably use in a given time period 
(month or year depencling on the product). 

11 Triple rinse containers, and 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 

■ Inspect irrigation system periodically to ensure that the right amount of water is being 
applied and tliat excessive runoff is not occuriing. Minimize excess watering, and repnil­
leaks in the irrigation system as soon ns tl1ey are observed. 

■ Inspect 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. 

11 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 tl1e latest IPM 
techniques. 
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Landscape Maintenance SC-73 

■ Employees who are not authorized and trained to apply pesticides should be periodically (at 
least annually} infonued 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-u, Spill Prevention, Control & Cleanup 

■ Have spill cleanup matetials readily available and in a know in location 

" Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup matetial. 

Other Considerations 
■ The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6, 

Pesticides and Pest Control Operations place sttict controls over pesticide application and 
handling and specify training, annual refresher, and testing requirements. TI1e regulations 
generally cover: a list of approved pesticides and selected uses, updated regularly; general 
application infonuation; equipment use and maintenance procedures; and record keeping. 
The California Department of Pesticide Regulations and the County Agricultural 
Commission coordinate and maintain the licensing and certification programs. All public 
agency employees who apply pesticides and herbicides in "agticultural use" areas such as 
parks, golf courses, rights-of-way and recreation areas should be properly ce1tified 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 mate1ial safety 
data sheet (MSDS) files. 

■ Municipalities do not l1ave the authority to regulate the use of pesticides by school distlicts, 
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 ptior 
to the application of pesticides is now required, and IPM is stated as tl1e preferred approach 
to pest management in schools. 

Requirements 
Costs 
Additional training of municipal employees will be required to address 1PM techniques and 
BMPs. !PM methods will likely increase labor cost for pest control which may be offset by lower 
chemical costs. 

Maintenance 
Not applicable 
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SC-73 landscape Maintenance 

Supplemental Information 
Furtlter Detail oftlte BMP 
Waste Management 

Composting is one of the better disposal alternatives iflocally 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 mnnicipal maintenance programs as well as 
private sources would probably be compatible with most composting facilities 

Conh·actors and Ot/1er 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 documentation of pesticide use on agency property to the agency in a timely 
manner. 

References and Resources 
King County Stonuwater Pollution Control Manual. Best Management Practices for Businesses. 
1995. King County Surface Water Management. July. On-line: 
http://dnr.metrnkc.goy/wJr/dss/spcm.htm 

Los Angeles County Stornnvater Quality Model Programs. Public Agency Activities 
http: //lodpw.org/wmd/npdes/model Hnks.cfm 

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, California 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 Stonnwater Program 
http://www.ocwatersheds.com/StormWater/swp inn·oductjon.asp 

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 
Honsekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of 
Wastewater Management. On-line: http://www.epn.gov/npdes/menuofbmps/po)I 8.htin 
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Site Design & Landscape Planning SD-10 

Description 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

0 Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

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 ofland 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 
oppo1tunities, 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. 
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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. 

11 Map and assess land suitability for mban 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, smface waters, agricultmal 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 rnn). Mapping and assessment 
should recognize not only these resomces but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natmal areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Consel'Ve Nahl1'al Areas during Landscape Planning 
If 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: 

• Cluster development on least-sensitive p01tions of a site while leaving the remaining land in 
a natural undisturbed condition. 

11 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. 

■ Preserve riparian areas and wetlands. 

Maximize Nahtl'Cll Water Stomge and lnfiltl'Cltion Opportunities Within the Landscape Unit 
■ Promote the conservation of forest cover. Building on land that is already deforested affects 

basin hydrology to a lesser extent than conve1ting 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 rnnoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

■ Maintain natmal storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams. Develop and implement policies and 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these featmes. Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

■ Evaluating infiltration opportunities by referring to the storm water management manual for 
the jmisdiction 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 relatively contaminated rnnoff away from groundwater 
recharge areas. 

Protectio11 of Slopes a11d Cha11nels cluri11g La11clscape Desig11 
" Convey rnnoff safely from the tops of slopes. 

11 Avoid distUl'bing steep or unstable slopes. 

11 Avoid distUl'bing natmal channels. 

11 Stabilize distmbed slopes as quickly as possible. 

• 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 tempora1y and permanent channel crossings as quickly as possible, and ensme that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

11 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 tributa1y 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 
Variousjmisdictional 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. 
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SD-10 Site Design & Landscape Planning 

Redevelopment may present significant opportunity to add feat mes 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 infrastrncture, opportunities should not be missed to maximize infiltration, 
slow 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. 

Stormwatcr Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Pmt 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 Februaiy 2003. 

Ventura Countyv,ide Technical Guidance Manual for Stormwater Quality Control Measmes, 
July 2002. 
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Roof Runoff Controls 

Rain Garden 

Description 
Various roof runoff controls are available to address stormwater 

SD-11 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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 runoff 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 infiltrnting 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 
eve1y 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 to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store storm water for inigation or 
infiltration between storms. This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If 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 storm water 
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and \\~II 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 d1y wells or infiltration trenches. A city well is constrncted 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the d1y well and infiltrate after the storm event. An underground connection from 
the downspout conveys water into the d1y 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 inse1ted vertically into the d1y well to allow for inspection 
and maintenance. 

In practice, chy 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 rnnoff received, but are typically 4 to s feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of JO feet). 

To protect the foundation, d1y 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, d1y wells have 
ve1y limited feasibility. 

Infiltration trenches function in a similar manner and would be paiticularly effective for larger 
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
storm water runoff. These are described under Treatment Controls. 

Pop-up Drninage 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 chy periods, for ease oflawn 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 oppo1tunities 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 subsU1face 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 storm water 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 Slllfaces. 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 
■ City of Ottawa's Water Links Surface - Water Quality Protection Program 

■ City of Toronto Downspout Disconnection Program 

■ City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Ma1ty Catherine, Stormwater, "Low-Impact Development", January/Februmy 2003. 
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD. 
wwv.1.lid-stormwater. net 

Stait at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

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: 

■ Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

■ Design irrigation systems to each landscape area's specific water requirements . 

■ 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. 

■ 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. 
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SD-12 Efficient Irrigation 

• Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

11 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 feat mes such as: 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in rnnoff 

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 boundaiy and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fe1iilizer or pesticides to sustain 
growth 

• Employ other comparable, equally effective methods to reduce irrigation water rnnoff. 

Redeveloping Existing Installations 
Various jurisdictional storm water 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 
Depmiment 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, Februaiy 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 Februa1y 2003. 

Ventura Countywide Technical Guidance Manual for Storm water Quality Control Measmes, 
July 2002. 
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Storm Drain Signage SD-13 
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Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

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 ale1ting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs ale1t the public to the destination of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and industl'ial 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: 

■ Provide stenciling or labeling of all storm drain inlets and 
catch basins, constrncted or modified, within the project area 
with prohibitive language. Examples include "NO DUMPING 
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SD-13 Storm Drain Signage 

- DRAINS TO OCEAN" and/or other graphical icons to discomage illegal dumping. 

■ 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 storm water staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Variousjnrisdictional 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 constrnction, and land disturbing activities with structural or 
impervious snrfaces. 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 Conside1•ations 
11 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 
11 Signage on top of curbs tends to weather and fade. 

11 Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information 
Examples 
" 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 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, Febrna1y 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 Febrnmy 2003. 

Ventura Countywide Technical Guidance Manual for Storm water Quality Control Measmes, 
July 2002. 
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Maintenance Bays & Docks 
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Description 
Several measures can be taken to prevent operations at 

SD-31 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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 
ofloading docks from groce1y stores and warehouse/distribution centers, engineered infiltration 
systems may be considered. 

Suitable Applications 
Appropriate applications include commercial and industrial a reas 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 consis tent with these code 
requirements. 

Designing New Installations 
Designs of maintenance bays should consider th e following: 

■ Repair/maintenance bays and vehicle parts with fluids should 
be indoors; or designed to preclude urban run-on and runoff. 

■ Repair/maintenance floor areas should be paved with 
Portland cement concrete ( or equivalent smooth impervious 
smface). 
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SD-31 Maintenance Bays & Docks 

11 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 Discharge Permit. 

11 Other features may be comparable and equally effective. 

The following designs of loading/unloading dock areas should be considered: 

11 Loading dock areas should be covered, or drainage should be designed to preclude urban 
run-on and runoff. 

11 Direct connections into storm drains from depressed loading docks (truck wells) are 
prohibited. 

11 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. 

11 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 accumulate in containment 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 sanitmy sewer system 
without the approp1iate permit. 

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, Febrnmy 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 Februmy 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measmes, 
July 2002. 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repositmy for solid wastes. Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted. In addition, loose trash and debris can be easily 
transpo1ted by water or wind into nearby storm drain inlets, 
channels, and/or creeks. Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater mnoff associated 
with trash storage and handling. Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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: 

■ Design trash container areas so that drainage from adjoining 
roofs and pavement is dive1ted around the area(s) to avoid 
mn-on. This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

■ Make sure trash container areas are screened or walled to 
prevent off-site transpo1t of trash. 
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SD-32 Trash Storage Areas 

11 Use lined bins or dumpsters to reduce leaking of liquid waste. 

11 Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

11 Pave trash storage areas with an impervious surface to mitigate spills. 

11 Do not locate storm drains in immediate vicinity of the trash storage area. 

11 Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

Redeveloping Existing Installations 
Various jurisdictional storm water 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 constrnction, and land disturbing activities with strnctural 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, Fcbrnary 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 Febrnmy 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 use 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 project 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. 

Limitations 
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 
11 Controlling the number of points where vehicles can leave 

the site will allow sweeping and vacuuming efforts to be 
focused, and perhaps save money. 

11 Inspect potential sediment tracking locations daily. 

11 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. 
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Street Sweeping and Vacuuming SE-7 

• 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 yd:i hopper) to $88/hour (9 yd" 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. 

11 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 removal, 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. 

■ 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 
(Caltrans), April 1, 2002 - March 31, 2003. 
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Attachment D 
Infiltration Report 
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fioptombur /, 20-10 nic purpo:;u of thi::1 invn:-;tiu:1tion ii; to c;vr-1lu::-ito Hin (.Jootudinicnl conditirn1:'.> 

of tlie :_;ubjoct ,-111d lt) providn recrnnrnend;1tion:-1 for 1:hn proptnGd indw-;trir--i! W[Jrohow:;o 

clevclot)r·1·1ont 

explo,-ritio11 :111d sampli11q, '.l) laboratory tcmti11q; 1!) :;oil i11filt1,-1tio11 t1.;e;tinq; ,,) e11ui1H11;1inu analy:;i:; 

of ficilcl and laborcJtory dat:.1; 5) pr1"p:11,1tion of :1 ur1otncimical 1mq1nnc:,-inq rnport. It i:1 tho 

opinion of thi:: firm that the proposed dovDloprnnr1t i:: frcirnihk, frorn a q11otocimic:1\ c:t,rndpoint 

prnvidiid th:1t thr: rr:conin1end,1tiom: pms,intnd in thin roport ani fol\owncl in tlin drJsi,111 ancl 

conntnJction of tho proj11ct. 
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It i,; propc""'d to cordJuct ,11, indu,;tri,1! w,m,limrnJ drwclopinent com;ic;tinq ol throe (3) 

buildinqs tot;1lit1<J b0,000 ,,qurnr, iunt h11ildin1J ;11; shown on tl1cJ ;J'it:1clmd Sito l'l;m by /\rci1it,1ct;; 

Orrn1no. riHi propoc;Hcl concrol:e tilt up buikli11r)'1 will be ,;i1pportcd by a convcinti,m;il slab•on· 

impr OV()llllmb WIii incl1 id El 

It i,,, ,rn,,urrwd tli:.1t tile p1opo,;nrl 11radinq for tl1,1 dovCJloprnrn1t will include cut ,md fill prnc0,d11m,; 

on the order of 1-1 few foot to ,1chinvn fini;:;hod qradn olnvatlon:;. I :!n::d buildinq p!d11::, t:}haH hn 

!"nVk3\NOd by tfli:;; finn prior to st1biniHal fo!" t:ity approv:::1! to deterrr1lne the nucd for ;-my additional 

I 'hilnddpilia Struct, in thn City of Chino ri,,, (.Jfll1m,,lly ruct,mnular .,,,hapDcl parcc,I is c1<111!plwl 

in ,-1 north to SOllth diroction with topo~,Jrtiphy of thn rc;\ativnly !evcd propnrty dt~(:i,ccndinq t1!iq!1t!y 

fror-ri a nol'th to souU1 diructinn. nk) ~rito ir; trnduvc!opc'.d parcol covc;rod witl'1 ~:;pz:ffsn vo~Jnt;:-ition 

mid 

'.l.(J 

bnlow c111Trn ,t oro1.1nd e1t,v,,1tiori,'; f11u 

conditiom; arr, li1,teil 011 

thn troncll loq;; in l\ppnndix /\. It :d1oulrl bo notrid llv1t thu tr;msition frorn or111 ,,;oil typo to 

,:mot\1(;r us f·;hown on the: trc;nd1 Ion~) i:: npp(oxitYrntc and mny in fact hn a qradunl tr,Jnsition. 

rho '.;oih> en{:ountnred ar-c1 dc:scrib0d .:1:;; follows: 
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Fill: /1 fill :,oil ck.1::sifyinq ,is :1 1, fine to n1ndiu1n (y::ined, silty SAND w:is ,mcoutilf)!<Jd 

" I\ rvJttH'dl tmdi:•tturhud ::oil dns:·:;ifyinq n:-:; n b(own, finn to tnndiurn qrained, rdlty 

SJ\!\11) to stmcly S!I J w;_is nncountnrnd brn1onth tho uppnr fiH r;oili-_;_ lhe: nntivn 1·;oi!:~, d'.:; 

oncrnHih;1'ed vv1:Jff: obsorved to ho rne:diuin 

Pio nvnrall onninnon'nq d1:1rr1dcri::~tic'.1 of thn (;:nth material w(:::rn rcdatively t.111ifnrrn wlth e:.hJ-1 

nxcnvation. (;rm mdwatnr wn:; not (H1crn intcnod to UH:; de,-;pth of 0t tr trnnchc-:s ::ind no c;-_winq 

OCClllTOd. 

r<o!:-1Uvc3ly undisturhcid f-;1-trnpln:1 of thti '.-;llhsurfnco :-~oil::; 1NOrf'; obtaincid to pnrf()rtY\ l;Jboratory 

t(Jstinu and :"'!nnlysi:-:; for dirnct ~;hnnr, consolid:Jtion tosts, nnd to dc-;tnrrninn i11-pl:1u-_; 

trl(Ji:-1t1.a-ci/dt)n'.·'.\lt.ios. l!H::::-~n rolativoly t 1ndi'.•;turbnd r-i11q r,nn1p!ns woro obLi!nnd by rfrivinq a thiri 

Wd!lnd ;;tent '.)tnnph;r lliic:d with one; -inch lrn1q br;:1:;t:J rinqr; with an inside dJ, .. ,1rnctn1· of )_,t2 inchr)r; 

into U10 l!ndiGturl.H)d ;-:;oil:-; I hdk baq 1-1an1plc:s 1/V()JT; obtr1fnnd in the:: uppor ~:;oilei for c;xpan::;ion 

i1)dox tn:-;h,; and (nDX!!nurn dcn::1ity tc'.:;t:> /\II to:-:,t rc;:.;u!L; tire) included in /\ppc11dix U, tlnh;:-:;r; 

4.2 'n:c:t'fl>t (/\r)lM: l J ·1 h!)'/) wnrn pc1 fonricJcl on tyrica! ;·1r.irnp!ns of UH-: 

upper ::;o\h .. ►. f'·{osu!UJ of Ulur;n h-;:.:;-t!·) ;1rn ;;hown on TablH f. 

tw;tc; (ASli\11 D '1fl'.!9) wcm, pm fo1,nnd 011 rnn1olded s:unplr,:; of tl1n 

on rn111,, II 
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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 Ill. 

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 lbs./sq.ft., 2,000 lbs./sq.ft. , and 3,000 lbs./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 settlement 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. 

5.0 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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!"he :3itc i;-; 1::xpccted to expc:i(iencc; qr hind :J1:-1kinq :-md H<·Hthqt 1nkc: activity th:-1t i:-; typic,-11 of tho 

Southnrn C:-Jliforni::1 ;:1rua. it i:~ dtHinq '.VNerc; shakinq \hat !00;:;(J, qrnn1J!nr :;oils bnlow the; 

1yo1111clwntm l:1bl" can liqunfy 11;;,;ucl 011 r,,v1uw of tl1<i County oi Sn11 llomnniino County 1.nnrl 

/Jso Plan 1;011oml l'liln •·· CJeolOIJir: I /am11J Ovor/ays (?009). th,, site lie:: rnrt::idr, a mw, of 

of qm11ndwc1trn is in r:xcnss of JOO fc,:t (Curson I{ Matti 1Dfl;J). !"1111s. th1, dusi<Jn of thci 

propo:-;nd con;-;truction iri conforrnnncn with tr1c; !ntr-)t?t Hui!dinq Code provision::,:; for oafthqu;,ikn 

de~;iqn i:; cxpnctnd to provide rnltiq;-1tio11 of qround shaldnq l1a/:ndr) tint ;-m-; typic:11 to ()outhcrn 

< '.alifo1111:1 

1. o I.r,filt.1.:atio1.1 .. Ch.1ra1:t9,·i:1th:s. 

Infiltration tnstr; within the sitn wc:ro pc:tfonncd to providc-; pn-;ltrninary infiltrtition ratci;:·; for' thn 

purpo:_;c nf planninq :.md dc~;ion of Dn on<1itc; vvatnr rfr:;posal '.·1yste1n llH: i11filtr;:·1tion tn::;t::; 

com:istnd of tho douhln rn1,1 infiltr:1tion tn,1t pur ASTM 1\Jk,tr1ocl fl :i:ll\h llw !i"ld infiltration ralll 

was crnnputnd t1sir"1q a rnduction fnctor 

calculations qivnn in /\ppondix D. Hrt_:;c;d tipon the 1-n;:;ults of our tc::;ttnrJ. the soil;; e:ncot.mtercd 

in tliC! pl:n11rcd 01H1itc clmi11aqe d1spo11:1I system are:1 nxliibit the followi11q i11filtr11tion rates 

Nor( :ai l(n}~inccring 
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sito dr;.1in:Jq(:; dhpotl:JI systnrn frotn !:) ~1nd ·\ ·1 font below qroimd surface sh;-11! utili/'.e ;J de:!•;iqn 

infiltr:-ition 1·c1tc; of/!; in/hr. for 1hu ;->ilty :-;oils /\II sy:-;,tnrn~; n1u:;t tnnnt the: 1:-itc::;t city and/or county 

:,pccificrtliorF; and i.hn Cnlifon1ir1 t\eqion;ti V\/atnr Ou::ility Contr1)! Uod1'CJ (Cl'{\1VC2CH) 

fnqt1irn1nnntr, /\ roview of tho qroundw;1h:r nkip;:; of tho Uppor ~-;:rnt:.11\n;-1 l<ivc-;r !Lii-;in ((::lr:-;011 

;1nd Matti, ·1 ~1B)) rcvcicds ;-:i qrotmdwdtc;r depth in (_;;<cc:;:;;; of ]f)O h:ct 

drain;:_1pn di:-::.po~;al systcnn tHid the boUorn of footi11q shr·1H hn n rnfnimum of 10 fr;c:t frorn thn 

nxpoctfld 1ono of :;atucation rhc; bol.HHic:iry of the 1ono ot :-~;::iti 1rr-1Uon 1rF1y b() assurnnd to 

projnct dovvnv\hffd from tho top of the perrncttbte podion of the tfo'-:;posn! sy:->tom at <-in i11dination 

of ·1 to ·t or f!attc:r, ;:is dntnrinine:d by the q0;otechnic;\I enoinccr. 
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H~);;ocl upon our nval1u:1tionr;, tile; pi'opo:•;Hd dcvc;loprric;nt i;-'; accept;:1bln frrnn ;-\ qootechnical 

enuinc::e:rinq standpoint. !"sy fo!lowinq the-; rcco1rnncnd:'ltion:-1 nnd qt1idnlinn:-:; [:;et forth in ot11 

(npo1 t, the structurz-:s will be fr 0111 

lo<1di11<Js aml conciitinrm !'hr, propo,1ncl dnvr,loprnc,nt ,;hall rnunt all roquimrnnnt11 of the City 

Huilclinu Ordimmcr, ;111d will 11ol itnposr, :my ,1dvcm;o 

conditiorn; inay not bucorne; ovif.l(Jnt until the cornrnenccmcmt of qrndinu oporation::i fo( U1c; 

proposed dove!oprncnt ;md rc)viscd (ncnrnniondation::; fr0tn tho :)oils (:!t'l(;:Jil 1oor rnay hn 

rn10Y11-lary ba:::;ed tipon the cnndition::; nr1cmmtnrucl 

It i:; rccornrnendod thilt site inspHctions he pcHfcnnwd by n 1·oprc_::st~nt:.itivc of thi;) firrn durino all 

qr:vJinq ::111d construction of thz; dc:vo!oornc;nt tn vc:rlfy thn firidinnr:; and rc;cornrncrnd:Jtiori:-; 

docu1n(;ntod in thir.1 rc;port. /\ny unu~-:u:-d condttions which nuy bn oncountert)d i11 tho coucso of 

thu projcd clovelopn1ent rnay rcqu1ro the: need for nddition;,,il c;tudy and revi::;nd 

(OCt)n1rn<-;11dn.tlor·1::,; 

1\ny ve;uetatrori and/or rlrnnolitio1i c1',b1is sh;ill bu rnn1ovnd and l1:1t1lr·,d florn pmpo,1c;cl urndinq 

nn-:m-1 priot r.o tho start of qr;-1dir1q opr-nc1tlons. !·:xl;-:;tinq vnqetation ri!v)!I not be rnixod or disc(;d 

into tho soilr-1. ;\ny n-;rnovnd :::,oil::; rn;.ry be rnuti!L;;:c;d as cotr1pnctnd fill oncn any dr;lc:tnriou~; 

m,:tterial or ovorsiLt-;d n1ato(ial1:; (in excc;r;r; of eiqhl: inche:-:;) i(-:; rr;rnl>VecL (}radinu opnratlonr:: :-::,hall 

hn pedorrned in ;,,1cco1·dance; 1Nith thu ;-1ttachod Sr>ecilicnfions ror I )fncornont of Co1n,onc;tor! rill. 
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/\II dmturlx,d ,;oils :md/or iill (:iliout one foot below (JIOLHid s1111'1<:iJ) :;iv,11 be, rrnnovr,cl to 

cornpetent 1·1dtivo 1natnrial, tho nxposed :--itnfacn scncifind to a depth of '1/. inchc::.;, brOlJrJht to 

\Nithin )(% of npti1nurn rno!stttn; content and con1pncted to n rninitnutn of~:)()!% of tho l::ihor;;itory 

:;ta11<111(ci (I\STM fl 1 !i51) prior to plc1crm1rmt of any :11lditionnl co1n1nctcd fill ,,oil:;, foundations, 

::;lahs--Oti··>Fddn tJnd pavement C;rndinq d1a!I c1xb-~nd a n1inimun1 of fivn horiLontal fuel otrtsidn 

the; odt.Jt::s of frnmdation::; or nqt1idistant to the clopth of nil plc-icc;d, wr·1icrlr:wnr i:-1 nn-;r-itor 

It it, po3sih!o that ino!:.1tc;d arn;:1:-; uf undi'.H:ovf;1·od fill nnt dc:;-1cribc;cJ in thi:-; rc;port are pr-nsont on 

>frto: if found, u·1c;so nn:;:-J:> :;hDuld bn trc;r.ltnd :-1;•) discti~;sod enrlier /\ diliuent ::;eard1 '.-'_;fl:-:111 :Jkw 

ho conductnd du1·inq qr,;Klinq opc~n1tions in an offort to uncover any 11nde1-qr0tmd structurc::1, 

irrioation or utility lincis. lf c;ncotu'l'tc;rod. thc;'.:;o :'.dr'11dt1rcs and line;~:; :·~ll:·111 he: c:ithor rornovnd or 

propnr·ly ah:u1donod prior to thn propo::;r-;d cun;:;tuction. 

/\ny itnportnd fill ni;Jtcria! :-~ho11ld he-; pn-;fcrahiy soil sirntlt1r to Hw➔ uppor soih oncountnrc;d r1t the 

~::;ubjc;d :•1itc ;\I! ;:;nib r-;h;::ill be; approvfld by thir, tinn prio1· to inipOi tinq at the: c;ite ,.md will bo 

:-;ubjnctnd to additionnl k1boratoty tn:,:dinq to <1S:Jt!rU c;oncurrence vvith tl\t-) (Ocomn1H1idr1tionr; 

;;tnted in thi:; 1e;po1 l. 

contirn liJtion of constn1ctio1 \ 

1 nay clan1aqo the; ::1ubqn:-1dr-! : .. ;nils, additional :::i::;:~c;;-:;mncint hy thn i,;nih; nnoinunr ;JtJ to tho 

suibibility of tho :;;upportinn ;;oils (nny he; r1ncKk:d 

Caro should bn taken to providn or rnaintr1in ;:;dequnte lateral r;upport for dll adjacnnt 

irnp(ovun1e1nt;-:; :-rnd gtrtiduros 0t all Un1n::~ ducinn thn qraclin~J oper'atiorm and construction ph;1sr: 

/\dnqtmto drain,1qc; away frorn the-; ~;tnidure:--;, pnvorncmt and sk)pet·; ::d1nukl be providod at n!I 

tirr1e~J. 
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l)uc, to tho piltcmti:il for diffo1c11tial :;cttlmnc11t of found11\irn11; placnd 011 crnnp:1ctod fill and 

1 ntive rn:1te;riab, it is rncrn nrncndc;d thdt ,Jll foundations incl1 rd inn floor :::;lab aroa:'.} b(; undnrlain 

mird1nt1tn of fivt"; flori1ontal k:cl nt1hicln tho ol' fo1111d:1tio111; or nq11idistrn1t to trw cJ,,pth of 

20% dun to nxc:watio;, nnd 1nu,rnpactio11, lncml upon thu :1s:1u1nption tl111t thn fill i,; cornpridnd 

to nf thn nnxiintirn dry d(:nsily f)(H' lrv1 

nr-Hthvvork opor,·1tion:;, l"h(; vokunn chanqn drn.;:-t 11ot include any aUnvvance fen vnqntntion or' 

Or'fJrH1ic :drippinq, rornov;d of t-,ufmt11 frn.:c: itnpro1Jrnnnnb, or topoqrnphic approxirnntion:). 

which will likely !hlCIII' clu1I1HJ qrndirnJ If rnorn acc11r:1to sl11i11k11qo and ::ub1:id1J11u1 f:1ctors :11D 

:;l1ould IJ,1 condudnd 

l"c;1npor;Jr-y \HY~ttrdV.trf,F:d r;xc::1v;1tion::-; in tlw oxi;;tinq sitl; material:-'., n1rty bt·: rn,Hln ;,1t vr:rtic:.-ii 

inclin::itions llf) to ;1, font in fwiqht unk;:;;-~ cohn;.;ionlnt,s '.:;oilt; arc; c11cotaTtnred. !n arC)i'lS \Nhcro 

;-~od:-: wiH1 litt!n or no bindu1· u.ro e:n,;ountc;n)d, whore; ;.-ic,Jvnrr;f; ncoloqic,11 conditions ;,;ire] n;<pO'..·;od, 

req11irod !"l1n tcrriporary cut r1lopc i.:v:-idio11b; qivnn ;1bovu do not p1nc\ude locr,l ravelinq and 

,;louqilinq. /Ill oxc1iv:1tio11c; ,;hnll iln rn:,d() 111 11ccorcL111c:c with tilo roq11irc1nonts oi' the soils 

unqi11nr.1r, Ci\l ,OSI l/1 and otl1c,r public havinq JUlii;iliction Ca1u should !Jr, taken tu 

provido or rnaintain aduqu.Jte 1:--itoral :;;upport for a11 :1d_jace11t irnprovernnnt;:; and stn icturn,(; rJt dll 

tinw:; d11rinu t11n ,Jradinu opm,1tio1n ,md c:orn;tn11:tion plla:m. 
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UH; ·1 B·•!tlch 1ni11irnuni de:pth, tip to a n-1;:1xirnurn of 0.000 psf ;\ one"thicd incrc,.Y;c t1u1y bn lne:d 

whrn1 consich-;!'inq :_-~hort"tnr111 lo(-K!inu cnHl se:1:-:,rnic forcn::} /\riy fouridntions loc;itnd ;;1lonq 

prope1 ty line may 11tili;:H an allow;,1ble: hr;<ninq c-ip:1dty of ·1 ,hDO p;:,;f A n0pre:scnt,'ltivc of this 

nwc,11 tlmt tll<) !0111HLilio11c, will 

\"f1e: followin~-l va\uci:-; may bn t l'li!i/nd in rc-1;:;i::;tinn latnr;_1I lor-1ds irnpo~·;cd on thn ;-;tructi n·c 

l~cquirnrnnnh:; of tho Cr1lifornia nuiidinq Cude; shrndd b(; ,,idhorc:d to wfwn the coc:f'ficic;nt of 

friction :ind passive: prns:;t ire::; ,11\; co11 ibin(-;d_ 

Coofficinnt of r:riction - 0. 110 

Mnxirnurn I }a::;:-;ivu f )rc;s:-;t.1r0; • /,hOO lb'.)./cu.ft. 

lfw p;.1\:,sivo prc:ss11r(: 1·ecrn1unc:1idntiorYJ an-; v;:did only for ;1pproved comrx.1ctod fill :--;oile:; or 
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Any nppHcahlo ;-1hotl tcnn con!;tn1ction ::1tircharqc::; and ::;ni::itriic forcn:c; r:hotild bn added to the; 

dhovc: !ntnnJI pru::;surc v;Jluo:·~ /\n equivalent f111id prcy::;~;,ure t')f .. 1if) pd 1n;:iy be utili;,:od hn tht"; 

rostrn.inod w::1!! cr>ndition vviUi ;3. loved fJ(adc: br;hind thn wdll 

trianqt!lar prns:;:urc di:-;tribution 'Nith thu tnnxirr1urn value at tho top of t.hn 11v:1II fhe; 1nax\rnut11 

l/it.or·r-l! pr'<·Y1~::;t1cn of (/0 pcf) [ l whcrn 11 ir: tile flciqht of tho n·Jtainc;d soil::; ;.,1lJovr:-1 thn w;1H footinq 

pre;;t";llr(l v:Jlur;:-; rnnv f)n i1icru;Y1nd by ·1/J d11rir1n :-;hoct-.tnnn wirnl ;,111d i-;cd:-;rnic iot1cli11q 

condition::.. 

ruhiininu walh-; ;-:;hc1l! con~:;i:;t of an approvo<.l t-;dnct qrrmular :-;nil wiH1 a ~>md oquivak:itH:y orcr1.tor­

thi'.ln 30. fhis backfill ;,:nno of frnn clraininq rnriterial sl 1n!I con~;ist of n 1Nr-:dqe ho~1inni11q n 

rr1ini1rnur1 of onn hori7ontal foot frorn the bat::;n of tho wall extcrndinq upw;.1rd dt an inclination of 

110 k;s'.:_; th:m :¼ to ·1 (hori_;:onb:1! to vurtlcLll) 
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t1rn,-1.s ,:1nd f0t1r inche;s 111 offic<-; and hnrd~H:ap(; ;,1nd placnd rn1 appr()vnd :-111hqrr1dci ::;nil:) 

;\dditional rcinforcnrno111. ruqt1irHn1c-;nt:; ;Jnd .tii inc1·er:-1'.;n in tf1icknn:;;; of U1n slahs--or1-,uradn n1dY 

l1n n,Jcessrny base;d t1pon soils ,1xpan,iion potentinl ;mtl pmpo,,cd l011din(J co11dition:s in 

sti·w~tu(o;1 ::md i~hol1ld bl: nv,-1lu:1tcd hirlhcr hy thn projod nnoinnn!"r~ dnd/or architr:ct 

/\ vapor rotnt\lnr ('1 0--rnil t"ninirnurn thicknus:~l) :·;hnu!d ho utHi/nd in :iru,y; whi(~h wo1 lid bn 

to tllci inhlf1·,.1hon o'f nioi://:u1·e; llii~-; rc1tanior" shn!I l'i'H;nt rc:qtdn:trn.-:nt,; of /\SlM r: DG. 

Wii/01 V,11>or /n1n,m1issio11 o/ Mntminls a11tl IM I' If i\C1, S!anr/nui Sf)ocificnlion ror Wn/1)1 

VnrJOr F<ctnr<lors usrnJ in Contnd wilh ,'.)'oil 01 (".Jran11/nr (ill { Jndnr Concrolo ,\'/nils. !"he vnpor 

rntardo1 :~haH b(; in:,t:-1ilcd in accorcL-tncP with procodt1r(::1 :-,takid in /\::;TM l·. ·1r>i3, /-;tnt1dnnl 

{Jrncticc lot lnstn!lntion o( 1/1/nior Vanor f'<ohrc/or:; 11snr/ in L'ontnd wdh I :'wf/1 or (i'rnmtlnr rill 

/Jnc!ff Co11Gmto Sl:i/Js. 

n1n t11bln billow rmw1drn; ci pn,limiri:iry pavcm1m1t dc"iiqn lla,;eod upon m1 l<Vnluc, of 1\,1, for i:11c 

::a1bqraclc ::;niL\ for ti 10 p!'t)posnd pnvc)rnont <Jrt";;J;-;. r:inril p,-ivnmc:nt do:.1ion n1c1y nc;od lo bt:) 

ba:;Hd on I { .. V;J!uc: tn:d:inq of tht; ~:;ubqradn soik; nc1;-.1( Hwi conch 1:;irn1 of :;itc-; ~J(ndin[J to a:-;::,t iro 

that thu::;0: soils nro co1,;':;it;tnnt vvith t!"H)~:;e; ns::;uincid 1n thii:. prelirnina1y do~•:inn. r·110 

rmticip11tc)d traffic lo;idi11q,; to tlio qootochnicnl l)t1qi11E,()f, if ncct)%nty, :;o th:it p11vc)1,1ont 

sections rnay be rnviowncl to dntorrninn ndcqu.-Ky to :-;upport tile proposod !o;.idinqs. 
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Typo o-1 Traffic 

/\utor11ol>1ln l·',ll'kirtU St;ill,; 

Liqht Vc:hiclo Circ11lation /\rea:,; 

/4,0 

A,;phalt (i11.) 

:i [) 3,0 

inches in thicknc;:.:i:; :.rnd in:Jy he; p!ncnd on approv(-)d '.·H!hfJr;idn ::;nil;:; /\!I pavcn1cnt rnc;a:-; :-;hr-11! 

ll;wc por;itivc: dr;·1in;3qe; toward an npprovcd outlet froni the ~,itc. I )rain lifl()'.~ bnhind cud):; and/or 

adjacunt to !;:ind~.:;u11x; a1c;1~.; '.~hould bn considernd by clini1t ;,md U1(; rtppropriatn dcisiqn 

nn~Jin\·Jcr;; 'ro f)(CJvent watc-:r from 1nfiltrati1·1q hnncath pnvc;rnnnt If st1d1 infilt1·ation occu(s 

dntnaun to p,-iw;nh:nt, curbt; a1Kl flnvv linn~:;, ();:;pcd,·dly on ;;itcs vvith c;xprJn:-;ivc:; soil:-;, n1;1y occ11r 

<lurinq tiler lifn of thn proJuct 

/\11y approv,,d ll,1,,n rnatmial ,,hall co,1,;nt of a Cln,;1; !I :1m11eqatn or c1q11ivaln11t :ind i;l1011ld Im 

cor11p;:icted to ci rr1i11imurn of 9C/¾1 rc:ln1.ivc cornp::idion. ;\!! pnvc:n1nnt rrn-'1tnr·ia!s sha!I conforrn to 

tho rnquirern()11t:; :-:int frnth by tfH-:1 Citv of Chino lho ba::;e; rn::itcrial, ,·ind asp!1:1ltic concrete 

should be: tn:.;tcd prior to de\iv(;ry to the :·-;,itu and durinq pl,-.1cc1nc";nt to dotnrrninu conforniancn 

w·1th thn pr()je;ct spnci"fic:-1tionr;. /\ p;Jvz;rne:nt (;nqinc;c;( t'">hnll dn:--1i~1n;\tc the ~:;pecific aspfirilt mix 

dcmiqn to rnncd the; roquired pr-o_jc:ct ~Jpncificntion~·,. 

B IO I 11:ilitv i'rnnch a,1d i :x1;:1v,1tio11 L3,l<;!dill, 

i'ro11dH;;; !rout 11dall:it1011 of 11\i11ly li11n:; rnid other nxc;,v;1tio11:; 1nay iln h:1ckf1llod with Oll·Sl\<1 

:;011;; 01 ,ipprov,;d 1nipo1tcd :;rnl,; co111p;;ctod to a 1n111m111111 o! 90% 10!:1\iv,, 1;0111p,1ct1011 /\II 1rtil1ly 

I his llncldinq n1at,0,ria! shnll be, t11oro11qhly wntm v,tted ,1101md tlin pipe ,,tructurn prim tu 

pfucnrnnnt of crnnp,,:icted backfill :;oil~;; 
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onco1 mte;(cd vvithin foundation c:xcuvation:--: ,:ir1d undc:ru(o1.md utilities vvcro tnstud for coffOf>ion 

pofe11t!a! fhc~ rninirnurn rc;::;i::;tivity vaiun ohtninnd fol' the; s,1rnph;c:; k::;tn<l ir; 1·oprn;;cint-itivc:; of nn 

environnwnt th::it rnr1y bH :;c:vnroly corTo~-;ivc; to 1Y1nt.':lif;. rho ::.:;oil pH vah1c; vvn:-> con:-;idcrnd 1r1i!diy 

alk;i\inc; :md may not havu :-1 :;iqnific;-,1nt effnct on :-1oil corrosivity. Con:-;idnrntion :-d10tJld bn {Jivc11 

to corTo:-;ic'm protection syr;1:otn<J frn· buri(0d inot,:-il such tH> prntnctivu coatino:1, wr;·ippinqs or UH; 

u:;e of l 'VC 1Nhet o pcnnilk:d by !ocnl buildinq cud()il 

/\cco1di11q lo I ,thin 4 '.l.'1 of /\Cl :i·1g lluildinSJ Code: allCI Con11nentrny, tiior,t; conltJ11L, mvDabl 

ll1emforn. a Typ'" 11 ccm1CJ11t r1c;cordi11q to !r1trJ1;t CI lC 

'.Jpncifict1ti01Vi may hn utili/nd for btlildinq foundatiotY~ tlt thif; ti1-r10 It i:-J rucornrnnndod th,1t 

nddition:-11 sulfali:; te~>tt; b(:; p,;dorTr'ic;d rd the corlip!ntion of site sFadinq to n:::;:•)tirn th:1t tl1c:: ;J;·; 

qi>hind coi 1dition:;; a1·e; con::;i:<tont with tho rc;cor-rnlH;f'Kiations ;-d:--itc:d in this du:Jiqn Corro:-:;il)n 

tn:-1t ft;::.;ults rnay bn fo1md on thn ;-\ttad1rnl l;;iblc; IV. 

lf i'·):<pcm:-;iw; soi!:; aro oncrnrntered, ~;pocid! c1ttet1tion :1hrn!ld be) qivnr1 \:o tho pr~)jod dnsiun and 

1n~:1into11,n1cc. l'r°lO attached r:·x,onnsivo S'oi! (-'111itlt:fino.s :;/HJt!ld be r(;vic;wnd by the C!nq\nnnr:-;, 

ard1ik;ctt;;, ownc;r, rnaintrn1:J.t1cn perr1rn1t1c;I and other intr;n~)!':;tnd p:utici::; and corwidornd clurinq 

·rhe rHcornrnc:iHhtion~-:; i.md concllisions contiinnd in thit:; roport arn bt)SCJd upon the ~:;oil 

conditioni·; uncovc;rocl in ot1r test excavations. f\Jo wnrranty of th0; :-Joi! condition bt~tween out 

NmCal t:nqineminq ,,,hrnild ho notifir,d for po,;,;ilil<3 furthm 

rncominnncL:1tions if unc;xpnctcd to unfrJvoc,::1blc-: conditions ::ire cncounk)rod durinu constniction 

It is tlw rosporrnibility of tl1u ownr,r to m1sun, that all infmrnation within thi,, r<Jport is 

sub,nittc,d to t.110 /\rcltitnct mid ,ippmpriatr; l,nqinorm., fo1 tho proJt1Ct. 
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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. 

Respectfully submitted, 
NORCAL ENGINEE 

Keith D. Tucker 
Project Engineer 
R.G.E. 841 

1/20 I 

~v ~"q';­

--==-- o<f. 
'-;:" F Cfll\: --=---· 

NorCal Engineering 

u----
Scott D. Spensiero 
Project Manager 
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;\ny nxistinq lov,Fdnnsity iWils m1d/or saturated :-;oi!r; i;ha!1 bo rornovnd to crnnpntont r'1<:ittnal i-:;oil 

undP1· the in:;pc:;ction of the C;notnchnic;-11 L:.n~Jinciorinq !--:inn. /\ftnr the cxpo:;c:.~d :_:;urfacu h,;;; 

hc}ntl dnansod of debti'.} and/or vc;5i(;tathm, it ;_:;fl;:1\1 bn ~;carified tmti! tt i~; 11niforrn in co1t:1btt-)r1cy, 

brouqht to the propc;( (noicdtirci content and crnnpr:,ctod to a n1inin1t.nl1 of 90'% 1·d;rtivn 

cornprn:tion (in nccordancn wi1'11 i\SlM D ·1 !ih /). 

In r-my an-;n whorn a tran:·:;ition butwoon fill and n:·1tive soil or l)c::ivvuc;n bc::drock ;,ind ::;oil are 

oncountorcid, ndditiona! c;xc,·waticm bnnnath founddtions <Jnd ~:,la hr; \Nill hn 11nct;sss:Hy in order to 

provide unlforrn :-;i1rp01t at1rl avoid difforonfo1I :-1otUcrnnnt of thn structure 

fl1e (m -r--;ito ;-;oil'.':; or r1pprovod irnpo1 t r:;oil:-; inny be utili?:F:d for the crnnp:-1ctc:d fi!! providnd tlH,,:y 

are frc:;c~ of any dnlutnriocrn rl1atorinh ;n1d shnn ilOt cmitain :Jny (Od<:-J, hridz, J::;ph:-1ltic c;oncrc;tn. 

concri:-:tn or 0U1<-;r f1anl m::-itcirinh-; qr\:at(n thrm niqht inches in rnaxirrnnn d[n·w:ni.;io(H;, /\ny irnpoi·t 

:-)oil rrn 1i;t (K: approved by tho Cicotnchnica! r-:_nqirH:;erinq firn1 n rninirnurri of' I/ hout;-; p1·ior to 

irnpm t:Hion uf :·_:;jt(; 

F1 iacornent ot Co1·,,pacted 1-~il! ::;oH:,; 

rhn (:ipprovnd fi!I soib'; ::;f1::1H bn placed in lnynn·; not n:<coss of six inchr:;s in lhicknn:-,i·; :::ad1 iiH 

shall he unifcmn in tl,iclmn1;c and t1,mouql1ly lJln11dcd ll,n fill :1oil1·1 ,,1i,.,11 he li1ouuht to within 

:?.11/o of thn optitnurn 1nui:rtt.n0; (:ontunt, unlu:-;s othcHwi;;e spHcitiud by thn :: .. ioil!"; r::nqint;nrinq firm. 

F'.uch lift ,;hall be: co1T1pactccl to :1 rninimurn of \)()'½, rnlntivr, compaction (in acco,·duncc with 

AS Hil I l ·u,ti/) and :1pp1ov,,d prim to th,'i pl:,cc:Hwmt of the next laym of '•;oil Compnction to:;tc; 

shall be obtained at tlH} cfo:,crotion of the Cootuchnical Fnf,Jincnrinq ftrrn btit to ;J rntnirnt.mi of 

rn10; t0ir-1t fc)r nvery [)00 cubic ya1 .. d:; placC:d and/or for evr-ny 2 foc-;t of cornpactod ml placod 
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1l1n 1nini1nurn relativf! co1I1pildion shnll bu ohtainnd in accord:J11ce with accnptr,cl inotl,mh in 

tho construdion indu'.:::;try. nw fir1nl qr;vJe; of tile stn.1cturtd ;iff<:)as :-';hall bt<: it1 ~:; d(;ni::,e; ;:md 

stnooth condition prior to p!dccH'n(~nt of sbh~->on--qrr1de; or pavc;mnnt ;Jrc;as f\lo fili :wil'.J sh,111 bn 

plae<id, cprcnd or co,np:,ctrid <lt11i110 1111l:,voraille weatl1m condition:, Whrn1 tho qradinq ic 

intcrruptod by heavy rain::;, cornpncU01·1 opnrr1tions ::;hall not be; rn::.;unH;d until :ipprovtHJ by the 

Thn cor1trollinq !Jnv,1rn1nent:1I ll(Jtmci,;,: c.lmulcl lin notified prior to cor11111oncnirnmt of any 

~Jradinq opnration:-;. !"his tlrni rccorninnnch that the: uradinq oporations be concluctrnl undnr the 

ob:inrv1:1tion of a :;oib r-_:_nqinc;crinq fiu""r1 as dc?umod nc;cn:~;::·;:H·y A 21f-•hour notiu.: rnt 1:-:;t bu 

providnd to thi~; flrn1 prior lo thn tirnn 

Obsnrvation shnll include, th" cle111ri11q and qrubbinq opm11tio11s to ,m,ruru tint 111! unsuitable 

(n:-Jtoriah. h:<tvc: lx)un pnlporly removed; ;:-ipprovc; thn n:<poge;d r:;ubqrade in nrn,rn l'o ruccivn fill 

and in an;a.r:; whr;rc; nxcnv;)'(ion has r-nsuHed in U1c dcY;ir(;d fini;;\ .. ic;d qrado ;:me! dc:;,;iqn;:1te ,:u·n;:>,s 

of' ov<;r·o;-::c:Jvntion; nnd pnrfot·(n fie:!d cornpadion tests to dc;tnrrninc rcldtivc.: cornp;:iction 

nchic)Vfld dut'inq fill pL:tce:tnHnt tn addition, d!I foundation exr;nv:1tior1~.; ~;hall bu observod by tho 

nootechnic:·11 f:r1qinc;()rinq fi1·rn tu confinn that appropriate hc;;Jrinq m;1tcHit!I:; arc pro::,ont at the 
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i'i11, tollowi11q cxp111ViM: 110!1 qt1i11c'dino1; :m, prov1dnd to: yo111 p1 ojnct I Im 1ntn11t of tl11'lsn 

quidelitH:;:; is to inform yot1, the cllc}tTl, of thn irnportnncn of propor dosiqn a11d rr1aintcJnar1co of 

pt'ojod:-:; :;tippod.nd on nxpt-lrl'.\ive :Joih•,;, You, ;i_•;: the: own1-1r nt otlwr intoro,:;i;e:(/ part_y, f;hould 

lJn 1/,ritrnnd thai vou havn ;J duly to 1,rovich~ thn itdorr,rntion r:tHTi~:,fnnd in th(: soil ropot i 

inGl11din9 N10:3,t1 911idnlinns io your dosi9n tHJ!Jincorr;, :1n:·1Jiio<;t.:•, hu-1r/.,,_;;:;n1,H,rs and oi'.hor 

In nd(/itfon, you should proviclo tile soil rOf)Oil with Uwsn qui<!o/inos tn nny property rnnnnqor, 

!o:;sou, /itO/JCtfy ,ourchnsor or otfwr inturoslecf pnrr-y ihnl will hnvu 01 a.ss11nw tfw rosponsihilily 

of 111ninlui11imJ t/10 clovolormwn/ in I/Jo iu/1110, 

Cxp;.:mgivn :-;oiit-:; nrc: flnc; urr1incd ;-)i!h and chy::; wl'lid1 :H·c; iwbioct to r;wnllinq rind contr":Jctint.J. 

Ch(; rnnou11l of thi:; t}1NeHit1q ;,1nd contractir1tJ hi ::,ubjc:d to Uw ::irnotmt of fine--qr-ained cl:.iy 

(n::1tnri;1!;-;; prc::;r-:!nt in tho ;·;oil;-; mH1 thn- ;·m1ou11t of rnoi:·;tun; nithc:r introduced or c;xlrdctecl frrnn 

U1n :::;oil:·; L.xp;:insivn :-;oib:; nre dividod into fivo catt;qorin;:; ranqinq from "vrny low" to "vory !\!uh'' 

L>cpr-1n:-fio11 i11dicc~;; cJru a:-;;:;iqnod to c;ach cl1-1:-:;:1ific,1tion and ;ffe includud ln thn bhonrtory te;:;tinu 

:;cdion of Hih rc:poit If t!IO expansion indnx of' t!1e :::oils on your site, ns sf,1tnrf in l/1is tOfJOtf', 1t; 

:>'! or fliqlwr, you flnvo nXfJ!lll8ivo soils n1n ckn:_::;iticdtio1·1:;; of cxp:m::;ivc; :::ir"1ih1 are: ;J:·:} follow:-;: 

',xp,msion l11<lox 
o ;,o 

21 :;o 
:51 90 

D1 130 
ArKMo 'l'.lO 

f'otonti:11 l:xpa11r,io11 
Vr,1y Low 

if)W 

Mudi11111 
Hiqi1 

Very I liqi1 

"I rorn !'able, Ill/\ I l.l of C1lifornin ll11ildi119 C:1xln ( I !ll1B) 



Octoiior II\, )OHJ 
r',1u,, rn 

i'rojoct f\lurnbnr;; I ,13:,, 19 

\/Vhc;n oxprin:-;ivn so!I~> arH cornpacted durinq sitn urmlinq operntions, cu-o i'.•.; t,1kc;11 to place the 

r'natnriak1 at or sliUht\y above: optirnurn rnoisturc; lr:v0I'.-;; and perforin p1·opHt" cornp(·1clion 

anil extr,1ior Slab,: may lift :1l crnntruction Joints prnd11cinq a trip li;wmJ or may ci-acl< fron1 the 

c,J11rn,1q difficulty in tlw opc11i11q 1111d clo1m1q of door11 ,.11\d winclow,:, m; wnll :l'.r cr,1cki11q in 

nxtc;t"ior ;Jncl inlrH·ior wall :-~tu f:.:-1cn;~ In nxtrernc wnttinq of ::;oih,, to clc:pth, settll;rnrn1t of U1e 

:ltructl irn rnay nventun!ly rc:sult E::<coi.):-~ivr; wottinq of soi!~-; in landscape ;;ircHs ;::dj<Jcont to 

i-:_xc,y_,;:;ivn dryinq {Yf expnnr;ive soi!r1 is ii1itidlly nvidnncod by crr-1ckinq in the swfa1:n of tho ;·;oil::: 

diie to t:ontrHction. :·-::;c;ttlonwnt of :-;tn,idtirn;_; aiid Or'l··qrndn sl;-Jt·):; i"nay ::1\so ovnntuai\y re::-.:ult 

I Yrojods hwntecf in nrons o( oxpnnsivo c!ny soils will /jo .r:;uhjod to rnoro rnovornonl n1Hf ·'twirlinc:/' 

crncl<inq or wnl!s nt)(f slahs l!wn sirnilar projects silunlo!l on non+Jxpnnsivo sandy soils. rhern 

aro, how0vc;r, rnc0ar;urnr,, U-int dovclopers tind property owners 1nay t.:::dzc; to roducn th(-1 Hn1rn.1nt 

of inovnn1ent over th(:) lifci t!1n developrnont rho fol!owinq quid(:)linc1;; :::uc:; pi-ovidc)d to t1:;~;i;:;t ym1 

in both dm;iqn and n1aintm1,111cn of proj(ict,; on oxp,m,;ivc soil,; 
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wettinq of cxpa!'rnive ::;nih. C-31 adu:-; ;:J10uld ho de:--;iqncJd to the; latnrd buildin~J code; 

and n1nintait1ed to ,.11!ow flui.,v of irrioation 1-md rain water to approved drainaoe 

devicns m to tiic, ,;tt()nt Any 'porHltnq" of W'ltm adjacnnl: to buildin1.1,;, c;ldl>S ill 1d 

pavnrncnt aftor ruins 1r-; cvidcnco of pour drainaqe; tho installation of drr:1innqc; 

dc:vice~-; or n-)~,Jr,:--1dinq of thu ,in:;i may bu n;quirnd to as;-;ure prop(;c dt>linaqu 

inst·1llalion of rai11 nuthrs !:-) ;1h·H) rocomrnondnd to control the introduction of 

moif-:;turn next to buHdit1~];-> ( Jutterr; :_;hrnild (fo·;s,d1::irue it1to ;,1 drainnqo clnvicc: or onto 

p;-wnrnunt which dr~1irn-; to ro;id\,vay:;_ 

n lrriqation 1;hould br: 1;t11ctiy crn1t11Jllc1rl c1rouml buiklinq fou11dc1tirn1s, slab11 and 

rc;::;ult in d;-nnnqc tn tho~,e iH1provon1enb;. No(Ct1I r:.nf.Jirn::crtnn ffwkns no ~,pcclfic 

rocorn1n(-;nd,-1tiorn> rouardi11q hn1d::;cape irriontion scl)f!<_·tulo;:;_ 

,m;ilyznd c11mf 11lly. I 'lnntc; (i11cl11dinq ,;ml) 1r1q11irinq hioli aino1mts of water rnay 

on slabs rnay lw cormidnrr,d. lJ11dorlyi11q intnnor and nxterior 2;1i1b,,; with fl to I? 

incl1ri;; or morn of nor, cxpansivu ;;oilr; and rm1virli11q 111nsat11ration of llm 1mdcrlyin!) 

clayey soils as rnconirnnnd\'1d in thn ::.oil rciport will irnprovn tho overall pe1·fonnancc: 

nf on,.qrt":Jdc i.->labs 
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tltructurn::; to rof;ii;l the: for"c(·J:\ nf nxpa11t;ivc ;;oih; The prcci~·'.r-➔ rnnount of roinforcinq 
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ASCE. ASCE 7 Hazards Report 
AM!IUCAN SOOElY Of CML ENGIN!IRS 

Address: 
No Address at This 
Location 

i=-iL 

Standard: ASCE/SEI 7-10 

Risk Category: Ill 
Soil Class: D - Stiff Soil 

hllps://www .a see 7hazardtool .onllne/ Page 1 of 3 

Elevation: 801.51 ft (NAVO 88) 

Latitude: 34.033577 

Longitude: -117.724587 
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ASCE. 
AMEftCAN SOCIETY ll' CM. ENGINEERS 

Seismic 

Site Soil Class: D - Stiff Soil 

Results: 

Ss : 2.181 Sos 1.454 

s, 0.799 So, 0.799 

Fa 1 TL : 8 

Fv 1.5 PGA: 0.774 

SMs 2.181 PGA M: 0.774 

SM, 1.198 FPGA 1 

1. 1.25 

Seismic Design Category E 

25 MCER Response Spectrum 1 6 

., 4 

Design Response Spectrum 

2 0 • 
1.5 

1 0 

0 5 

0 
0 2 3 4 5 

Sa(9) vs T(s) 

Data Accessed: 

Date Source: 

htlps://www .a see 7hazardlool. onllne/ 

• 
1 2 1 1 0 

0 8 

0 6 1 0 4 

0 2 

0 

6 8 g I) 2 3 4 5 
Sa (g) vs T(s) 

6 8 

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. 

Page 2 of 3 Mon Oct 07 2019 
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ASCE. 
AMElll!'.AN SOCIETY OF CMl EHGINWlS 

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, directors, 
employees, 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. 

hltps://www.asce 7hazardtool.onllne/ Page 3 of 3 Mon Oct 07 2019 
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SO ILS AN D G E C >TECI - INLC A L CO N S U L ,ANTS 

Project: PAMA Management 
Project No.: 21432-19 
Date: 10/2/19 
Test No. 1 
Depth: 5' 
Tested By: J.S Jr. 

TIM E 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 IN F INF 

(cm) (cc) (cm) (cc) RATE RATE RATE 
(cm/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 39.1 

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 

) 



SOILS AND GEC>TECI-TNICAL CONSUI..:C-ANTS 

Project: PAMA Management 
Project No.: 21432-19 
Date: 10/2/19 
Test No. 2 
Depth: 9.5' 
Tested By: J.S Jr. 

TIME CHANGE CUMULATIVE INNER INNER INNErt 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) (cm) (cc) RATE RATE RATE 
(cm/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 73.1 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 2.3 

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.S 2.4 42.6 2.4 9.6 9.6 

11:02 73.S 42.6 

11:17 15 180 75.7 2.2 45.0 2.4 8.8 9.6 
Average= 9.1 / 9.7 

) 



SO ILS AND GEC >TECI- fNI CAL C ONS UI..:f'ANTS 

Project: PAMA Management 
Project No.: 21432-19 
Date: 10/2/19 
Test No. 3 
Depth: 11' 
Tested By: J.S Jr. 

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) (cm) (cc) RATE RATE RATE 

(cm/hr) (cm/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 41.8 
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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8/13/2018 Precipitation Frequency Data Server 

NOAA Atlas 14, Volume 6, Version 2 
Location name: Chino, California, USA* 

Latitude: 34.0345°, Longitude: -117.7252° 
Elevation: 803.9 ft** 

) 

) 

) 

• source: ESRI Maps 
" source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, lshani 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 I .Ef.__Q@P-hical I MaP-S & aerials 

PF tabular 

I PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 

io uratio1,I1 
Average recurrence interval (years) 

1 II 2 II 5 II 10 II 25 II 50 II 100 II 200 II 500 II 1000 

EJ 0.121 0.159 0.209 0.252 0.311 0.358 0.407 Ill 0.459 0.532 0.590 
(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) 

j 10-min I 0.174 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) 

I 15-min I 0.211 0.275 0.363 0.436 0.539 0.620 0.705 0.796 0.922 1.02 
(0.176-0.255) (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) 

I 30-min I 0.308 0.403 0.531 0.638 0.789 0.908 1.03 1.17 1.35 1.50 
(0.257-0.373) (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) 

8 0.457 0.598 0.788 0.947 1.17 1.35 1.53 1.73 2.00 2.22 
(0.382-0.553) (0.499-0.725) (0.655·0.957) (0.781-1.16) (0.932·1.49) (1.05-1.75) (1.16-2.04) (1.27-2.37) (1.41 ·2.87) (1.51·3.30) 

B 0.687 0.895 1.17 1.40 1.71 1.95 2.20 2.46 2.81 3.10 
(0.574-0.831) (0.746-1.08) (0.973-1.42) (1.15-1.71) (1 .36·2.17) (1 .52·2.53) (1.67 -2.92) (1 .81-3.37) (1 .99·4.03) (2.11 -4.59) 

B 0.871 1.13 1.47 1.75 2.13 2.43 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) (1.89-3.15) (2.07-3.64) (2.25-4.18) (2.46-4.98) (2.60-5.67) 

B 1.23 1.59 2.06 2.44 2.97 3.37 3.79 4.21 4.80 5.26 
(1.02-1.48) (1.32·1.92) (1.71-2.50) (2.02-3.00) (2.36-3.77) (2.63-4.37) (2.87-5.04) (3.11-5.77) (3.39-6.87) (3.58-7.80) 

EJ 1.62 2.10 2.74 3.26 3.98 4.53 5.10 5.69 6.51 7.15 
(1.35-1.96) (1.75-2.55) (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) 

B 2.14 II 2.80 3.69 4.42 5.44 6.24 7.07 7.94 9.15 10.1 
(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) 

B 2.63 3.50 4.68 5.68 7.08 I 8.20 9.38 10.6 12.4 13.8 
(2.32-3.03) (3.09-4.04) (4.13-5.42) (4 .97-6.63) (6.00-8.54) I (6.80-10.1 l (7.59-11.8) (8.37-13.8) (9.36-16.7) (10.1 -19.2) 

B 2.86 3.86 5.22 6.37 8.01 9.32 II 10.7 12.2 14.3 II 16.0 
(2.53-3.30) (3.41-4.45) (4.60-6.04) (5.57-7.44) (6. 78-9.65) (7.73-11 .5) (8.67-13.5) (9.60-15.8) (10.8-19.3) (11 .7-22.3) 

B 3.10 4.21 5.72 7.00 8.82 10.3 11.8 13.5 15.8 17.7 
(2.74-3.57) (3.72-4.86) (5.04-6.62) (6.13-8.17) (7.47-10.6) (8.53-12.6) (9.57-14.9) (10.6-17.4) (11.9-21.3) (12.9-24.6) 

B 3.53 4.83 6.58 8.06 10.1 11.8 13.5 15.3 17.9 20.0 
(3.13-4.07) (4.26-5.57) (5.80-7.62) (7.05-9.40) (8.57-12.2) (9.77-14.5) (10.9-17.0) (12.1-19.9) (13.5-24.1) (14.6-27.9) 

i 10-day I 3.84 5.27 II 7.21 8.82 11.1 12.9 14.8 16.7 19.5 21 .7 
(3.40-4.43) (4.66-6.09) (6.35-8.34) (7.72-10.3) (9.39-13.4) (10.7-15.8) (11.9-18.6) (13.2-21 . 7) (14.7-26.3) (15.9-30.3) 

i 20-day I 4.61 6.39 8.80 10.8 13.7 15.9 18.3 20.8 24.3 27.1 
(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) (1 8.4-32.7) (19.8-37 .8) 

I30-day I 5.47 7.60 10.5 13.0 16.5 19.3 22.2 25.3 

I 
29.7 33.3 

(4.84-6.31) (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) 

145-day I 6.51 8.99 12.4 15.4 19.6 23.1 26.7 30.7 36.3 40.9 
(5.76-7.50) (7.95-10.4) (11.0-14.4) (13.5-18.0) (16.6-23.7) (19.1-28.4) (21 .6-33. 7) (24.2·39. 7) (27.4-48.9) (29.9-57.0) 

j so-day I 7.52 10.3 14.2 17.6 22.5 26.5 30.9 35.6 42.4 48.1 
(6.66-8.67) (9.10-11.9) (12.5-16.4) (15.4-20.5) (19.0-27.1) (22.0-32.6) (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 90% confidence interval. The probabili ty that precipitation frequency estimates (for 
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. 

Back to To12 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34 .0345&1on=· 117. 7252&data=depth&units=english&series=pds 
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Precipitation Frequency Data Server 

Back to TOP-

US DeP-artment of Commerce 
National Oceanic and AtmosP-heric Administration 

National Weather Service 
National Water Center 

1325 East West Highway 
Silver Spring, MD 20910 

Questions?: HDSC.Questions@noaa.gov 

Disclaimer 

https://hdsc.nws. noaa.gov/hdsc/pfds/pfds _ printpage.html?lat=34 .0345&Ion=-11 7. 7252&data=depth&units=english&series=pds 4/4 
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Vll.4.1. Site Suitability Considerations 

Suitability assessment related considerations include (Table VII.3): 

• 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. 

• Predominant soil texture/percent fines - soil texture and the percent of fines can 
greatly influence the potentia l for clogging. 

• Site soil variabil ity - s ite 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. 

• 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 VII.3: Suitability Assessment Related Considerations for Infiltration Facility Safety 
Factors 

Consideration High Concern Medium Concern Low Concern 

Direct measurement of 2: 

Direct measurement 50 percent of infiltration 

Use of soil survey of 2: 20 percent of area with localized 

maps or simple infiltration area with infiltration measurement 
Assessment methods 

texture analysis to localized infiltration methods 
(see explanation below) estimate short-term measurement or 

infiltration rates methods (e.g., Use of extensive test pit 
infiltrometer) infiltration measurement 

methods 

Silty and clayey 
Granular to slightly loamy 

Texture Class soils with significant Loamy soils 
soils 

fines 

Highly variable soils 
indicated from site 

Soil borings/test pits Multiple soil borings/test 
assessment or 

Site soil variabi lity 
limited soil borings 

indicate moderately pits indicate relatively 

collected during site 
homogeneous soils homogeneous soils 

assessment 

Depth to groundwater/ <5 ft below facility 5-10 ft below facility 
>10 below facility bottom 

impervious layer bottom bottom 

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM 

) 03385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral 

Vll-31 May 19, 2011 
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

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 su rface 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 leas t likely to support infiltration. 

Vll.4.2. Design Related Considerations 

Design related considerations include (Table Vll.4): 

• Size of area tributary to facility - all things being equal, risk factors related to 
infiltration faci lities increase with an increase in the tributary area served. Therefore 
facili ties serving larger tributary areas should use more restrictive adjustment factors. 

• 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, faci li ties 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. 

• Compaction during construction - proper construction oversight is needed during 
construction to ensure that the bottoms of infiltration facility are not overly compacted. 
Faci li ties that do not commit to proper construction practices and oversight should 
have to use more restrictive correction and safety factors. 

Vll-32 May 19, 2011 



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

Table VII.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 

2 acres or less. 
less than 10 acres. 

Pretreatment from gross 
solids removal devices 

Good pretreatment with 
only, such as Excellent pretreatment 
hydrodynamic 

BMPs that mitigate coarse 
with BMPs that mitigate 

sediments such as 
Level of 

separators, racks and 
vegetated swales AND 

fine sediments such as 

pretreatment/ 
screens AND tributary 

influent sediment loads 
bioretention or media 

area includes filtration OR 
expected influent 

landscaped areas, steep 
from the tributary area are 

sedimentation or facility 
sediment loads 

slopes, high traffic areas, 
expected to be relatively 

only treats runoff from 
or any other areas 

low (e.g. , low traffic, mild 
relatively clean surfaces, 

expected to produce 
slopes, disconnected 

such as rooftops. 
high sediment, trash, or 

impervious areas, etc.) . 

debris loads. 
High redundancy, 

Medium redundancy, other 
multiple components 

BMPs available in 
capable of operating 

Redundancy of No redundancy in BMP 
treatment train to maintain 

independently and in 
treatment treatment train. 

at least 50% of function of 
parallel, maintaining at 

facility in event of failure. 
least 90% of facility 
functionality in event of ) 
failure. 
Heavy equipment 

Construction of facility actively prohibited from 

Compaction during 
on a compacted site or Medium probability of infiltration areas during 
elevated probability of unintended/ indirect construction and low 

construction 
unintended/ indirect compaction. probability of 
compaction. unintended/ indirect 

compaction . 

....._ ___ 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 

I ) 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. 

Vll-33 May 19, 2011 
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) VIJ.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 ra te 

would be determined as follows: 

1. For each consideration shown in Table VIl.3 and Table VIl.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. 

3. Multiply each of the factors by the corresponding weight to get a product. 
4. 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. 

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 
engmeer. 
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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 = WX V 

Soil assessment methods 0.25 1 0.25 
Predominant soil texture 0.25 3 I 0.75 

A 
Suitability Site soil variability I 0.25 1 0.25 
Assessment 

Depth to groundwater/ impervious 
I 0.25 1 0.25 I layer 

I Suitability Assessment Safety Factor, SA= LP 
I 

1.50 
Tributary area size 0.25 2 0.50 

I Level of pretreatment/ expected 
sediment loads 

0.25 2 0.50 
B Design I Redundancy I 0.25 2 0.50 

I Compaction during construction 0.25 1 0.25 
I Design Safety Factor, Sa = rp 1.75 

Combined Safety Factor, Sror= SAX Sa 2.625 

Measured Infiltration Rate , inch/hr, KM 
3 or 3.6 

(corrected for test-specific bias) 

K1.1.,. Sror 
Design Infiltration Rate, in/hr, K oESIGN = ~ 101 :><: 1<11'1 1.0 or 1.2 

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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WQMP MANAGEMENT 

DA Area (SF) Impervi ousness(%) Runoff Coefficient P2yr-lhr P6 
Drawdown 

Rate 
DA 1 94,524 0.79 0.59 0.598 0.89 1.963 

DA2 61,766 0.87 0.69 0.598 0.89 1.963 

**NOTE: 
ON-SITE UNDERGROUND INFILTRATION/ DETENTION SYSTEM WILL 
PROVIDE STORM WATER DETENTION 
THE OVERALL DISCHARGE OF STORM 
EVENTS. 

OWNER/DEVELOPER 
GOLDEN MANAGEMENT SERVICES 
4900 SANTA ANITA AVENUE, SUITE 2C 

EL MONTE, CA 91731 
PHONE: (626) 258-3374 
CONTACT: MR. RYAN LIU 

CAPACITY WHILE REDUCING 
WATER DURING ALL STORM 

ENGINEER 
HUITT-ZOLLARS 
3990 CONCOURS, SU ITE 330 
ONTARIO, CA 91764 
PHONE: (909) 941-7799 
CONTACT: DAVID WHITE 

42 

Design Captu re I LIDBMPVolume 
BMP 

Volume (CF) Provided (CF) 
8,096 Contech 96" jCMP De t ention System 8,200 

6,177 Con tech 96" ::CMP Detention System 6,203 

' z-,. 
0 15 30 60 90 

SCALE 1'' - 30' 

w 

DA 1 .. 
- 14,273 CF 

14,403 CF I• •• 

42 W • --

WQMP BMP NOTES 

0 
0 
0 
0 
0 

INSTALL CONTECH 96" CMP INFILTRATION SYSTEM, SEE DETAIL 

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) 

VACUUM SWEEP PARKING LOT/DRIVE AISLES MONTHLY. (N15) 

* NOTE: 
DETAIL Will. BE PROVIDED IN FINAL SUBMITTAL 

42 W 

IDENTIFIER 

N3 

N7 

N11 

N13 

N14 

N15 

S1 

S3 

S4 

S5 

LEGEND 
FRANKLIN 

PHILAD LPHIA 

71 

D.ATE 3/8t20r2-1 

IERSC 

>-
1:l 
I= 
V> 

AVENUE FRANCIS 
AVENUE 

~ AVENUE 
w 

Engin.eer in,g Resources of Soutnem (:al irornia 
VICINITY MAP 

NOT TO SCALE 

LEGEND 
-SD--

= 
PROPOSED STORM DRAIN 

WQMP BOUNDARY 

APPROVEID AS SUBIMITTED CB 

PROPOSED CURB OPEN/NG INLET W/ FILTER INSERT 

PROPOSED LANDSCAPING AREA - •BMP SO- IO & S0-12 

CATCH BASIN 

I 

,· 
I 

)--1--- ,. --

42 W 42 W --

SOURCE CONTROL BM Ps IN CLUDED ON SITE 

DESCRIPTION OF BMP RESPONSIBLE PARTY 

LANDSCAPE MAINTENANCE BMP'S OWNER 

PROVIDE SPILL PLAN OWNER 

LITTER/DEBRIS CONTROL PROGRAM OWNER 

HOUSEKEEPING OF LOADING DOCKS OWNER 

CATCH BASIN INSPECTION PROGRAM OWNER 

VACUUM SWEEPING OF PARKING LOTS OWNER 

STORM DRAIN STENCILING OWNER 

REDUCED WASTE STORAGE POLLUTION OWNER 

EFFICIENT IRRIGATION SYSTEM OWNER 

LANDSCAPING MIN. 1-2" BELOW PAVEMENT OWNER 
*SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET 

DYODS™ 
Design Your O\rvn Detention System 

~roject summary 
Date: 
Project Name: 

,-.~1~.....-r.-.u® 
~~~;'19 ■ .;..vn 
CMP DETENTION SYSTEMS 

1 
For design assistance, drawings, 

and pnc11ig send completed works heet to: 
dyods@contech-cpi.com 

City/ County: Chino/San Bernardino Coun 
State: Cal ifornia ~ 

Designed By· Davicl White 
Company: "H7u";1'c1.°'z"oci'lla","-s,-clnc-c-.---fc-.- --~ 

Tele hone: 909-941-7799 
Corrugated Metal Pipe Calculator 

Storage Volume Requ ired (cf) , 
Limiting Width (ft) , 
Invert Depth Below Asphalt (ft): 
Solid or Perforated Pipe: 
Shape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft ): 
Stone Width Around Perimeter of System (ft): 
Depth A: Porous Stone Above Pi!)€ (in) · 
Depth C: Porous Stom:! Below Piµe (in): 
Stone Porosity (0 to 40% 

16,000 
30.00 

40 

Enter Information in 
Blue Cells 

50.27 n~ Pir;e Art>..a 

FLOW DIRECTION 

~s,,y~•~•~•m,,..S~g=in~g,__ ___ 0 _ _______ ,~--~ --"-"====,c..c==="""+c- --.-~-""'=c--;;;--c:,;-c.;c::.::c:c.c:::c:c::;~-:---cc----;,;-;y,, 
Pipe Storage: 11,4611 cf 
Porous Sto11e Storage: 4,938 er 
Total Storage Provided: 16,398 cf 10~.5% Of Required Storage Barrel 12 
Number of Barrels: b barrels Barref 11 
Length per Barrel· 95.0 ft Barrel ·10 
Length Per Header: 19.0 ft Barrel 9 

~~R~ec~ta! og"t''~' ~Fc!!oo~t~rioit::'.::W=x:::'.:L~,==2=3=· =ft=x=1=1=5~. ft~. ==========;:::==~ = :::J:B~rr~I 8 , f-CONTECH Materials Barrel 7 
Total CMP Footage: 228 ft Barre! 6 
Approximate Total Pieces: 10 pcs Barr~i 5 " 
Approximate Coupling Bands: 10 bands Barrel 4 
Approximate Truckloads: 15 trucks Barrel 3 ·====~===~-------~-- - ~-·,== ~·- ,. ~....,...,.,.,.. 

Construction Quantities- Barrel 2 >-----------------------~~---~ -----! 
Total Excavation: 980 cy 

Porous Stone Backfill For Storage: 4:j7 Cl/ stone 
Backfi ll to Grade Excluding Stone: 918 cy fill 
·•construct/On quantities are approximate and should be verified upon final des,'.qn 

DYODS™ 
Design Your Own Detention System 

~ 1%,a... l .. a:'ftLr 
~~ti'I""!!! i ;;.~!"!! 
CMP DETENTION SYSTEMS 

I 
') For clesign assistance, drawings, 
and pricing send completed worksheet to. 

dyods@contech-cpi.com 

---,~------~-~-~-~ -------~ 
Project Summary 

Date: ,2Scl274"/2c"O"c2cc1 =~==~~- -~ 
Project Name: PAMA· CHINO SYSTEM 13 
City I County: Chlnq1San Bernardino cou· 
State· Cali fornia 
Designed By: David White 

Company: ,H,;u;;itt,;~"Z:,:ol~laaarsa!',iln~c~.- - ~ c..-------1 
Tele hone: 909-941-7799 

Corrugat~d-Meta! P!pe CaJculator 
Storage Volume Required (cf) : 
Limiting Width (fl): 
Invert Depth Below Asphalt {fl): 
Solid or Perforated Pipe: 
Stiape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft): 
Stone Width Around Perimeter of System (ft): 
Depth A: Porous Stone Above Pipe (in): 
Depth C: Porous Stone Below Pipe iin): 
Stone Porosil a to 40%): 

12,000 
30.00 
12.QO 
Petiorated 
96 
2 
3 .00 
2 
6 
6 
40 

Enter Information in 
Blue Cells 

50 27 ft2 Pipe Area 

S stem Sizln l""""'""-.,,,,""''-'C...:'----""--'-------~~-~-'---"..--'-"--~ ~ ----- - -----~-----------~---= 
Pipe Storage: 8,646 cf System' Layou~ 
Porous Stone Storage: 3,745 cf 
Total Storage Provided: 12,391 cf 
Number of Barrels; 2 bf!rrels 

ft Length per Barrel: 
Length Per Header: 
Rectan ular Footwint W x L) · 

CONTECH Materials 
Tot~I CMP Foot~ge; 
Approximate Total Pieces. 
Approximate Coupling Bands: 
Approximate Trucklocids: 

Constri,1ction Quantities- , "' 

67.0 
19.0 

23.ftx87 fl 
ft 

172 ft 
8 pcs 
8 bands 

Total Excavation: 8~0 cy 
Porous Stone Backfill For Storage: 3f7 cy stone 
Backrnl ta G raefe Exc/udfng Stone: 223 cy fill 

103.3% or Required Storage Barrel 12 
Barrel 11 

••construction quantities are approximate and should be venf,ea· upon final design 

•~ 2UU? CONTEC:--1 S!orn,w,,\,ar Soluti<m~ 

---------------------..------------------------------------------1 
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HUITT -ZOLIARS ' COUNTY OF SAN BERNARDINO t 

Huitt-Zollars, Inc. Ontario 

1--------------------------------------""T------------ii 
PRELIMINARY WQMP SITE PLAN 

PHILADELPHIA AND EAST END 
COUNTY OF SAN BERNARDINO SHEET 

:;i 

1 1 __ NO. __ 
3990 CONCOURS, SUITE .330 * ONTARIO, CALIFORNIA 91764 * (909) 941-7799 L-------------------------------1---------------------------------- ------------------------------------------------------------~~----~ i 




