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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.
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Project Owner’s Certification

This Water Quality Management Plan (WQMP) has been prepared for PAMA Management by Huitt-
Zollars, Inc.. The WQMP is intended to comply with the requirements of the County of San Bernardino and
the NPDES Arcawide Stormwater Program requiring the preparation of a WQMP. The undersigned, while it
owns the subject property, is responsible for the implementation of the provisions of this plan and will
ensure that this plan is amended as appropriate to reflect up-to-date conditions on the site consistent with
San Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES
Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa
Ana Region. Once the undersigned transfers its interest in the property, its successors in interest and the
city/county shall be notified of the transfer. The new owner will be informed of its responsibility under this
WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity.

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

Project Data

it -
Permit/Application TBD Grading Permit Number(s): 18D
Number(s):
Tract/P 1M
FaEigPRCHTBIR) TPM - 20174 Building Permit Number(s): T80
Number(s):
CUP, SUP, and/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, CA91731

Email | ryan@pamamgt.com

e
Telephone # 626-258-3374 /
]
=
Sighature . ~ / Date
'v’a——

Owner's Certification
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Preparer’s Certification

Project Data

Permit/Application

PL20-0005 Gradi P :
Number(s): rading Permit Number(s)

Tract/Parcel Map

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

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

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

Engineer: David White PE Stamp Below

Title | Vice President

Company | Huitt-Zollars, Inc

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

Email | dwhite@Huitt-Zollars.com

Telephone # | 909-941-7799

/

Signature -/:) . . P
/,://M/Lé/ _'/f._

Date 2 Z‘?( » 2/

_ e e e ———
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Water Quality Management Plan {(WQMP)

Section 2

2.1 Project Information

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

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

Project Description

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

described herein.

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

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

water quality credits. This information 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.

1 Development Category {Select all that apply):

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

gNew development involving
the creation of 10,000 ft2 or
more of impervious surface
collectively over entire site

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

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

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

25 percent or more

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

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

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

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

jurisdiction on specific requirements.

2 Project Area {ft2): | 156,250

3 Number of Dwelling Units:

N/A % sic Code:

1541, 4214, & 4225

5 Is Project going to be phased? Yes 1 NoEX] ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6 . ; .
Does Project include roads? Yes I:l No @ If yes, ensure that applicable requirements for transportation projects are addressed {see

Appendix A of TGD for WQMP)




Water Quality Management Plan (WQMP)

Section 1 Discretionary Permit(s)

Project Name Phitadelphia at East End Industrial

Project Owner Contact Name: Ryan Liu

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

Idenmatinc. Telephone: | 626-258-3374
Address: | El Monte, CA 91731 Address; | TYAn@goldenmtine.com elephone

Tract/Parcel Map

P it/Application Numb : PL20-0005
ermit/Application Number{s} 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 Fast End Avenue in the City of Chino, County of
San Bernardino, CA. The proposed three buildings total approximately 60,000 square feet in
size on approximately 3.6 acres of land. All on-site runoff will be collected by catch basins
and conveyed to either of tweo underground infitiration systems located in the west truck
yards.

Description of Project;

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




Water Quality Management Plan {WQMP)

2.2 Property Ownership/Management

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

~ Form2.2-1Property Ownership/Management

Describe property ownership/management responsible for fong-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: 4300 Santa Anita, Suite 2C

Santa Anita Avenue, CA 91731
Contact: Ryan Liu
Phone: 626-258-3374

2-2



Water Quality Management Plan {(WQMP}

2.3 Potential Stormwater Pollutants

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

Form2.3-LPollutants of Concern

Paliutant

Piease check:
E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens [Bacterial / Virus}

£ n{]

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

Nutrients - Phosphorous

£ X N[

Primary sources of nutrients in urban runoff are fertitizers and eroded
soils.

Nutrients - Nitrogen

£ (X N[

Primary sources of nutrients in urban runoff are fertilizers and eroded
soils.

Noxious Aquatic Plants

{7 N4

Not expected.

Sediment

E4 N[]

Sediments are solid materials that are eroded from the land surface,
roofs, and parking lot surfaces.

Metals

EDd N[

The primary source of metal poflution in stormwater is typically
commercially avaitable metals and metal products, as well as emissions
from brake pad and tire tread wear associated with vehicles.

Qil and Grease

£ N[

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

Trash/Debris

£ N

Trash {such as paper, plastic, polystyrene packing foam, and aluminum
materials) and bicdegradable organic matter {such as leaves, grass
cuttings, and food waste) are general waste from human or animals

Pesticides / Herbicides

£ X N[]

Pesticides and herbicides can be washed off urban landscapes during
storm events.

Organic Compounds

DG N[

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

Other:

e[} N

Other:

E[] N

Other;

el YEN

£{] N[

e[] N[
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2.4 Water Quality Credits

A water quality credit program is applicable for certain types of development projecis 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.

 form24-1WaterQuality Credits

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

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

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

[ Mixed use development,
{combination of residential,
commercial, industrial, office,
institutionat, or other land uses
which incorporate design principles
that demonstrate environmental
benefits not realized through single
use projects) [20%]

[lBrownfield
redevelopment
(redevelop real property
complicated by presence
or potential of hazardous
contaminants} {25%]

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

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

D tn-fill projects {conversion of
empty fots & other underused
spaces < 5 acres, substantially
surrounded by urban land uses, into
more beneficially used spaces, such
as residential or commercial areas)
[10%}

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

2 Total Credit % O (Toto!l all credit percentages up to o maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable}

Not Applicable

24
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
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 / outlet.

Site coordinates toke GPS
measurement at approximate Latitude 34°2' 4.4° N Longitude 117°43’31.5" W
center of site

Thomas Bros Map page
641

1 San Bernardino County climatic region: B4 valley E:] Mountain

2 . .
Does the site have more than one drainage area {(DA): YesD No@ If no, proceed to Form 3-2. if yes, then use this ferm to show a

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

All water is retained within the DA.

Conveyance

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

DAL flows to Outlet 1

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

For Drainage Area 1's sub-watershed DMA,

- . - DMA A DMA B DMA C DMAD
provide the following characteristics

1 oma drainage area (ft?) 106,828 65,480 N/A N/A

2 Eyisting site impervious area (ft2) 20,450 N/A N/A

3 . =
Antecedent moisture condition For desert

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

1 Hydrologic soil group Refer to Watershed
Mapping Tool -
http://permitrack.sbcounty.qgov/wap/

5 Longest flowpath length (ft) 136

6 Longest flowpath slope (ft/ft) D14

Barren/

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

| of Hydrology Manual Residenial

. Pre-developed pervious area condition:

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

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

(use only as needed for additional DMA w/in DA 1)

For Drainage Area 1's sub-watershed DMA,

] . . DMAE DMA F DMA G DMAH
provide the following characteristics
1 DMA drainage area (ft2) N/A N/A N/A N/A
2 Existing site impervious area (ft?) N/A N/A N/A N/A
3 Antecedent moisture condition For desert
areas, use N/A N/A N/A N/A
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd,
. Hydrologic soil group Refer to Watershed
Mapping Tool - N/A
http://permitrack.sbcounty.qov/wap/
3 Longest flowpath length (ft) N/A
& Longest flowpath slope (ft/ft) N/A
? Current land cover type(s) Select from Fig C-3 N/A
of Hydrology Manual
8 Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover N/A

good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating

3-3
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Form 3-3 Watershed Description for Drainage Area

Receiving waters

Refer to Watershed Mapping Tool - . ] .
San Antonio Creek, Chino Creek Reach 2, 1A and 18, Santa Ana River Reach 3,

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

See ‘Drainage Facilities” link at this website

Per: 2016 303(d) list:

Chino Creek Reach 1A & 1B: Indicator Bacteria.

Applicable TMDLs . .
Chino Creek Reach 2: Indicator Bacteria.

Refer to Local Implementation Plan

Santa Ana River Reach 3: Indicator Bacteria

303(d) listed impairments

Refer to Local Implementation Plan and Watershed

Mapping Tool —
Copper, Lead, Nutrients, COD, Indicator Bacteria & pH
http://permitrack.sbcounty.gov/wap/ and State

§ Water Resources Control Board website -
http.//www.waterboards.ca.qov/santaana/water iss
ues/programs/tmdl/index.shtml

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

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

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

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

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

DNO

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

Hydrologic Conditions of Concern

* More Effective than On-site LID

* Remaining Capacity for Project DCV
Watershed-based BMP included in a RwWQCB

* Upstream of any Water of the US
approved WAP # f any f

* Operational at Project Completion

Long-Term Maintenance Plan

3-4
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

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

4-1
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Identifier

Name

Check One

Included Not
Applicable

Describe 8MP Implementation OR,

if not applicable, state reason

N1

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

]

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.
Additional materials can be obtained from a local water poliction prevention agency.
Education of property owners begin with the review/preparation of the site specific
WOQMP and continues through the review of additional educational materiaf 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, mzintenance bays, vehicie washing
areas, outdoor material storage areas, outdoor work areas, outdoor
processing areas, wash water from food preparation areas within the project
site will not be allowed on the project site.

N2 Activity Restrictions X D «  QCutside storage of hazardous materials will not be aliowed on the project site.

«  All pesticide applications shall be performed by a licensed contractor certified
by the California Department of Pesticide Regulation.

+  Alldumpster lids shall be kept ciosed at all times.

. Biowing, Sweeping or hosing of debris (leaf, litter, grass clippings, trash or
debris) into the streets, underground stormdrain facilities or other storm
water conveyance areas shall be strictly grohibited

Alandscape architect will provide design plans for the on-site landscaping and irrigation
5 I:’ systern. 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
fandscaping to reduce rainfall/irrigation runoff,

N4

BMP Maintenance

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self
inspection and maintenance form

NS

Title 22 CCR Compliance
(How development will comply}

if materials regulated by Title 22 CCR (California Code of Regulations) are stored on site
by future building occupants, these materials shzil be stored and disposed of in
compliance with all Title 22 regulations.
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. Form4a.1-1 -.'No'rj-’_St'r'u'c:t_u_r_al_.-_S_Qur_c_e_i__(_:ont_;o_l BMPs

Local Water Quality Ordinances

24

[

Lacal Water Quality Ordinances will be addressed by implementation of this WQMP

Spill Contingency Plan

industrial Warehouse buildings and truck dock areas have potential for spilis and
therefore sach tenant shall be required to prepare 2 spill contingency plan and it shall
be implemented in accordance with section 6.95 of the California Health and Safety
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, cieaned up and who
should be contacted in the event of a spill. Documentation of any spill event and
cleanup process shall be kept on site, in perpetuity.

Underground Storage Tank Compliance

No underground storage tanks are proposed for this site,

Hazardous Materials Disclosure
Compliance

No hazardous materials are currently planned te be stored an this site at this time but in
the future, if tenants store these materials inside buildings all required disclosure shall
be provided in compliance with federai, state, and local CUPA requirements.
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~ Form4.1-1Non-Structural Source Control BMPs

Check One

Describe BMP implementation OR,
Identifier Narme
included Not if not appiicable, state reason
Applicable
] I:] Underground fire protection service and fire sprinklers will be provided per the uniform
N10 Uniform Fire Code Implementation o fire code and the requirements of the County of San Bernardino Fire Department.

Trash enclosures witl be designed with solid roofs and wili have adjacent areas drain
away from the trash enclosure areas. The trash storage areas shall be inspected and
maintained on 2 weekly basis. Collection of trash from the trash storage areas shall

4 D 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 mag in Attachment A for anticipated location
of trash storage areas.

N1l Litter/Debris Control Program

The foliowing 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 |X !:l pollution. Documentation of such training/education program implementation shail 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
ohtained from the County of San Bernardino storm water program.

The project site will have truck docks. The truck docks shall be ingpected on a
weekly/dzily 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
lpading 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.

N13 Housekeeping of Loading Docks IZ] D

The on-site catch basins shall be inspected on a quarterly basis. Inspection of the on-site
catch basins shall consist of visual inspection for evidence of iliegals discharges or for
any sediment, trash or dehris collected in the bottom of each catch basin. Any
sediment, trash or debris found shall be removad from the catch basins and disposed of

N14 Catch Basin Inspection Program [E D
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Watef Quality Management Plan (WQMP)

in a lega! manner. Documentation of such inspection/maintenance shall be kept by the
owner in perpetuity.

N15

Vacuum Sweeping of Private Streets and
Parking Lots

The on-site parking lots, drive aisles, and loading dock areas shall be vacuum sweptoeon a
monthly basis. Documentation of such sweeping shall be kept by the owner in
perpetuity. Frequency of sweeping shall be adjusted as needed to maintain a clean site.

N16

Other Non-structural Measures for Public
Agency Projects

N/A

N17

Comply with all other applicable NPDES
permits

All requirements of the statewide General Construction Permit "SWRCB Orders No.
2009-00%-DWQ as amended by Order 2010-0014-DWQ" shall be adhered to during the
construction phase of this project.



Water Quality Management Plan (WQMP)

~ Form 4.1-2 Structural Source Control BMPs -~~~

Check One . )
. Describe BMP impiementation 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
51 Provide storm drain system stencilling and signage & D inspected on an annuaf basis. Missing or faded signage shall be replaced.

{CASQA New Development 8MP Handbook SD-13) Documentation of such inspection/maintenance shall be kept by the owner in

perpetuity.
< 2;5;52: r:: dcuocr::?ﬁ: t?:;ﬁﬁ;:;?j;;;:](sgzgﬁ ] X No outdoor material storage areas are proposed for this site

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 2 monthly basis. Collection of trash from the trash storage areas shall occur on a

3 areas to reduce pollution introduction (CASQA EZ] E:l regular basis to ensure that the trash receptacles are not overflowing.

New Developraent 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 @ D a menthly basis to ensure proper operation. Any broken sprinkler heads shall be

sS4 source control {Statewide Model Landscape repaired immediately to ensure that the system continues to operate efficiently.

Ordinance; CASQA New Development 8BMP Documentation of such inspection/maintenance shall be kept by the owner in

Handhook $D-12} perpetuity.

The landscape architect will provide design plans for the on-site landscaping and

Finish grade of landscaped areas at a minimum of = ] irrigation system. The design shall incorporate that finish grade of fandsapced

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 througheout the project site.
56 z;’;ti::(tis;:Tz;:nqii:\r;n;;:?:pi::;d;::I;ergy D 24 No designed slope and channel are planned for this site.

Handbook SD-10)
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Water Quality Management Plan (WQMP)

Docks are not covered but are equiped with ‘Dock High” rell-up doors which aliow

Covered dock areas (CASQA New Development ]

57 o - cals.
BMP Hangbook SD-31) for inside buillding transfer of materials
Covered maintenance bays with spill containment D E No maintenance bavs are planned for this site

S8 plans (CASQA New Development BMP Handbock ¥ P ’
$D-31)

5o Vehicle wash areas with spill containment plans |:| Eﬁ No vehicle wash areas are planned for this site.
{CASQA New Development BMP Handbook SD-33)

$10 Covered outdoor processing areas (CASQA New |:| |Z] No outdoor processing areas are planned for this site.
Development BMP Handbook $D-36)

. Form4.1-2 Structural Source ControlBMPs .. .~
Check Cne
(dentifier Name Describe BMP implementation OR,
Not If not applicable, state reason
Included .
Applicable

Equipment wash areas with spill containment ) o

s11 plans (CASQA New Development BMP Handbook D & No equipment wash areas are planned for this site.
SD-33)

gyp | Fuelingareas (CASQA New Development BMP ] X No fueling areas are planned for this site.
Handbook SD-30}

613 Hillside landscaping {CASQA New Development ] [ No hillside landscaping areas are planned for this site,
BMP Handbook SD-10})

s14 Wash water control for food preparation areas D {E No food preparation areas are planned for this site.

1% Community car wash racks (CASQA New D @ No community car wash racks are planned for this site.
Development 8MP Handbook SD-33)

I




Water Quality Management Plan (WQMP)

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

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

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

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

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

- Form4.1-3 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 [:} No &
Explanation: The devefoper has chosen to maximize the buitding and parking footprint. The underground infiltration system is
sized accordingly

1 Maximize natural infiltration capacity: Yes x| No ]

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 {_] No [X]

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

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

Protect existing vegetation and sensitive areas: Yes {:] No

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

Re-vegetate disturbed areas: Yes No[ ]

Explanation: All fandscape areas will be vegetated. Building and pavement areas will not be re-vegetated.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes @ 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 No[]

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

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

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

4.2 Project Performance Criteria

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

DA / outlet.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of
the Ps method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

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

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

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

* Project area DA 1 (ft?): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.59
94,524 site design practices (Imp%): 0.79 R = 0.858(Imp%)3-0.78(Imp%)"?+0.774(Imp%)+0.04

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

3 Compute Pg, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *C;, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6

Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs [:]
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times A8-hrs E
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

1 Compute design capture volume, DCV (ft?): 8,096

DCV = 1/12 * [item 1* Item 3 *Item 5 * C2], where C; is a function of drawdown rate {24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 ltem 2




Water Quality Management Plan (WQMP)

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

1 Project area DA 1 (ft2): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.69
61,766 site design practices (Imp%): 0.87 R = 0.858{Imp%)"3-0.78(Imp%)**+0.774(Imp%)+0.04

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

J Compute Ps, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *Cy, where Ci is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1,2371)

e 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 EI
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times A48-hrs
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

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

DCV = 1/12 * [Item 1* Item 3 *ltem 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 ltem 2
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Water Quality Management Plan (WQMP)

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 [X] No [ ]

Go to: http://permitrack.sbcounty.gov/wap/
If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below

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

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

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

1 2 3
pre-deneisped 10,909 10.5 2,73

Form 4.2-3 Item 12 Form 4.2-4 ltem 13 Form 4.2-5 Iitem 10

4 14,351 565 6 661
Post-developed

Form 4.2-3 Iltem 13 Form 4.2-4 Iltem 14 Form 4.2-5 Iltem 14

7 3,442 B 4 9 388

Difference

Item 4 —Item 1 Iltem 2 —Item 5 Item 6 — Item 3

. " 12 942.1%
Difference 9316% 13519 item 9/ ttem 3
Item 7 / Iltem 1 Item 8/ Item 2

(as % of pre-developed)

Note: * HCOC will be mitigated by infiltrating the Designh 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.

4-11



Figure F-1

Project
Location

;‘;E;

Turn éas’ln} 15

vV

E 91

155 g ¥ SR
1104r5Eliwianda Conservation B_a's'ig;‘ '

S

f ‘L; 'J UP

BDhia &

cheB ,aﬁi‘i;;: :
SOD)

n

| Hoa

e |

STATE HWY 210__. |

Z _;"E';"-'—;-:,

Wat

rman|Spie
g reek Si ing;_l
Sk

1
'

B f 3 Pe "‘§ I
Caclus Bas M
- | Caclus Ba

ar

l Q STATE

. reek Gate use,
i J

; ana Basin
i il

asin [DSOD

B

Legend

Regional Bo

¢

rainageCourse

A -, G

y Boundary

<all other values>

War "QreekCo ervat

1 Hos. *

2 A L N ¢ H12 L

Wineville/Basin} 1 /# «
=y T |

S

£
.

Q\
<<
6»\?*

Boundary Hydromodification {]
EHM A

Low el

|
ALYE]
Medium

——— High
= = = High (Default)

M

(B
st | [ |
crbunds] [
Vi

PatorpB

ty Cregi-8pre

even O

5 _\Mountaln View
s

|-
54nd Cahyo

Basi

eading Groundgl =<

a2
- .
=
-
'3

Ikt

n,i'fi

STATE HWY 60

Government Land

State of California Land
United States of America Land
City Boundary

Freeways

Basins and Dams

HCOC Exempt reasx—/\_d,-—/\/\

tHoa|  fm|  |w
CH1I0 v v
'HO5 | H1 | x| v
o | (H2 Y | |w
[ oz [0 eyl JU | X

v

CHO8 | LI § X

| HO3 |

| None Exempt : | R e
Hoa|

HCOC Exempt | 1 G
55 A o
I = _JHo2 |
I c . JHo2Aa|
' E . | Ho2B |




Hvdromodification

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

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

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

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

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

3. Diversion to Storage Area: The drainage areas that divert to water storage areas which
are considered as control/release point and utilized for water conservation.

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

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

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

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




Summary of HCOC Exempted Area

HCOC Exemption reasoning

il 2 3
Area
A X
B X
C
E X
F
G X
HO1 X X
HO2 X X
HO2A X X
HO2B X
HO3 X
HO4 X X
HO5 X
HO6 X
HO?7 X
HO8 X X
HO9 X
H10 X X
H11 X X
H12 X
J X
u X
w X
| X
I X
1
v X
Vv X*
VI
VI
VIII X
IX
X X
Xl X

*Detention/Conservation Basin




Water Quality Management Plan (WQMP)

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

Weighted Curve Number
Determination for:
Pre-developed DA

DMA A

DMA B

DMA C

DMAD

DMAE

DMAF

1a Land Cover type

2a Hydrologic Soil Group (HSG)

A GRASS-
FAIR
COVER

B

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

106,828

A GRASS-
POOR
COVER

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

N/A

N/A

V N/A

N/A

N/A

N/A

DMA G

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Weighted Curve Number

Determination for: DMA A DMA B DMA C DMAD DMAE DMA F DMA G DMAH

Post-developed DA

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

2b Hydrologic Soil Group (HSG) 8 B N/A N/A N/A N/A N/A N/A
l 3b DMA Area, ft2 sum of areas of 94,495 61,766 N/A N/A N/A N/A N/A N/A

DMA should equal area of DA

4b Curve Number (CN) use Items

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

from Appendix C-2 of the TGD for
wamp

9 |nitial abstraction, I, (in): 0.721
lo=0.2 *ltem 7

7 Pre-developed soil storage capacity, S (in): 3.61

5 Pre-Developed area-weighted CN: 73.5 S =(1000/Item 5) - 10

10 Initial abstraction, I, (in): 0.500
la=0.2*ltem 8

8 Post-developed soil storage capacity, S (in): 2.50

= -wei : 80
6 Post-Developed area-weighted CN: 8 $=(1000/ltem 6) - 10

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

12 Pre-developed Volume (ft3): 10,909
Ve =(1/12) * (Item sum of Item 3) * [{Item 11 — Item 9)72 / ((Item 11 — Item 9 + Item 7)

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 2,724
Viicoc = (Item 13 * 0.95) — Item 12
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Water Quality Managament Plan (WQMP)

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

form below)

Variables

Pre-devetoped DAl

Use additional forms if there are mare than 4 DMA

Post-developed DA1
Use additional forms if there are more than 4 DMA

DMA A

DMA B DMAC DMAD

DMA A

bDMA B

DMAC

DMAD

1 ength of flowpath (ft) Use Form 3.2
Item 5 for pre-developed condition

462

196 N/A N/A

205

258

N/A

N/A

2 Change in elevation (ft}

2.70 N/A N/A

N/A

N/A

3 Slope (ft/f), S, = ttem 2/ ftem 1

0.014 N/A N/A

N/A

N/A

4 Land cover

Grass N/A
Poor
Cover

N/A

N/A

N/A

3 Initial DMA Time of Concentration
{min) Appendix C-1 of the TGD for WQMP

10.5

6 Length of conveyance from DMA

outlet to project site outiet {ft)
May be zero if DMA outlet is at project
site outlet

7 Cross-sectional area of channel {ft?)

8 Wetted perimeter of channel {ft)

9 Manning’s roughness of channel (n}

10 Channel flow velocity {ft/sec)

Vs = (1.49 / Item 9) * {ltem 7/ttem 8)057
* fitem 3)'%5

11 . .
Travel time to outfet [min)
Te=ltem 6 / {item 10 * 50}

12 Total time of conceniration {min}

Te=ltem5 + ftem 11

13 Pre-developed time of concentration (min): 10.5

Minimum of ttem 12 pre-developed DMA

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

15 Additional time of concentration needed to meet HCOC reguirement (min): 3.5 Teycoc = {item 13 * 0.95) — ltem 14
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Water Quality Management Plan {(WQMP)

 Form 4.2:5 HCOC Assessment for Peak Runoff (DA1)

Compute peak runoff for pre- and post-developed conditions
Pre-developed DA to Project | Post-developed DA to Project
) Qutlet {Use additional forms if | Outlet {Use additional forms if
Variables more than 3 DMA) more than 3 DMA)
OMAA | DMAB { DMAC | DMAA | DMAB | DMAC
1 Rainfall Intensity for storm duration equal to time of concentration 1,12 170 N/A 2.27 2.27 N/A
fpeat = 10MLOG Farm 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 item 5 /60}) |
2 .
Drainage Area of each DMA (Acres) .45 1.50 N/A 317 1.42 N/A
For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)
3. ... .
Ratio of pervious area to totat area 1.0 0.69 N/A 0.20 0.20 N/A
For DMA with outlet at praject site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)
4 ’ . . N
Pervious area infiltration rate {in/hr} 0.74 0.66 N/A 11 11 N/A
Use pervious area CN and antecedent maisture condition with Appendix C-3 of the TGD
for WQMP
3 Maximum loss rate {(in/hr)
_tem 3 * ftem 4 0.74 0.46 N/A 0.22 0.22 N/A
Use area-weighted Frn, from DMA with cutlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA €)
8 peak Fiow from DA (cfs) o84 | 167 | NA | 400 | 2610 | N/A
(O =ltem 2 * 0.9 *fitem 1 - ltem 5)
7 fime of concentration adjustment factar for other DMA to DMA A i N/A n/a 1 N/A N/A
site discharge point DMA B n/a 1 N/A n/a 1 N/A
Form 4.2-4 item 12 DMA / Gther DMA upstream of site discharge
point {if ratio is greater than 1.0, then use maximurn value of 1,0) DMAC N/A n/a N/A N/A n/a n/a

8 Pre-developed Qg at T. for DMA A: 1.28 @,

= Jtem bowaas + [item Gowas * (Item Iowaa - ltem
Somel/{item Tonas - ftem Spians)* ttem Fomaas) +
[Htem Gowmac * fitem Ipmas - Htem Souac)/{item Tomac -
Item Spaact® tem Zomans]

9 Pre-developed Q, at T.for DMAB: 2,73 Q,

= Jtem Gomas + [ltem Boaaa * (ltem lomas - ltem
Somanl/(ltem 1onan - ttem Spuan)™ Htem Zomnn] +
{itemn 6psac * {item 1pnaa - e Sopmach/fitenm Iomac -
Item Spmac)® Item Zomnesa}

10 Pre-developed Qg at T, for DMA C: N/A
Qp = Item Bomac + [item Bomaa * {item 1panc - Item
Soman)/litem Towmaa - ltem Bopana)* Item Zomacn] +
[item Bopas * {item Touac - Item Somaa}/{item 1omsa
- ftem Soug)* ftem Foacs]

10 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 Qp at T. for DMA A: 6.61

Same as Itern 8 for post-developed values

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

Same as ftem 9 for post-developed values

13 Post-developed Qp at T, for BMA C: N/A

Same as Item 10 for post-developed values

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

needed}

5 Peak runoff reduction needed to meet HCOC Requirement (cfs): 3.88 Quucoc = fitem 14 * 0.95) - ltem 10
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Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

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

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

= Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

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

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

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

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

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with L1D 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
mitigation and/or treatment.
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Feasibility Criterion — Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns? ves[ ] NolX
Refer to Section 5.3.2.1 of the TGD for WQMP

i Yes, Provide basis: {attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? ves[ | No

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

&«  The location is less than S0 feet away from slopes steeper than 15 percent

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

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

Nl 4 s proposed infiftration facility located on hydrologic soil group {HSG} D soiis or does the site geotechnical investigation indicate

presence of soil characteristics, which support categorization as D soils? ves[ Ino X

If Yes, Provide basis; (attach)

5 |s the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr {accounting for
soil amendments)? Yes [:l No @

if Yes, Provide basis: (attach)

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

if Yes, Provide basis: {attach)

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

8 Any answer from Item 4 through ftem 6 is “Yes™: ves [} No [
If ves, 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 ltem 9, below.

% Al answers to Item 1 through ltem 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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Water Quality Management Plan {WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

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

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

DA DMA
routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type
impervious areas planned for routing to on-fot infiltration BMP Type BMP Type {Use additional forms
BMP: Yes[] No R ifyes, complete items 2-5; if no, for more BMPs)

praceed to item &

2 Total impervious area draining to pervious area (ft?}

3 . . L . .
Ratio of pervious area receiving runoff to impervious area

4 . . . .
Retention volume achieved from impervious area

dispersion {ft3) V= item2 * ltem 3 * (0.5/12), ussuming retention
of .5 inches of runaff

5 Sum of retention volume achieved from impervious area dispersion (ft?): Vietention =Sum of Item 4 for all BMPs

6 Imptementation of Localized On-lot Infiltration BMPs (e.g. DA DMA

on-lot rain gardens): Yes[ ] No If yes, eamplete ftems 7- DA DMA DA DMA 8MP T‘(F_JE
13 for aggregate of oll on-lot infiftration BMP in each DA, If no, BMP Type 8MP Type {Use additional forms
for more BMPs)

proceed to ltem 14

7 Ponding surface area (ft?)

8 Ponding depth {ft)

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

I 10 Average depth of amended soil/gravel (ft}

11 Average porosity of amended soil/gravel

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

13 Runoff volume retention from on-lot infiltration (fi2); 0 Vicienon =Sum of ltem 12 for all BMPs

4-17
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- Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1) -

4 . . DA BMA
implementation of evapotranspiration BMP {green, DA DMA DA DMA BMP Type
brown, or blue roofs): Yes [_] No[X] 8MP Type BMP Type {Use additional forms

.lf ves, complete ltems 15-20. If no, proceed fto ltem 21 for more BMPs)

5 Rooftop area planned for ET BMP (ft?}

16 Average wet season ET demand (in/day)

Use focal values, typical ~ 0.1
1

7 Daily ET demand (ft3/day)
Itern 15 * (item 16 / 12}

8 Brawdown time (hrs)
Copy ltem 6 in Form 4.2-1

3 Retention Volume (ft3)
Vietention = ftem 17 * {item 18 / 24)

20 Runoff volume retention from evapotranspiration BMPs (ft3): Vitenvon =5um af ltem 19 for all BMPs
DA DMA
1 Implementation of Street Trees: Yes [ ] No DA DMA DA DMA BMP Type
if yes, complete ttems 22-25. If no, proceed to Item 26 BMP Type BMP Type {Use additional forms
for more BMPs)

2 Number of Street Trees

23 Average canopy cover over impervious area (ft?)

2 .
4 Runoff volume retention from street trees {ft3)

Vietontion = ltem 22 * ftem 23 * (0.05/12) assume runoff retention of
0.05 inches

25

Runoff volume retention from street tree 8MPs [ft?). Vierention = Sum of Item 24 for afl BMPs

TR R LTI

26 implementation of residential rain barrel/cisterns: Yes[_] | DA DMA DA DMA BMP Type
BMP Type BMP Type {Use additional forms
for mare BMPs}

No & If yes, complete ltems 27-29; If no, proceed to item 30

27 Number of rain barrels/cisterns

28 Runoff volume retention from rain barrels/cisterns {ft3)

Vietention = Item 27 * 3

2

9 Runoff volume retention from residential rain barrels/Cisterns (ft3); 0 Viewnios =5um of ftem 28 for alt BMPs
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4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix 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 5.51 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 4,33 Infiltration LID BMP - inclading underground BMPs (DA 1)

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

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) - Use additional forms for more BMPs

DAL -DMAA
BMP Type
infiltration System

DA1- DMAB
BMP Type
tnfiltration System

DA - DMA -
BMP Type -

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3.0

36

N/A

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

N/A

4 Design percolation rate (infhr) Pasiga=Item 2 /ltem 3

N/A

5 Ponded water drawdown time {(hr) Copy item 6 in Form 4.2-1

N/A

6 Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WOQMP for BMP design details

N/A

7 Ponding Depth {ft]) daue = Minimum of (1/12*item 4*ltem 5) or item 6

4.0

4.0

N/A

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

infiltration of full DCV or minimum space reguirements from Table 5.7 of
the TGD for WQMP

23'x 115

See Attachment B

23" x 87

See Attachment B

N/A

? Amended soil depth, dmeqia (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WAMP for reference to BMP dasign details

N/A

10 Amended soil porosity

N/A

1 Gravel depth, dmeaia (Tt} Only included in certain BMP types, see

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

N/A

2 Gravel porosity

o

N/A

3 Duration of storm as basin is filling {hrs) Typical ~ 3hrs
14 H 3 *
Above Ground Retention Volume (ft3} Viereaton = ftem 8 * [tem7 +
fttem 9 * Item 10) + (item 11 * ftem 12) + (item 13 * {ltem 4 / 12})]

0

o

o

o

N/A

NSA

3 Underground Retention Volume (ft?) Volume determined using

manufocturer’s specifications end calculations

8,200

6,203

N/A

16 Total Retention Volume from LID Infiltration BMPs: 14,403 (Sum of items 14 and 15 for alt infiltration BMP included in plan)
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! Fraction of DCV achieved with infiltration BMP: 101% Retention¥ = item 16 / Form 4.2-1 item 7

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

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

for the applicable category of development and repeat all above calculations,
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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
Bernardine 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).

1 Remaining LID DCV not met by site design HSC or infiltration BMP {ft3): O
Voomer = Form 4.2-1 Item 7 - Form 4.3-2 ftem 30 — Form 4.3-3 Item 16

DA DMA

DA DMA DA DMA BMP Type

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

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

2 Describe cistern or runoff detention facility

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

cistern

4 Landscaped area planned for use of harvested stormwater
()

3 Average wet season daily irrigation demand {in/day)
Use Jocal values, typical ~ Q.1 in/day

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

7 Drawdown time (hrs) Copy item 6 from Farm 4.2-1

8Retention Volume {ft3}
Victention = Minimum of {item 3) or (ttem 6 * {item 7 / 24})

9 . . .

Total Retention Volume (ft3) from Harvest and Use BMP Sum of item 8 for all harvest and use 8MP included in plan
10 {s the full DCV retained with a combination of LID MSC, retention and infiltration, and harvest & use BMPs? Yes [ No [}
if yes, demonstrate conformance using Form 4,3-10. if no, then re-evaluate combinations of alf LI BMP and optimize their implementation
such that the moximum partion of the DCV is retained on-site {using a single BMP type or cambination af BMP types). If the full DCV cannot
be mitigated after this aptimization process, praceed 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:

s Use Form 4.3-6 to compute biotreatment in smail volume based biotreatment BMP (e.g. bioretention w/underdrains);
s 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,

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

List pollutants of concern Copy from Form 2.3-1.

) Volume-based biotreatment Flow-based biotreatment

Biotreatment BMP Selected Use Forms 4.3-6 apd 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume
{Select biotreatment BMP(s} [] Bioretention with underdrain
necessary to ensure all pollutants "f [ ] Planter box with underdrain [] vegetated swale
;oncert:? are addd;essei thro:gh l{:'; D Constructed wetlands DVegetated filter strip

perations and Processes, describe : j )
in Table 5-5 of the TGD for WQMP) E:]Wet extended detention D Proprietary biotreatment

{:} Dry extended detention

3 Volume biotreated in volume based 4 Compute remaining LID DCV with 3 Remaining fraction of L1ID 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}. ftem 1 - Item 3 % ftem 4 fitem 1
6 Flow-based biotreatment BMP capacity provided {efs): 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 ftem 1}
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7 Metrics for MEP determination:

Provided a WQMP with the portion of site area used for suite of LID 8MP 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 partiel capture,
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 biotreatment BMP.
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":'__::'.."-:?_.Form 4 3 6 Volume Based Blotreatment (DA 1) =
- _'B|oretent|on and Planter Boxes wnth Underdrams (N/A) _

Biotreatment BMP Type
{Bioretention w/underdrain, plonter box w/underdrain, ather
comparable BMP)

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

{Use additional forms
for more BMPs)

1 Pollutants addressed with BMP  List alf poliutant of concern that

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

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Paesgn = ltem 2/
Item 3

5 Ponded water drawdown time {hr) Copy item 6 from 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) dswe = Minimum of {1/12 * item 4 * Item 5} or
iterm 6

8 Amended soit surface area {ft2)

? Amended soil depth {ft} see Table 5-6 of the TGD for WQMP for
reference to BMP design details

10 Amended soil porosity, n

1 Gravel depth ({ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

2 Gravel porosity, n

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

4 Biotreated Volume (ft3)  Viowcatea = item 8 * {fitem 7/2) + {ltem 9
*ftem 10} +(ltem 11 * Item 12) + (ltem 13 * {item 4 / 12})]

15

Total biotreated volume from bioretention and/or planter box with underdrains 8M#P;

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

4-23



Water Quality Management Plan (WQMP)

_Form 4 _3 7_"_Volume Based Blotreatment (DA 1)

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 praprietary BMP. If BMP includes multivle modules
{e.g. forebay and muain basin), provide separate estimates for storage for more BMPs)
and pollutants treated in each madule. Forebay Basin Forebay Basin

1 Pollutants addressed with BMP forebay and basin

List afl poflutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for WwQmpP

2 pottom width (ft)

3 Bottom length {ft)

4 Bottom area (ft?} Asottem = ltem 2 * ftem 3

* Side slope [ft/ft}

6 Depth of storage (ft}

7 Water surface area {ft?)
Asursace =fltem 2 + {2 * item 5 * ftem 6)) * {item 3 + {2 * item 5 * ftem 6}

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

total storage is within ranges specified in BMP specific fuct sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V=ltemb/3* [itemd+ltem 7 + {ltem 4 * Jtem 7)70.5)

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

1
0 Qutflow rate (cfs) Qare = (ltem Broretoy + ltem Brasin) / fitern 9 * 3600)

1 Duration of design storm event {hrs)

2
Biotreated Volume (ft3}
Viiotreated = {18 Bjoretay + Item Boasin} +{ Item 10 * item 11 * 3600)

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

{Ssum of ltem 12 for all BMP included in plan)}
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DA DMA DA DMA BMP Type

BMP Type 8MP Type {Use additional forms
for mare BMPs)

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
Bpmp

1 Pollutants addressed with 8MP

List ofi pollutant of concern thot 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 BMFP
design details

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

4 Manning's roughness coefficient

5 Bottom width {ft}
bw = fForm 4.3-5 ftem 6 * ltem 4} / (1.49 * ltem 27157 * ttem 303}

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

7 Cross sectional area (ft2}
A={ltem5 *item 2} +{item & * ltem 2?)

8 Water quality flow velocity (ft/sec)
V= Form4.3-5tem6 /item 7

s Hydraulic residence time {min}
Paollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10

Length of flow based BMP {ft)
L=Item8 *Iltem9* 60

1 Water surface area at water quality flow depth [ft2)
SAwg = fftem 5+ (2 * ltemn 2 * item 6)) * ltem 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 Alternatlve
Compllance Volume Estlmate (DA 1)

1 otal LID DEV for the Project DA-1 (t%): 14,403 Capy ftem 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft): 0 Copy ftem 30 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 14,403  Copy fltem 16 in Form 4,3-3

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

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

& Flow capacity provided by flow based biotreatment BMP (cfs): 0 Copy item 6 in Form 4.3-5

................................................................................................................... Ea b T e e P A EEF U IR R A AR AR RN EEER RS

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 D No ]
If yes, sum of ltems 2, 3, and 4 is greater than Kem 1
Combination of on-site retention BMPs for a portion of the LID DCV and volume-based hiotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes X No []
If yes, a) sum of items 2, 3, 4, and 5 is greater than Item 1, and ltems 2, 3 and 4 are maximized; or b) ftem & 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 1 ne B2
If yes, Form 4.3-1 ltems 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 aliowed to develop an alternative

campliance 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 fess than full LID DCV
capture: D
Checked yes for Farm 4.3-5 ltem 7, ltem 6 is zero, and sum of ltems 2, 3, 4, and 5 is less than Item 1. If so, apply water quality eredits
and colculate volume for alternative compliance, Vor = {ltem 1 -Item 2 - ltern 3 — ftem 4 — ftem 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 facifity: [}
Attach appropriote WAP section, including technical documentation, showing effectiveness comparisens for the project site and
regional watershed
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4.3.6 Hydromaodification Control BMP

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

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

harvest and use LID 8MP {ft3): 14,403 Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in
excess of LID DCV toward achieving HCOC volume reduction

1 Volume reduction needed for HCQOC

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

3 4 Volume capture provided by incorporating additional on-site or off-site retention 8MPs
Remaining volume for HCOC

(ft3}: O Existing downstream BMP moy be used to demanstrate odditional volume capture {if so,
volume capture (f3): 0 ltem 1~Item 2 | attach to this WQMP a hydrolagic analysis showing how the additional volume would be refained
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 [_] Attach in-stream control BMP selection and evaluation to this WQMP

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

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

¢ Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additionat on-site or
off-site retention BMP [X]
BMP upstream of o waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation {if so, show that the hydraulic residence time provided in BMP for g 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 stope and
increasing cross-sectional area and roughness for proposed on-site canveyance facifities ||

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

Y Form 4.2-2 item 12 {ess than or equal to 5%: Yes [} No X

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

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

through hydrograph attenuation (if se, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during o 2-yr storm event)

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

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

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

e 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;

e Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

o 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
WOQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a
Maintenance Agreement {consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also
be attached to the WQMP.

o o Form 5- 1 BMP Inspectlon and Mamtenancef" -
 (use addltlonal forms as necessary)

Inspection/ Maintenance

Minimum Frequency

B jble Part
MP Reponsible Party(s} Activities Required of Activities
Inspect/Maintain UG-Infiltration Basin
Systems, via access manholes.
Remove trash, sediment and debris by jet-
vac whenever materials accumulate to a level Inspect Bi-
greater than 6” and pump and dispose of annually and prior
trash, sediments and debris in a legal to a major
UG Infil, ’ & !
Owner manner. forecasted storm
System
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 o Vacuum sweep parking lot, drive aisles and Monthly / As
, wier
Sweeping spaces, and truck courts, needed.
Inspect health of plantings and erosion of
landscape areas.
Owner & ‘oper hicide ieides
Landscaped ' Properly apply any herbicides, pesticides.
Ar Maintenance Quarterly
reas Contractor Trim trees and bushes when needed.

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

Storm drai
orm cram ¢ Inspect Catch basin signage for faded or lost

system Owner . ) Annuall
¥ signs / repair or replace as needed. Y
signage
Trash
Storage . .
g ¢ Inspect trash enclosure areas including
Areas and . )
Litt Owner containers, lids, screens and clean trash Weekly
itter
storage enclosures.
Control 8
(8D-32)
» Inspect irrigation 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.

s  Reduce cycle durations during all seasons to
prevent over-irrigation.

» Inspect loading dock for trash debris and
sediment and sweep/maintain as needed.

¢ Inspect loading dock for evidence of spills
Truck Dock Owner and broken containers. Clean up spills by Weekly / Daily
dry cleanup methods and dispose of
collected material in a legal manner, If
pressure washing is necessary, collect all
runoff wastewater for proper disposal.,

Roof Runoff
Controls Owner s Inspect / repair roof drains Quarterly
{SD-11) ‘
» Inspect and maintain Gravity Separators, as
required.
Gravity » Inspect Gravity Separators for debris, oils, Inspect Quarterly
Separator Owner and sediment. Remove debris whenever and Maintain as
accumulations exceed 25% of the holding Needed

capacity of the unit or vector breeding
becomes an issue.




Section6 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 locat 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 Calc's
& Manufacture’s Details



DYODS™

Design Your Own Detention System

0 AITEMLE
CONSTRUCTION PRODUCTS INC.

A ZATTEALR

==
CMP DETENTION SYSTEMS

For design assistance, drawings,

and pricing send completed worksheet to:

dyods@contech-cpi.com

’roject Summary

Date: 2/24/2021
Project Name: PAMA CHINO SYSTEM A
City / County: Chino/San Bernardino County " — Finished Grade
State: Calforna avement — | Elevation I
Designed By: David White r ERLA LI v S R W - |
Company: Huitt-Zollars, Inc. Enter Information in 1- il S . §|89 |
Telephone: 909-941-7799 Blue Cells I 1 =
>orrugated Metal Pipe Calculator 1 5
Storage Volume Required (cf): 16,000 | a
Limiting Width (ft): 30.00 3
Invert Depth Below Asphalt (ft): 10.00 : ?.:
Solid or Perforated Pipe: Perforated Spacing Disiieter §
Shape Or Diameter (in): 96 50.27 ft* Pipe Area T ' s
Number Of Headers: 2 f
Spacing between Barrels (ft): 3.00
Stone Width Around Perimeter of System (ft): 2 _
Depth A: Porous Stone Above Pipe (in): 6 | pasnin |
Depth C: Porous Stone Below Pipe (in): 6 ! el L T
Stone Porosity (0 to 40%): 40 G b
System Sizing
Pipe Sterage: 11,461 cf System Layout
Porous Stone Storage: 4,938 cf
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: 10 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 Barrel Footage (w/o headers)
Backfill to Grade Excluding Stone: 98 cy fill

**Construction quantities are approximate and should be verified upon final design
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Design Your Own Detention System CMP DETENTION SYSTEMS
® For design assistance, drawings,
gi\ ’%g‘:‘:‘ﬂ and pricing sgend completed worksﬁeet to:
CONSTRUCTION PRODUCTS INC. dyods@contech-cpi.com
’roject Summary
Date: 2/24/2021
Project Name: PAMA - CHINO SYSTEM B
City / County: Chino/San Bernardino County — Finished Grade
State: California L
Designed By: David White B % TS O ik B
Com?)any: Huitt-Zollars, Inc. Enter Information in - DA o s \
Telephone: 909-941-7799 Blue Cells =] ! w
>orrugated Metal Pipe Calculator | 1 |
Storage Volume Required (cf): 12,000 -
Limiting Width (ft): 30.00 2
Invert Depth Below Asphalt (ft): 12.00 2|
Solid or Perforated Pipe: Perforated Spaci §
Shape Or Diameter (in): 96 50.27 ft* Pipe Area T A i
Number Of Headers: 2
Spacing between Barrels (ft): 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 el
Stone Porosity (0 to 40%): 40 i
System Sizing
Pipe Storage: 8,646 cf System Layout
Porous Stone Storage: 3,745 cf
Total Storage Provided: 12,391 cf 103.3% Of Required Storage |Barrel 12
Number of Barrels: 2 barrels Barrel 11
Length per Barrel: 67.0 ft Barrel 10
Length Per Header: 19.0 ft Barrel 9
Rectangular Footprint (W x L): 23. ft x 87. ft Barrel 8 é
>ONTECH Materials Barrel 7
Total CMP Footage: 172 ft Barrel 6
Approximate Total Pieces: 8 pcs Barrel 5
Approximate Coupling Bands: 8 bands Barrel 4
Approximate Truckloads: 4 trucks Barrel 3
>onstruction Quantities™ Barrel 2
Total Excavation: 890 cy Barrel 1
Porous Stone Backfill For Storage: 347 cy stone Barrel Footage (w/o headers)
Backfill to Grade Excluding Stone: 223 cyfill

**Construction quantities are approximate and should be verified upon final design
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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 siructural and hydraulic design, the
mechanics of evaluating abrasion, corrosion and waler
chemistry to perform o durability design are nat commanly
found in most civil engineering handbooks.

The durability and service life of a drainage pipe installotion
is directly reloted to the environmental conditions encountered
ot the site and the type of materials and coatings from which
the culvert is fabricoted. 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 o chack for both the water side and soil side
environmentis to determine which is more critical— or which
governs service life,

The potential for metal loss in the invert of o drainage pipe
due to abrasive flows is ofien overlooked by designers and
its effects are often mistaken for corrosion. An estimate for
petential abrasion is required ot each pipe localion in order
to delermine the appropriate material and gage.

This manual is intended to guide specifiers through the
machanics of selecting appropriate drainage producis to
meel service life reguirements. The information contained
in the following poges is o composite of several national

guidelines.

Using the Design Guide

The choice of materiol, goge ond product type can be extremely
important to service life. The following steps describe the
procedure for selecling the appropriate drainage product,
material ond 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 droinage structures along the same
water course offer the most relioble estimate of long-
term performance for specific environment condifions.

In many cases, there will be more than one maierial that
is appropriate for the project environmental conditions.
Generally speaking, the melal material types increase

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

4.  Use Table 2 to determine which abrasion level most
accurately describes the typicol storm event {2 year storm).
The expected streamn velocity and ossociated abrasion
conditions should be based on a typical flow and not a 10
or 50-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 ond service
life, use the struciural gage. Conversely, if the structurcl
gage is less than the gage required for o particular
abrosion condition and service life, use the goge required
by Table 3.

Note:
Both Contech round pipe ond pipe-orch are oveiloble with either helicol or on-
nulor corrugations. Contech HEL-COR? pipe {helical corrugations) is furnished
with conlinyous lock seams and annulor re-rolled ends. Contech riveted pipe
is furnished with anaular corrugotions only. The height of cover tables in this
guide ore helicel corrugations only. Consult your Conteck represertative for

Height of Cover tables on riveted pipe.



Takle I — Recommended Environments Table 2 — FHWA Abrasion Guidelines

Material Type Seoil* and Water pH Resistivity {ohm-cm) Abrasion Abrasion Bed Lood Flow Velocity

3 4 f 6 7 8 9 10 ¥ 12 Minimum Maximum Level Condition (fps)
Galvanized Stee!” ‘ 2000 8000 1 Non- Abru?we Nlcne Minimal
Aluminized Steel Type 2 1500 N/A 2 Low Abrasion Minor <5
Polymer Cocted 250 N/A 3 Moderote Abrasion Moderate 5.15
Aluminum Alloy 500 N/A 4 Severe Abrasion Heavy > 15
*Appropriate pH range for Galvanized Steel is 8.0 to 10 “Interim Direct Guidelines on Drainage Pipe Alternative Selection.”

FHWaA, 2005,

Table 3 - Drainage Product Usage Guide'

Application Culverts, Storm Drain, Cross Drain, Median Drain, Side Drain
Roadway Clossification

Rural Minor Maijor Urban Rural Minor Major Urban Rural Minor Major Urban
Design Service Life 25 50 75 100 25 50 75 100 25 50 75 160
Abrasion Level Abrasion Level 1 & 2 Abrasion Level 3 Abrasion Level 4

CMP (1/2” & 1" deep corrugations, ULTRA FLO ? & Smooth Cor 27) Minimum goge required to meet design service life, assuming that structurcl design hos been met.

Galvanized (2 oz.) 6 12 10 g 14 10 8 N/A 145 i0® 8 N/A
Galvanized and Asphaolt Cooted 16 14 10 8 14 12 8 N/A _ 145 124 8% N/A
Galv., Asphslt Cooted and Paved Invert 16 16 14 10 16 14 12 8 14 12 10 N/A
Aluminized Type 2 16 16 14 14 14 14 14 12 : 145 145 144 12¢
Polymer Cooted 16 16 16% 167 16 16 164 16° | 147 147 1478 147%
Aluminum Alloy 16 16 1% 16 14 14 14 14 ! 149 144 144 142

1. Based on Toble 1 - Recommended Environments.
2, SmoothCor™ Steel Pipe combines o corrugated steel exterior shell with o hydraulically smooth interior liner.
3. Service life estimaotes for ULTRA FLO® and SmoothCor Pipe ussume o storm sewer gpplication. Storm sewers rarely ochieve cbrasion levels 3 or 4.

For applications other than sterm sewers or obrasion conditions obove Abrosion Level 2, please contact your Cantech Sales Representative for
gage ond cocting recommendations,

4, Design service life for 8 gage golvonized is 97 years.

5. invert protection to consist of velocity reduction structures.

6. Asphalt cooted ond paved invert or velocity reduction structures are needed,

7. Requires o field oppfied concrete paved invert with minimum thickness 1“ obove corrugation crests,

8. 75 year service life for polymer coated is based on a pH range of 4-9 and resistivity greater than 750 chm-cm.

9. 100 yeer service life for polymer coated is based on o pH range of 5-% ond resistivity greater thon 1500 ohm-cm.



Table 4 - Produtt Dimensions

. Size Limits* Manning's “n”
Drainage Preduc) Common Uses Minimum Maximum Value
Corrugoled Sleel (1/2” deep corrugalion) 12" 84" 0.011 - 0.02¢
Corrugeted Steel with Paved Iavert (1/2* deep corrugation) | Culverts, small 12" 84" 0.014-0.020
M i bridges, slorm " "
Corrugoled Steel (1" deep corrugaotion) water detention/ 54 144 0.022 - 0.027
o | Corrugated Steel with Paved tnved (17 deep corrugotion) | retenfion systems, 54" 144" 0.0¥9 - 0.023
a conduits, tunnels,
a Corrugaled Aluminum (1/2” deep corrugolion} storm sewers. §2" iz 0.011 - .02
n
£ Corrugated Aluminum (17 deep corrugation) 30" 120" 4.023 - 0.027
o S e
& ULTRA FLO? Steel 18 102" 0.012
) Storm sewers, " "
ULTRA FLO Aluminum cclverts. storm 18 84 0.012
SmoothCor™ Steei (3/2” deep corrugation) wiater defention/ 18" 66" 0.012
relention systems.
SmaothCor Sieel {1” deep corrugation) 48" 126" 0.0%2
Corrugeted Steel [1/2" deep corrugation) 177 % 13" 83" x 57" 0.01% - 6.021
Corrugated Sleet with Paved invert {1/2” deep corrugation) |  Culverts, small 17 % 13" 83" x 57" 0.014 - 0.019
Y ) bridges, storm Y . Y "
Corrugoled Steel (1" deep corrugation} water defention/ 53" x 41 142" x 91 0.023 - 0.027
Corrugated Stee} with Paved [nvert {1 deep corrugation) reienh?n systems, 53" x4V 1427 % 9 0.9 -0.022
£ conduils, tunnels,
& Corrugated Aluminum {1/2" deep corrugalion) storm sewers, 17" % 13" T x 477 0,011 - 0,021
1)
2 Corrugoted Aluminum {1” deep corrugation) 40" x 467 112"« 75 0.023 - 0.027
&
ULTRA FLO Steel 20" x 16" 66" x 51" 0.012
, Slorm sewers, . " " "
ULTRA FLO Aluminum culverts, storm 20"x 14 66" x 51 0.012
SmooihCor Steel (1/2” deep corrugation) water detention/ 21" x 15" 77" x 52¢ 0.012
refention syslems.
SmoothCor Steel (1" deep corrugotion) 53"« 417 137" « 87 0.012
For sizes ouiside of these limits, please contoct your Contech representative.
Table 5 — Corrugated Steel Pipe—Valves of Coefficient of Roughness (n)
Ail Helical” Corvugation
Dlameters | 4 127 x 178" Helical—2.2/3" x 1/2”
2-2/3" x 1/2 Annular 8 in. 10in. 12 in. 15 in, 18 in. 24 in. 36 in. 48 in. 60 in. +
Unpaved 0.024 0.012 0014 0.01E 0.012 0.013 0.015 0.018 0.020 0.021
PAVED-INVERT 0.021 0.014 o.017 6.020 0.019
SmoothCor N/A 0.012 0.012 g.012 0.012 0.0612
Helleal*—3" x 17
3" 1 Annular 36 in. 42 in. 48 in. 54 in. 60 in. 66 in. 72 in. 78 in, +
Unpaved n.0z7 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 G.023
SmoothCor NJA 0.012 0.012 0.012 0.032 0.012 .012
Helical*—5" x 1¥
5" x 1" Annular 48 in. 54 In, 40 in, 66 in. 72 in. 78 in. +
Unpaved N/A 0.022 G.022 0.023 0.024 0.024 0.025
PAVED-INVERT N/A 0.019 0.019 0.020 0.021 0.021 0.022
ULTRA FLO N/A 3/4" x 3/4" x 7-1/2"
All diametfers n = 0.012

1

same roughness choracleristics os their equivalent round pipes.

Tests on helically corrugoted pipe demonstrate o lower coefficient of roughness than for annularly corrugated steel pipe. Pipe-arches approximolely hove the



- ' Toble & - AASHTO Reference Spedifications '

Material Type Material Pipe Design*  Instoliation*®
CMP (1/2% or 1™ deep corrugations)
| Galvanized {2 oz.) M218 M35 Section 12 Seclion 26
Aspholt Coated MI190 M36 Secfion 12 Seclion 26
Asphall Coated and Paved Invert M190 M3s Section 12 Section 26
- Aluminized Type 2 M274 M36 Section 12 Section 26
g Polyrmer Cocted M244 M35 & M245  Seclion 12 Section 26
ﬂ;’_ Alurp_inum Ai?t_)_y Mi97 M194 Section 12 Section 26
o ULTRA FLO
o:; {3/4" x 3/4"" x 7-1/2" corrugalion)
| ‘% Galvanized {2 oz} M218 M36 Secfion 12 Section 26
Aluminized Type 2 M274 M36 Section 12 Section 26
Polymer Coated M246 M36 & M245 Seclion 12 Seclion 26
| Algminum Alloy M197 M196 Section 12 Seclion 26
| SmoothCor
| Palymer Coated M246 M36 & M245 Seclion 12 Seclion 26

* AASHTO LRFD Bridge Design Specification ond AASHTO Stondord Specification 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

H 20 and H 25 Live Loads, Pipe-Arch

H 20 and H 25 Live Loads Size Minimum Maximum™
Diameter | Minimum Maximum Cover, Feet? Round Structural Minimum ___“___Eg\_ler, FEE!._..__._
or Span, | Cover, Specified Thickness, inches Equivalent, Span x Rise, Thickness, Cover, 2 Tons/Ft.? Corner
Inches inches | 0.052 0.064 0.079 0.109 0.138 0.158 Inches Inches Inthes inches  Bearing Pressure

6'° 12 388 | 486 15 17x13 0.064 12 16

8" 291 | 385 18 21x15 0.064 15

o 233 | 392 21 24x18 0.064

12 1971 248 | 310 24 28 x 20 0.064

13 158 | 198 | 248 30 35x 24 0.064

8. 181 | 165 206 36 42x29 0.064

21 113 141 177 248 472 49 % 33 0.064%

24 98 124 155 217 48 57 x 38 0.064"

30 99 . 124 ] 173 54 64 % 43 0.079*

36 83 103 145 1846 &0 71 xd7? 0.109"

42 71 88 124 159 195 &6 77 x 52 0.109*

48 62 4 77 1 108 | 139 4 171 72 83x57 | 0.138" 12 i5

54 &7 94 122 150

&0 BO 104 128

64 468 88 109

72 75 93

/8 79

84 ¥4 &6

£ 80 Live Loads, Pipe-Arch

. . Moaximum™®
E 80 Live Loads Size Minbmum Cover, Feet
Diameter Minimum Maximum Cover, Feet® Round Structural Minimum . T T T P
or Span,  Cover, Specified Thickness, Inches Equivalent, Span x Rise, Thickness, Cover, 3 Ton‘s/Ff. Corne
Inches  Inches  0.052 0.064 0.079 0.109 0.138 0.168 .. Inches Inches Inches __ Inches _Bearing Pressure
12 12 197 248 310 15 17x13 0.079 24 22
15 ‘ 158 198 248 18 21 x15 0.079 3
18 131 1465 206 21 24 x18 0.109
21 ‘ 113 141 177 248 24 28x20 0.109
24 98 124 155 M7 30 35x24 0.138
30 ‘ 99 124 173 36 42 x 29 0.138
34 | B3 103 145 186 42 49 x 33 0.138"
49 ! 71 88 124 159 195 48 57 x 38 G.138"
48 12 62 77 108 139 171 54 64 x 43 0.138" |
54 18 67 94 122 150 60 71 x 47 0.138" 24 22
22 § gg ]8084 :gg *  These values ore based on the AISI Flexibility Factor limif (0.0433 x 1.5)
79 1;8 75 93 for pipe-arch.
78 24 79
84 24 66

Helghts of Cover Motes:

}. These tables ore for lock-seam or welded-seam construction. They are not 8. 0.052"is 18 gage.
for riveted construction. Consult yaur Contech Soles Representative for 0.064" is 16 gage.
Height of Cover tobles on riveled pipe. 0.079" is 14 gage.
2. These volues, where applicable, were calculated using o load factor of 0.10%" is 12 gage.
K=0.86 os cdopled in the NCSPA CSP Design Manual, 2008, 0.138” is 10 gage.
3. The haunch areas of o pipe-orch are the most critical zone for bockfilling. 0.168" is 8 goge.
Exira care should be 1aken to provide good molerial and compaction o o 9. For construction loads, see Poge 15.
point above the spring line, 16.  1-Y2" x Y/4" corrugalion. H20, H25 and EBO loading.
4. E 80 minimum caver is measured from top of pipe to bottem of tie. 11.  SmoothCor has some Height of Cover properties as corrugated steel
5. H 20 and H 25 minimum caver is meosured from top of pipe to boltom of pipe. The exterior shell of SmoothCor is monufactured in sither 2-2/3" x
flexible pavement or top of rigid pavemant. /2" ar 3" x 1" cerrugofions; maximum exlterior shell gage is 12.
6. The H 20 and H 25 pipe-arch tables are based on 2 1ons per square foot 12. Sewer goge [trench conditions] fables for corrugaled stee! pipe con
corner bearing pressures. be found in the AISI book “Modern Sewer Design,” 4th Edition, 1999.
7. The E BO pipe-arch lables minimum and moximum covers are bosed These tables may reduce the minimum gage due to a higher flexibility
on the carner bearing pressures shown. These values moy increase or factor ollowed for o trench condition.

decreose with changss in allowoble corner beoring pressures.



Heights of Cover

5" x 17 or 3" x 1” Height of Cover Limits for
Corruguted Steel Pipe

H 20 and H 25 Live Loads

Maximum Cover, Feet?

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

H 20 and H 25 Live Loads

Diu;ne!er Micﬂimum Specified Thickness, inches Size Minimum 'L"""““‘;’“"t’
or Span, aver Eraio B - - over, Fee
quivalent Specified Minimum 7T TEE
Inches _Inches 0064 0.079 0.109 0.138 0.148 Pipe Spon x Rise Thickness, Cover 2 Tons/Ft.? Corner
54 12 56 70 98 127 155 Biameter Inches® inches* Inches Bearing Pressure
22 » gg o Tos et 72 81x59 0109 18 21
2 42 2 74 116 78 87 %63 0.109 18 20
;s o is o o o 84 95 % 67 0.109 18 20
84 36 45 43 83 99 o0 103x71 0.109 18 20
90 23 42 59 76 93 94 1M2x75 0.109 2) 20
19 1 5 1 7 102 M7 =79 0.109 21 19
193 g 39 52 7 gg 108 128 x 83 0.109 24 19
Igg 8 ? g; ig 2; o 114 137x87 | 0.109 2 19
120 142 x 9% 0.138 24 19
114 32 45 58 72 b
120 3¢ 42 34 66 Larger sizes are ovoilable in some oreas of the United Stotes. Check with
¥26 39 30 81 your local Contech representofive . Some minimum heights-of-cover for
132 36 46 38 pipe-orches have been increased to toke into account ollowoble “plus”
138 33 43 33 tolerances on the manufoctured rise.
144 18 39 49

Maximum cover heights shown are for 5" x 17,

To obtain moximum cover for 3" x 17, increase these volues by 12%

E 80 Live Loads

Diameter Minimum

Moximum Cover, Feet®
Specifled thickness, Inches

ar Span, Cover
Inches Inches 0.064 0079  0.109 0.138 0.168
54 18 54 70 98 127 155
60 50 43 88 114 139
66 44 57 8O 103 127
72 18 42 52 74 95 116
78 24 39 48 68 87 107
84 | 36 45 63 81 99
90 i 33 42 59 76 93
@6 24 3w 39 55 71 a7
102 30 291 37 5% 47 a2
108 ‘ 35 49 43 77
114 3am 45 58 72
120 30 30 42 54 66
126 34 39 50 41
132 ‘ 34 46 58
138 33m 43 53
144 36 39 49

Maximum cover heighis shown ore for 5% x 1.
To obtain maximum cover for 3" x 1, increase these values by 12%.
Ui These diomelers in these goges require additionol minimum cover.

E 80 Live Loads

Size Minimum Maximum®
Equivatent Specified Minimum __ Cover, Feet
Plpe Span x Rise Thickness, Cover 2 Tons/Ft.* Cover
Digmeter Inches® Inches* Inches  Bearing Pressure
72 Bl x 59 0.109 30 21
78 87 x63 0.109 30 18
84 95 x 67 0.169 30 18
0 103 x71 0.109 36 18
96 112x75 0.109 36 18
102 117 x79 0.10% 36 17
jos 128 x 83 0.16% 42 17
114 137 x 87 0.1G6% 42 17
120 142 x 91 0.138 42 V7

.

Some 3" x 17 and 5" x 1" minimum goges shown for pipe-arch ore due to
monufacturing limitotions.

Heights of Cover Notes:

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

2. These values, where applicable, were colculoted using o lead foctor of
K=0.86 as adopied in the NC5PA CSP Design Manual, 2008.

3. The span ond rise shown in these lables are nemino!. Typicolly the actual
rise thot farms is grecter than the specified nominal. This aciue! rise is
within the tolerances as aflowed by the AASHTO & ASTM specifications.
The minimum covers shown are more conservotive than required by the
AASHTO ond ASTM specifications 1o account for this anticipoted increose
in rise. Less cover height maoy be tolercled depending upon actual rise of
supplied pipe arch.

4. The hounch areas of o pipe-arch are the most critical zone for backfiiling.
Extra care should be taken to provide goad moterial and compaction to a
point obave the spring line.

5. E 80 minimum cover is measured from top of pipe to bottom of tie,

10.
11.

H 20 end H 25 minimum cover is meosured from top of pipe to bottom of
flexible pevement or top of rigid pavement.

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

The E 80 pipe-orch 1ables minimum and moximum cavers are bosed on the
corner beoring pressures shown, These values may increase or decrease
with changas i allowable corner bearing pressures.

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

0.079"is 14 goge.0.109" i5 12 goge.

0.138" is 10 goge.0.148” is 8 goge.

For construciion loads, see Poge 15.

SmaothCor hos some Height of Cover properties as corrugoted steel pipe.
The exterior shell of SmoothCor is monufectured in either 2-2/2" x /2" or
3"x1” carrugations; maximum exlerior shell goge is 12

. Sewer gage {trench conditions) tobles for carrugated sleel pipe con be

found in the A5l book "Modern Sewer Design,” 4th Edition, 1999, These
tables moy reduce the minimum gage due o a higher flexibility factor
allowed for a irench condition,



Heights of Cover

3” x 1" Pipe-Arch Height of Cover Limits for Heights of Cover Notes:
Corruguted Steel Pipe-Arch 1. These tables cre for lock-seam or welded-seam construction. They are not
for riveted canstruction. Consult your Contech Sales Representative far
H 20 and H 25 Live Londs Height of Cover tables on riveted pipe.
Maximum® 2. These volues, where applicable, were calculated using K=0.86 as
Size Minimum Cover, Fest adopted in the NCSPA CSP Design Menual, 2008,
Equivalent Specified Minimum .00 3. The span and rise shown in these tobles are nomina!. Typically the actuol
Pipe Span x Rise Thickness, Cover 2 Tons/F1.? Carner rise that forms is greater thon the specified nominal, This aclual rise is
Diameter inches Inches* Inches  Bearing Pressure within the tolerances os allowed by lhe AASHTO & ASTM specifications.
28 53x41 0.079 12 A The minimum covers shown are mare conservative than required by the
54 60 x 46 G.079 15 25 AASHTC and ASTM specifications to occount for this onticipoted increcse
40 b6 %51 6.079 15 95 in rise. Less cover height moy be folerated depending upon actual rise of
4 73 %55 .079 18 24 supplied pipe arch.
77 81 x 59 6.079 18 21 4. The haunch areas of a pipe-arch ore the most critical zore for boekfiiling.
78 87 x 63 0.079 18 20 Exira care should be token to provide good materiol and compaction to o
84 95 % 67 0.079 18 20 poini obove the spring line.
90 103% 71 0.079 18 20 5. E 80 minimum cover is measured from fop of pipe fo bottom of tie.
94 112 75 0.079 71 20 6. H 20 and H 25 minimum cover is meosured from top of pipe to botiom of
102 117 %79 0109 71 19 {lexible povement or top of rigid pavement.
108 128 x 83 0.109 24 19 7. The H 20 and H 25 pipe-orch tobles are based an 2 fons per square fool
114 137 x 87 0.109 24 19 corner bearing pressures.
120 142 ¢ 91 0.138 24 19 8. The E 80 pipe-orch tables minimum and moximum covers ore based
on the corner beoring pressures shown. These values moy increcse or

Larger sizes are ovailable in some areas of the United States. decreose with changes in allowable corner beoring pressures.
Check with your local Contech Sales Representofive, 9. 0.052"is 18 gage.
0.064" is 16 gage.
0.07%"is 14 goge.
0.109" is 12 goge.
0.138" is 10 gage.

Some minimym heights-of-cover for pipe-arches hove been increosed to take
info account allowable “plus” taleronces on the manufaciured rise.

E 80 Live Loads 0.168" is B guge.
10. For consiruclion loads, see Poge 15,
Size Minimum Maximumi® 11. SmoaihCor has same Height of Cover properties as corrugated steel pipe.
Equivalent 7 Spacified  Minimum Cover, Feet The exteriar shell of SmocithCor is manufactured in either 2.7/3 x 12" ar
Pipe Spon x Rise Thickness, Cover 2 Tons/Fi.Z Corner 3"x 1" carrugations; maximum exerior shell gage is 15,
Diometer Inches Inches* Inches  Bearing Pressure 12. Sewer goge {irench conditions) jables for c?rrugoted st??l pipe can be
48 53 x 4] 0.079 24 75 found in the AlSI book “Modern Sewer Design,” 4th Edition, 1999, These
54 50 % 46 0.079 24 25 tables moy reduce the minimum goge due to o higher flexibility factor
&0 66 %51 0.079 24 25 allowed for a rench condition.
b6 73x 55 0.079 3c 24
| 72 81 x 59 0.079 30 21
78 B7 x 63 0.079 30 18
a4 95 x 67 0.079 30 18
90 03«71 0.079 36 18
36 NIz 75 0.079 36 18
102 N7 x79 0.109 k{3 17
108 128 x 83 0.109 42 17
114 137 x 87 0.109 42 17
120 142 x 91 0.138 42 17

*  Some 3" x 1" and 57 x 1" minimum goges shown for pipe-arch are due fo

manufacturing limilations.




Approximute Weight (POUHdS/FOOf) o 31 or 5’x1'(oﬁugﬁlinn

|
|
[
i Inside e rThs Golvanized & Full | Conled & PAVED-
| Contech Corrugated Steel Pipe Diameter, in, | Pecfied THkness | o pinizeD| Comed | verT  omoothCor
| (Estimated Average Weights—Not for 54 0.064 50 66 84 84
Specification Use) 0.079 61 77 95 95
[ pecifica 0.109 83 100 e 118
; I — . 0.138 106 123 140
% 1T x4 Corrugation - o 0.168 129 146 163
| Inside Specified &0 0.064 55 73 93 93
: Diameter, Thickness, Galvanized & Full 0.079 67 86 105 105
' in. in. ALUMINIZED Counted g-}g; ]‘?228 :;g :gg 130
| 6 g-gg} g g 0.168 143 161 181
: : 46 0.064 60 80 102 102
8 0.052 5 6 0.079 74 94 116 116
B D1 6 7 0.309 101 121 143 145
10 0.053 6 7 0.138 129 149 171
0.064 7 8 0.168 157 177 99
- B 72 0.064 &6 88 11 112
; . Steel Thitknesses by Goge : 0.079 a1 102 126 127
: ' ' 0.109 10 132 156 157
Gage 8 16 4, 12 0| 8 0138 140 162 186
Thickness 052 1 044 | 079 | 109 | 138 | 168 0.168 171 193 L. 217
- ‘ - 78 0.064 71 95 121 120
0.079 87 11 137 136
Insd Galvanized& | Full | Cooled & PAVED- | 0% | o 168
rilde e . Alvan e (h GGle| B
Diometer, in, | PeATied THOKNESS, o)\ iiiZEn | conted | INwERT |SmootiCer 038 2 gs |
12 0.052 8 10 13 84 0.064 77 102 130 130
0.064 10 12 15 0.079 94 119 147 147
0.079 12 14 17 . 0.109 128 154 182 181
15 0.052 10 13 16 0.138 164 189 217
0.064 12 15 18 0.168 199 | 224 | 253
0.079 15 18 21 90 0.064 82 109 140 139
'8 0.052 12 16 19 0.079 100 127 158 157
0.064 15 19 22 2 0.109 137 164 195 194
0.079 18 22 25 .28 0.128 175 202 233
21 0.652 14 '8 23 _ 0.168 213 240 271
0.064 17 bl 26 29 94 0.064 87 116 149 148
0.079 21 75 30 33 0.079 107 136 169 168
e 0.109 29 33 33 41 0109 147 176 209 208
24 0.052 15 20 26 0138 188 217 250
0.064 19 24 30 30 0.168 228 257 290
0.079 24 29 33 38 102 0.044 93 124 158 158
0.109 33 38 44 47 0.079 114 145 179 179
30 0.064 24 30 36 42 0.109 155 184 220 222
0.079 30 36 42 48 0.138 198 229 263
0.109 41 47 53 59 0168 241 272 306
36 0.064 29 36 44 51 108 0.079 ] 120 153 188 189
0.079 36 43 51 o8 0.109 165 198 233 235
0.109 49 a6 64 73 0.138 211 244 279
0.138 42 69 77 0.148 756 289 324
42 0.064 34 42 31 60 114 0.079 127 162 199 200
0.079 42 50 59 8 0.109 174 209 246 248
0.109 57 65 74 82 0.138 2729 257 354
0.338 72 80 89 0.168 271 306 343
0.168 88 26 105 120 0.079 134 171 210 214
48 0.064 38 48 57 67 0.109 183 220 259 260
0.079 48 58 &7 77 0.138 234 271 310
0.109 65 75 84 94 0.168 284 321 3
6.138 82 92 01 126 0.109 195 233 ] 2
0.168 100 110 119 0.138 247 785 326
54 0.07¢9 54 65 76 87 0.168 299 338 378
0109 73 84 95 106 132 ] 009 204 244 287 289
0.138 92 103 4 0.138 259 299 342
0.168 112 123 134 0.168 314 354 397
60 0109 81 92 106 nz 138 0.109 213 255 |7 "T3o0 300
0.138 103 114 128 0.138 270 312 357
{.168 124 135 149 0.148 328 370 415
&6 0109 89 10} 117 29 144 ...."0.]38 282 326 373
0.138 113 §25 141 0.148 344 388 435 12}
0.148 137 149 165 , :
72 0.138 123 137 154 {2) 1. Weights for polymer coated pipe are 1% to 4% higher, varying by goge.
0.148 149 163 180 2. Pleose contact your Contech Soles Representative.
78 0.168 161 Y7 . L (2) 3. Weighis lisled in the 3% x 1" or 5” x 1” table ore for 3 x 1” pipe.
84 0.148 173 190 208 {2) Weights for 57 x 17 are opproximately 12% less than those used in this
tobie, for metollic cooted pipe.
10




Corrugated Aluminum Pipe

. Heighs of Cover
2.2/3"” X 1/2" Height of Cover Limits for 2 2/3" x 1/2" Height of Cover Limits for
Corruguted Aluminum Pipe Corrugated Aluminum Pipe-Arch

HL 93 Live Load HL 93 Live Load

Diameter Minimum Moximum Cever, (F1)@ Moxlmum Cover, (Ft)

orSpan  Cover Equiv. Standard Gage Size, (In.) Minimumt A'“":::zﬂ:’:{'::‘hm
(In.) (tn} 18 16 14 12 19 8 Dia. {Inches) Rise Guge {Inches) or:‘e:u:;:ng
6 12 197 247 15 1713 16 12 13
g4 147 185 18 21x15 16 12 12
21 24x18 14 12 12
ie)
10 19 148 24 28x70 14 12 12
12 125 157 30 35x24 14 12 12
15 100 125 34 42%29 12 12 12
18 33 104 42 49x33 12 15 12
48 57x38 10 15 12
1
? 71 89 54 64x43 10 18 12
24 62 78 | 109 60 7ix47 g 18 12
27 49 97
30 62 87 Notes:
36 31 /3 94 1. Height-af-cover is meosured to top of rigid pavemeni or io bottom
42 62 80 of flexible pavement.
48 12 54 70 85 2. Maximum cover meeis AASHTO LRFD design criteria.
54 15 48 62 76 3. Minimum cover meals AASHTO ond ASTM B 790 design criteria.
4. 1 1/2" % 1/47 corrugalion.
60 15 52 | a4 5. 8-gage pipe hos limifed ovailability.
66 18 52 é. For construclion loods, see page 15.
72 18 43
Heights of Cover
3" x 1 Height of Cover Limits for Corruguated 37 x 17 Height of Cover Limits for Corrugated
Aluminum Pipe Aluminum Pipe-Arch
HL 93 Live Load HL 93 Live Load
. it Maximum Cover, (F1.) HMoximum Cover, (FL.}
D t M 1] ‘ f e -Arch?
;: r::uir ':::::“ Equiv, Standard Gage Size, (In.) Mintmum® “'v';";:;;rffz"h '
Round Pipe Span x Minimum Cover ¢ Bearf
(1n.) (In)} 16 14 §2 10 8® Did, {inches) Rise Gadge (inches) urr:‘r:rss‘fr?s "
T 12 57 72 101 | 135 | 159 54 60x46 14 15 20
36 47 60 B4 12 | 132 60 66x51 14 18 20
42 40 51 72 96 113 66 7355 14 21 20
48 12 35 44 62 84 99 iz 81x59 12 21 i6
54 15 31 39 55 74 a8 78 87x63 1% a4 16
60 15 28 35 50 &7 79 B4 95x67 12 24 16
72 18 23 29 41 56 66 94 112x75 B 24 14
84 21 35 48 56
90 24 33 | 44 | 52 Notes: , .
96 24 2 . 49 1. Heighi-of-cover is measured to top of rigid povement or to botfom
of flexible pavement. :
102 24 39 46 2. Maximum cover meets AASHTO LRFD design eriterio.
108 24 37 43 3. Minimum cover meeis ASTM B 790 design criferio,
114 24 29 4. Limited availability on these sizes.
5. 8-gage pipe hos limited avoilobility.
120 4 3¢ 6. For consiruction loads, see page 15.
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Approximate Weight/Foot
Contech Corrugated Aluminum Pipe

{Estimuted Average Weights—Not for Specification Use)

235" 2 f;" Corrugotion Aluminum Pipe 3" x1” {orrugation Aluminum Pipe

Diameter Weight (Lb./Lineal F1.) ) Diometer Weight {Lb./Lineal FL.)

or Span Equiv. Standard Guge o or Span Equiv. Stondard Gage

{inches) (.048) (.060) {.075) (.105) (.135) (.164) {inches)  (.060) (.075) (.105) (.135)  (.164)

18 16 14 12 10 aw 16 14 12 10 8™
6@ 1.3 1.6 30 9.3 1.5 15.8 20.2
g 1.7 2.1 36 il 13.7 18.9 24.1

10w 2.1 2.6 42 129 16,0 22,0 28.0
12 3.2 4.0 48 14.7 18.2 25.1 32.0 38.8
15 4.0 4.9 54 16.5 20.5 28.2 359 43.6
18 48 5.9 60 8.3 22.7 31.3 40.0 48.3
21 5.4 6.9 66 20.2 24.9 34.3 43.7 53.0
24 6.3 7.9 10.8 72 22.0 27.1 37.4 47.6 57.8
27 8.8 12.2 78 29.3 40.4 51.5 62.5
30 9.8 13.5 84 43.5 55.4 67.2
36 1.8 163 | 207 90 46.6 59.3 71.9
42 19.0 | 242 96 49.6 63.2 76.7
48 21.7 | 27.6 33.5 102 66.6 80.8
54 244 | 31 37.7 108 71.0 86.1
60 34.6 41.9 114 90.9
66 460 L. S R 956
72 : 50.1 Notes:

1. Helical lockseom pipe only. Annular riveted pipe weights will be higher,
2. 14" x W Corrugation.
3. 8-gage pipe has limited availability.




ULTRA FLO®

Heights of Cover

Galvanized, ALUMINIZED STEEL Type 2o

Golvanized, ALUMINIZED STEEL Type 2 or Polymer Coated** Steel ULTRA FLO Pipe-Arch H 20 and H 25 Live Load
Polymar Coated** Steel ULTRA FLO H 20 and H 25 Live Lood __Minimum/Moximum Cover (Feet)
Minimum/Maximum Cover {Feet) Specified Thickness and Gage
Specified Thickness and Gage Equiv.
Diometer  {0.064) {0.079) (0.109) {0.138) Pipe
{Inches) 16 14 12 10 Dia. Span Rise (0.064) (0.079} {0.109}
18 1.0/108 1.6/151 {inches) {Inches) {Inches) 16 14 12
21 1.6/93 1.6/130 1.0/216 18 20 16 1.0/16
24 1.0/81 LG/113 1.0/189 21 23 19 1.0/15
30 1.0/65 1.0/91 1.0/151 24 27 21 1.0/13
36 1.0/54 1.0/75 1.0/126 30 33 26 1.0/13 1.0/13
42 1.0/46 1.0/65 1.0/108 34 40 31 1.0/13 1.9113
48 1.0/40 1.0/56 1.0/94 1.0/137 47 44 36 MLE MLE 1.013
54 1.25/36 1.25/50 1.0/84 1.0/122 48 53 41 M.L.2 MLE 1.25/13
50 1.25%/32* 1.25/45 1.0/75 1.0/109 .54 60 46 M.L.8 M.L.E 1.25/13
66 1.5/41 1.25/68 1.25/99 60 64 51 M.LS M5B 1.25/13
72 1.57/37* 1.25/63 1.25/91
78 1.75*/34* 1.5/58 1.5/84
84 i.75/54 1.75/78
90 2.0°/50° 2.0/73
96 2.0°/47* 2.0/68
102 2.5¢/43* 2.5/61
108 2.5 /54* Galvanized, ALUMINIZED STEEL Type 2 or
114 2.5/49* Polymer Coated** Steel ULTRA FLO Pipe-Arch E 80 Live Load
120 2.5+/43" Span Round Minimum Mintmum  Maox Cover
xRise oo ivalent | CoVer Gage {Feet)
(Inches) i (Inches) 9
20x16 18 24 16 22
Galvanized, ALUMINIZED STEEL Type 2or 2y 2 a o 2
Polymer Coated** Steef ULTRA FLO E 80 Live Lood 13x24 30 24 16 18
‘ 40x31 36 24 16 17
Diometer {0.064) (0.079) (0.109) {0.138) 46x36 42 24 12 18
{Inches} 16 14 12 19 53x41 48 24 12 18
18 1.0/93 1.0/130 60xdé 54 24 12 18
21 1.0/79 1.0/1M 1.0/186 651 ) 24 12 18
24 10769 1.6/ 97 1.0/ 162 T
30 10735 1.0/78 | 107130 & _
36 1.5/ 46 1.25/ 65 1.0/108
42 1.5739 1.5/55 1.25/93
48 2.0/34 175/ 48 1.5/81 1.5/118
54 3.0t /28 2.0/ 43 1.5/72 1.5/104
40 2.0/39 1.75/ 65 1.75 /94
b6 2.5% /35 2.0/58 2.0/85
72 2.0/ 49 20/78
78 2.5/ 42 2.5/72
84 2.75% /35 2.5/67
90 2.5/62
96 2.5% /58"
102 3.0° /52
Notes:

hal

The tables for Steel H 20 ond H 25 loading are besed on the NCSPA
CSP Design Moaual, 2008 and were colculaled using a load factor of
K=0.86. The tables for Steel £ B0 loading ore based on the AREMA
Manual. The tables for Aluminum HL 93 loading ore bosed on AAS-
HTO LRFD Design Criteria.

The haunch arecs of o pipe-arch are the most crificol zone for R 2 .
backfiiling. Extra core should be token to provide good malerial and ULTRA FLO can be monufactured from pO!)fﬂ‘IEI coated steel for added dutubility.
compaclion to a poinf obove the spring fine.
£ 80 minimum cover is measured from top of pipe to boltom of fie.
ini i b f pi "

H 20, H 25 ond_HL 73 minimum cover |s_rr]ecsured from top of pipe 11. All heigh!s of cover ore bosed on trench conditions, |f embankment
to bottorn of flexible povement or top of rigid pavement. - . L A

. conditions exist, there may be restriction on goges for the large diameters,
The H 20, H 25 and HL 93 pipe-arch tables ore bosed on 2 fons per ; : .

. Your Contech Sales Representalive con provide further guidance for o
squore fool corner bearing pressures. project in embonkment condifions
The E B0 pipe-arch lables minimum c.né maximu covers are based 12. All steel ULTRA FLO is instolled in accordance with ASTM A798 “Installing
on 3 tons per square foot corner beering pressures shown. Factory-Made C ted Stee! Pins for Sewers and Olher Anplications.”
Larger size pipe-orches may be avoiloble on specicl order. aclary-Made Larrugoled sieel Fipe 1or aewers an &F Appricahions.
M.L. [Heovier gage is required to prevent crimping at the hounches.] *  These sizes and goge combinations are instailed in occordonce with ASTM
For construction loods, see Poge 15. A796 paragraphs 18.2.3 and ASTM A798. For aluminum ULTRA FLO refer
Q. Sewer gage (rench condifions) tables for corrugoted sieel pipe con to ASTM B790 and B788,

be found in the AlSt book “Modern Sewer Design,” 4th Edition, 1999. ) Y .
These fcbies may reduce the minimum goge due fo a higher flexibility Contoct your focal Contech representative for more specific infarmation on
factor ollowed for a trench condition. Polymer Coated ULTRA FLO for gages 12 and 10. 13



Aluminum ULTRA FLO HL 93 Live Load

Minimum/Moximum Cover {Feet)

Heighis of Cover

Specified Thickness and Gage

Dlameter  (0.060) {0.075) (0.105) (0.135)
(Inches} 16 14 12 10
18 1.0/43 1.0/61
21 1.0/38 1.0/52 1.0/84
24 1.0/33 1.0/45 1.0/73
30 1.0/26 1.25/36 1.25/58
36 1.5¢/21* 1.50/30 1.5/49 1.5/69
42 1.75*/25* 1.75/41 1.75/59
48 2.0/36 2.9/51
54 2.0/32 2.0/46
60 2.0°/29* 2.0/41
66 2.0/37
72 2834

See previous page for height of cover nofes.

Aluminum ULTRA FLO Pipe-Arch HL 93 Live Load

Minimum/Maximum Cover (Feel)

Specified Thickness and Gage

Equiv.

Pipe

Dia. S5pan Rise {0.060) (0.075) {0.1053) (0.135)

(Inches) {Inches) {Inches) té 14 12 0

18 20 16 1.6/14
21 23 19 1.0/15
24 27 21 1.25/13 | 1.25N13
30 33 26 L5/13 | 1513 1.513
36 40 31 1.75/13 | 1.7513
42 44 36 2.0/13 2.0/13
48 53 43 2.0/13 2.013
54 60 46 2.0°/¥3Y 1 2.0/13
460 bé 31 2.0/13

Approximote Weight/Foot Contech ULTRA FLO Pipe

Hondling Weight for ALUMINIZED STEEL Yype 2 or Gulvanized Steel

Handling Weight for ALUMINUM ULTRA FLO

ULTRA FLO
Weight (Pounds/Linecl Foot) Weight (Pounds/Lineal Foot)
Specified Thickness and Gage Specified Thickness and Gage
Diameter (0.064) {0.079) (0.109) (0.138) Diameter {0.060) {0.075) (0.105) (0.135)
(Inches) 16 14 12 o {Inches) 16 14 12 10
ig 15 18 18 5 [
21 i7 21 29 21 6 a 11
24 7 9 13
30 g 1 15
36 1 13 18 23
42 12 15 21 26
48 17 24 30
54 19 27 34
60 30 37
66 33 41
iz 36 45
78 49
84 52

ULTRA FLO is available in long lengths. And, ils light weight
allows it to be unlooded ond handled with smoll equipment.

14
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Installation Corruguted Metal Pipe

Overview

Satisfactory site preparation, trench excavation, bedding and
backfill operations are essential to develop the strength of
any flexible conduit. In order to obtain proper strength while
preventing settlement, it is necessary that the soil envelope
cround the pipe be of good granular moterial, properly
placed ond carefully compaocted.

Bedding

Bedding preparation is critical to both pipe performance and
service fife. The bed should be constructed to uniform line
and grade to avoid distortions that may creale undesirable
stresses in the pipe and/or rapid deterioration of the roadway.
The bed should be free of rock formations, protruding stones,
frozen lumps, roots and other foreign matter thal may couse
unequal seftfement.

Placing the pipe

Corrugaled metal pipe weighs much less thon other
commoniy 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 heovier
reinforced concrete pipe.

Backdfill

Satisfactory backfill material, proper placement and
compaction are key factors in obtaining maximum strength
and stability. Bockfill should be o well-graded granulor
maierial and should be free of large stones, frozen lumps ond
other debris.

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

is placed and compacied until minimum cover height is
reached, at which point, standard rood embankment backfill
procedures are used.

Instailation References

For more informotion, see AASHTO Bridge Construction
Specification Section 26, the Installation Manual of the
National Corrugated Steel Pipe Association, ASTM A798 for
slee! and ASTM B788 for aluminum ULTRA FLO,

Additional Considerations for ULTRA FLO Installations
Bedding and Backfill

Typical ULTRA FLO installotion requirements ore the same

as for any other corrugated metal pipe installed in a trench.
Bedding and boackfill maiterials for ULTRA FLO follow the
requiremenis of the CMP installalion specifications mentioned
above, and must be free from stones, frozen lumps or other
debris. When ASTM A796 (steel) or B790 {aluminum) designs
are to be followed for condition Hl requirements, indicoled by
asterisk (*} in the lables on page 13 and 14, use clean, easily
compocted grenular backfill materials.

Embankment Conditions

ULTRA FLO is o superior CMP storm sewer produci thot is
normally installed in a trench condifion. In those unusual
embonkment instalfation conditions, pipe sizes and gages may
be restricled. Your Contech Sales Representative can provide
you with further guidance.

Construction Loads

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

cover minimums for normal highway traffic.

Tempaorary Cover For

Caonstruction Loads \ gj Finished

Grade
He:ghinfCo!ver a . /

- D/ e — \ﬂ

Min. Height of Cover Requirements for Construction Loads On

(urlugu!ed Steel Pige*

biameter/

Span, for !ndl:uted 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 Requirements for Conslrudion Loads On

Corruguled Aluminum Pipe*

Diameter/ Nxdfe Load (Kips)
Span
(faches) 18-50 50-75 75-110  110-150
12-42 3.0 3.5 4.0 40
45.72 49 4.0 5.0 5.5
78-120 4.0 5.0° 5.5 5.5°

Min. Height of Cover Requirements for Conshruction Loads On

ULTRA FLO Pipe*
Diameter/ Axte Load {Kips)
Spun 18-50 56-75 75-110 110-150
(Inches) el S X S YT
15-42 200 | 25 3o 3.0
48-72 KR ‘ 3.0 3.5 4.0
78-108 3.0 3.5 4.0 4.5
Aluminum 3/4" x 3/4" x 7-1/2"
1547 0| 3.5 | a0 | 40

*  Minimum cover moy vary depending on focoi conditions. The confracior must

provide the cddiionol cover required to avoid domoge 1o the pipe. Minimum
cover is measured from the top of the pipe to the top of the mointained
construclion roadway surface.
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SmoothCor™ Pipe

Excellent Hydraulics, Long Lengths and Easy
Installation

Corrugated Steel Shell

SmoothCor pipe has o smooth inlerior steel liner that provides
a Manning’s “n” of 0.012. Ilis rugged, corrugated steel shell
supplies the structural sirength 1o outperform rigid pipe.
SmoothCor pipe is both the economical and performance
aiternate to concrete,

Superior hydraulics

SmoothCor, with its smooth interior surface, is hydraulicolly
supertor to conventional corrugated steel pipe and with fewer
joints and better interior surface, outperforms reinforced
concrete pipe.

SmoothCor, with its long iengths, light weight and beam
strength, is superior to concrete pipe in maony difficult situations
such as poor soils, poor subsurface drainage conditions, steep
slopes and high fills. SmoothCor should be specified os on
alternate under normal site conditions, and specified exclusively
under very difficult situafions that demand the strength of CSP
with positive joints and a hydraulically efficient smooth liner.

Two Pipe Shupes

In addition 1o full-round pipe, SmoothCor cames in a pipe-arch
shope for limited headroom conditions. The low, wide pipe-arch
design distributes the flow area horizontally, enabling it to be
installed with ower head room than o round pipe.

Reference specifications
Haterial

ASTM A 929
AASHTO M246
ASTM A 742
AASHTO M245
ASTM A 742 & A 760
AASHTQ Section 12
ASTM A 796
AASHTO Section 26
ASTM A 798

Palymer Coated

Pige Polymer

Design o Steel Pipe

Tnslollalion Stael Pipe

Structural Design

SmoothCor is lined with either 18 or 20 gage steel. Contech
has taken o 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 1/2" and
3"x1" steel corrugations con be used for SmoothCor.
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Diameters

SmoothCor is available in diometers ranging from 18
inches to 66 inches in 2 2/3" x 1/2" corrugation. The 3" x 17
corrugalion is available in diometers of 48 inches io

126 inches.

Pipe-arch sizes range from 21" x 15" through 777 x 52" for
2 2/3" x 1/2" corrugations, and 53" x 41" through 137" x
87" for 3"x1" corrugations.

Materials

SmoothCor is ovailable with Dow's TRENCHCOAT®

that allows the engineer to design for long service life,
TRENCHCOAT is a tough, heovy-goge polymer film
laminated to both sides of the steel coil, providing a
barrier to corrosion and mild abrasion. TRENCHCOAT is
paricularly effective for protection in carrosive soils.

Fittings

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

Lockseam

Smooth Interior Liner

Retaining
Offset




QUICK STAB® Joint

Save Time and Money With Faster Pipe Bell and
Spigot Coupling

The Contech QUICK STAB Bell and Spigof joint speeds
installation of corrugated metal pipe (CMP), reducing your
costs. With the QUICK STAB coupling sysiem, installotion
of CMP storm sewers and culverts has never been eosier
or faster.

The QUICK STAB joint creates a bell and spigot joining
systemn with the bell only 1-1/2" larger thon the pipe’s O.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 onlo the spigot end of the
pipe, applying lubricant and pushing # info the bell end of
the preceding pipe. Without bands, bolts and wrenches to
work and worry with, you con join pipe segments 50% to
90% foster—saving time, money ond aggrovation.

Soil Tight Joint

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

a double sealing fluted gasket to seal the spigot against the
bell. A flot gasket is installed at the plant between the pipe
and the corrugated end of the bell. With the deep bell, you
gain maximum soil ighlness with minimal installation effort.

Wide Variety of Coatings and Materials

Plain golvanized
Muminized Steel Type 2
Aluminum

Polymeric costed
Four Times Faster Installation Than Concrete

The QUICK STAB's bell and spigot joining system allows
pipe segmentis 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 fastert Plus, with
the kell only 1-1/2" larger than the pipe, trench excovotion
is considerably less compared with concrefe—again, saving
time and money.

Field Installation Instructions

The spigot and be!l 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 fiule nearest the end
of the pipe. The bell & gaske! shall be thoroughly lubed just

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

or any other body paris between bell and spigot during
assembly. If it is necessary o pull the joint apart, the bell,
spigof and gasket shall be inspecied and cleaned of any dirt
or debris prior 1o re-stabbing.

Corrugated Metal Pipe Bell und Spigot
Joint Specification

The joinis sholl be of such design and the ends of the

corrugated metal pipe sections so formed that the pipe can
be laid together to make o continuous line of pipe. The joint
shall be made from the same material as the pipe and shall

prevent infiltration of the fill moterial,

Bell and Spigot Coupling System for CMP

Fluted Gosket with the Lowsr Flule Nearest o

QUICK STAB 8l the Pipe End P
- . Pipe with Rerolled fnd
e
> !
—~ i
Cortugationto Engage PipeEnd  1—— 125" ~— !
Sleeve Lop is Skip
This Side is Welded
Asiembled af y
the Plant // lted Godke
ith o gotke!, . ied Lnsxel
with o gotke! - y

" ONAC~

The Bel and Spigot joint is ovailable on ULTRA FLO and
2.2/3° x /2 corrugation in 15" through 60" diameter.

Stob
Direction



End Sections

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

Conlach End Sections provide a practicel, economical and
hydraulically superior method of finishing o variety of culvert
maoterials.

The lightweight, flexible metal construction of Contech

End Sections creales an attraclive, durable and erosion-
preventing treatment for all sizes of culvert inlefs and
oullets. They can be used with corrugoted metal pipe having
either annular or helical corrugations, and both reinforced
concrele and plastic pipes. End sections can be salvaged
when lengthening or relocating the culvert.

Standard End Sections are fabricated from pregolvanized
steel. For added corrosion resistance, Aluminized Type i
or Aluminum End Seclions are availeble in smaller sizes.
Special End Sections for multiple pipe installations moy be
available on a specific inquiry bosis.

Better hydraulics

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

Improved appearance

Contech End Seclions blend well with the surroundings. The
tapered sides of an End Seclion merge with slope design to
improve roadside appecrance. Unsighily weeds ond 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 fo culvert barrels, forming @ continuous, one-
piece siructure. For easiest installation, End Sections should
be installed of the some fime as the culver!. Installotion is
completed by tomping soil around the End Seclion.

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 cutling.
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Typical Cross Sedtion

Reinforred Edge

r \
8 Optienol Toe
Elevation Plate Extensicn

Reinforced Edge

\ T —_— i
r )
g Optional Tae
Efevation Flotz Extension

OVERALLWIDTH

Plan

Notes for all End Sections:

1. All three-piece bodies to have 12-goge sides and 10-gage center panels,
Multiple pone! bodies 1o have lap seams which are o be tighlly joined by
golvanized rivets or bolis,

2. For 607 through 84" sizes, reinforced edges ore supplemented with
stiffener angles. The angles ore otleched by galvanized nets and bolts. For
the 66" and 72" equivalent round pipe-arch sizes, reinforced edges are
supplemented by ongles. The angles are aflached by galvanized nuts ond
bolts.

3. Angle reinforcements are placed under the center ponel seoms on the 66"
and 72" equivaleni round pipe-arch sizes.

4. Toe plote is ovailable os on accessory, when specified on the order, and will
be same gage as the End Saction.

5. Stiffener angles, angle reinforcement, and tee plates ore the same bose
metal as end seclion bedy,

6, End sections with 6:1 and 4:1 slopes are available in 12*

through 24" diamefers,

. Actuol dimensions may vary slightly.

8. During manufacturing, o slight invert slepe may result along the length of
the end section fo be occommodated in the field.
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End Sedions for Round Pipe (2-2/3" x1/2°,3" x 1" ond 5" x 1}

Approximate Dimensions, Inches @

Pipe Diometer Goge A (+/-1 B {Max) H (Min) L{+/-2% W(+/- 2% Overoll Width
{inches) {inthes) (Inches) {nches) {Inches} {Inches) (+/- 4°) {Inches)
12 16 6 6 6 21 24 36
15 16 7 ] ] 26 30 44
18 16 8 10 & 31 36 52
21 16 9 12 6 36 42 40
24 16 o BRE 6 1) 48 68
30 14 12 16 8 51 60 84
36 14 14 19 9 60 72 100
42 12 16 22 1% 69 84 16
48 12 18 27 12 78 20 126
54 12 18 30 12 84 102 138
60 12/10 18 23 12 87 114 150
64 12/10 18 36 12 87 i20 156
72 12730 18 39 12 87 126 _de2
78 12/30 18 42 12 87 132 168
84 12/10 18 45 12 87 138 174

End Sedtions for Pipe-Arch

{

22321477}

Approximate Dimensions, Inches

Spon/Rise Equiv. Round Gage A {+/-17) 8 {Max) H{+/- 1% L{+/- 2 W{+/-2") Overall Width
(Inches) {Inches) (Inches) (Inches) (Inches) (inches) {+/- 4"} {inches)
177%13" 15 14 7 9 4 19 30 44
21715 18 14 7 10 6 23 36 50
24"x18" 2 16 8 12 6 28 42 58
28"%20" 24 14 9 14 6 12 48 46
357x24" 0 14 10 16 6 39 40 BO
42°429" 36 14 12 18 8 46 75 99
49°x33" 42 12 13 2) 9 53 B5 1)
57"x38" 48 12 18 26 12 63 90 124
44"43" 54 12 18 30 12 70 102 138
717x47" 60 12410 18 33 12 77 114 150
77"%52" 46 12/10 18 36 12 77 126 162
B3"57" 72 12/10 18 39 12 77 138 174

End Sections for Pipe-Arch (3" x 17 and 5" x 17)

Approximate Dimensions, Inches &

Span/Rise Equiv. Round Gage A (+/- 19 B (Mux) H{+/- 1Y Wi+/-2") L{+/-2") Overall Width
{Inches) {Inches) {inches) {Inches} {Inches) {Inches) {+/~ 4") (Inches)
pETEY p - 5 % T S e
60"x46" 54 12 18 34 12 102 70 138
6651 60 12/10 18 a3 12 116 77 152
739557 66 12/10 18 36 12 126 77 162
BI%s9" 72 12/10 18 39 12 138 77 174
87"x63" 78 12/10 20 38 12 148 77 188
5"%x67 84 1210 20 34 2 162 87 202
103"X71" 90 12/10 20 38 i2 174 87[ 214
11275 96 1210 20” A0 ) 32 174 87 214

19



Contech End Sections attuch to corrugated metal pipe, reinforced concrete and plastic pipe.
................ 3......\/\ . \/_\ .

g Pipe To Which
End Sedtion 15
End 0f Pipe }—- =
|
/

Antothed

End OF Pipe

; Dimple Band
'cma . I§ P Lollor Bolted To
5 £nd Sedtion With
3/8" Babis

flot Strap
Connector

)
) z Strap Bolt

o 2" Threaded
Rod

1/2° Thieoded
Rod

Type 1 Type 2 Type 5

MNote: The Type 3 connection is not ilustrated. This connection is o one-foot length of pipe atfached to the end section,

R . R & s A
End Sedion on Round {SP End Sedians ore ovailoble for (SP Contech End Sectians are often used Low-stope End Sections—Contech menufariures
Pipe-Arth on (orcrete pipe. They an be used 4:1 ond 6:1 low-stope End Sedtions for

on both the bell and spigot end, corrugated metal pipe. This photo shows the
oplional field-olached safely bors.

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

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

Ohio (Corporate Office) 513-645-7000
Coloredo (Denver) 720-587-2700

Florida {Orlando) 321-348-3520

Moine (Scarborough) 207-885-9830
Maryland (Boltimore) 410-740-8490
Oregon (Porilond) 503-258-3180

Texas (Dollas) $72-590-2000

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

NOTHING IN THIS CATALGG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. SEE THE CONTECH STANCARD CONDITIONS OF
SALE [VIEWABLE AT WWW.CONTECHES.COM/CCGS) FOR MORE INFORMATION.

Sk *
wNTECH
A ENGINEERED SOLUTIONS
© 2014 Contech Enginesred Solutions LLC
)
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AquaShield®J

AQUA-SWIRL (©&"

Floatable debris, oils, and
grease enter the storm drain

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

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

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

Independent validation for TSS
removal into sensitive
receiving waters

INNOVATING GOOD CLEAN WATER




AQUA-SWIRL (©"

Pipe Connections Inspection & Maintenance

« Systems are designed with custom « AquaShield™ offers an extensive
inlet / outlet diameters at various maintenance program that
configuration angles ensures system performance

efficiency

« Inlet / outlet stubouts are provided
for easy coupling « Download manuals from the

on-line system catalog

ARCHED
BAFFLE

OUTLET INLET

Storage Capacities

« Large storage capacities for
SEDIMENT oil, debris, and sediment
SPORAGE extend maintenance cycles

Vortex Separation

« Utilizes hydrodynamic and
gravitational forces with
quiescent settling to

remove gross pollutants « Sediment storage capacities

3
« Extensive full-scale range up to 310 ft

laboratory and field
testing by independent
third parties

+ Oil and debris storage
capacities range up to 1986
gallons

Bypass Installation Benefits Aqua-Swirl™ System

« Systems are designed to « Quick and simple installation, « Provides customized solutions for
treat water quality flow rates resulting in measurable project project specific requirements
and bypass peak storm cost savings « Systems designed for specific
events + H20 loading capabilities water quality treatment flows

« Internal and external » Small footprint design reduces « Modular sizes from 2.5 - 13 ft
bypass configurations are excavation costs diameters with attached risers
available « Lightweight and durable to finish grade

construction « On-line project and system
design tool at

« Lifting supports & cables .
http://pda.aquashieldinc.com

provided

& i
Aq u a S h I e I d m www.aquashielding.com s 2733 Kanasita Dr., Ste 1, Chattancoga, TN 37343
v

888.344.9044 » 423.870.8888 « 423.826.2112 (fax)
WATER TREATMENT SOLUTIONS




CALIFORNIA CERTIFIED FULL TRASH CAPTURE

m Aqua-Swirl® sizing Chart

Swirl . . . .
o | ol | mmiosree | vewasn | Tawe,

(ft.) (in.) (cfs) ()
AS-2s 2.50 - 51"; 1.1 1.0
AS-3s 3.50 10 21 2.1 2.1
AS-4s 4.50 12 27 3.5 3.4
AS-5s 5.00 12 30 4.4 4.3
AS-6s 6.00 15 36 6.3 6.3
AS-7s 7.00 18 42 8.6 8.6
AS-8s 8.00 18 48 11.2 11.4
AS-9s 9.00 21 54 14.2 14.5
AS-10s 10.0 24 60 17.5 17.9
AS-11s 11.0 24 60* 21.2 21.8
AS-12s 12.0 24 60* 25.2 26.0
AS-13s 13.0 27 60% 29.6 30.6
AS-XX Custom -- -- >29.6*% e

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

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

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

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

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







6.2 Electronic Data Submittal
(not required until Final WQMP is submitted and
approved)
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AND WHEN RECORDED MAIL TO

City Clerk

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

SPAGE ABOVE THIS LINE FOR RECORDER'S USE
WATER QUALITY MANAGEMENT PLAN AND STORMWATER BMP
TRANSFER, ACCESS AND MAINTENANCE AGREEMENT

CiTY OF CHINO COUNTY OF SAN BERNARD!NO 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
within the Property described herein, the
City required the project to employ Best Management Practices, hereinafter referred to as “BMPs, “ fo
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, fiter 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 ali 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;
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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 imes to minimize or avoid interference with the Owner’s use of the
Property.

2. The Owner shall use its best efforts diligently to maintain ail 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 o 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 i, or in the case of a surety bond, require the sureties fo 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 forectosure 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 titie 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
he 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: APPROVED AS TO CONTENT:
By: _(Signature Not Required) By:
City Attorney Amer Jakher
Director of Public Works
City of Chino
City of Chino Owner:
(Company)
By: By.
Matthew C. Ballantyne (Signature and Date)
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6.4 Attachment C
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naturally soaking into the ground

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

Stormwater runoff occurs when precipitation

from rain or snowmelt flows over the ground

Impeivious surfaces like driveways, sidewalks,
and streets prevent stormwater from
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Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

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

-

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

-

Bacteria and other pathogens can wash
into swimming areas and create health . = i
hazards. often making beach closures S
necessary. q“: "%’ (s
Debris—plastic bags, six-pack rings, bottles, and ’
cigarette butts —washed into waterbodies can choke, suffocate, or

disable aquatic life like ducks, fish, turtles, and birds.

-

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

+ Polluted stormwater often
affects drinking water
sources, This, in tum, can

” affect human health and
increase drinking water
treatment costs.
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Resinential Auto care
Washing your car and
) degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

+ Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground

Edualion u turalinl T changing preple's bebanen,
Sigts e weakiens wrar lorm dvaini warn weitdoal]
thal polllaaly exlining The drsins will be carvied
uelrealtd ile & l’lﬂ!i walethedy.

coulain chewicadl, wuch ol weelinide, pealicides. paial;
tolventli, and wied wolpr oil and dlher auils Fuds.
Dow T pour Uhew ol The: g o il (ot doaiv.
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Permeable Pavement—Traditional concrete and
asphalt don't allow water to soak into the ground
Instead these surfaces rely on storm drains to

Lawn care + Repair leaks and dispose of used auto Nuids dl"’e"‘ u_'"i?"'wlwaw:j mr,"_m?’e paveinent
T and batteries at designated drop-off or ?:’c“m’.a;o? R m"['{“‘" to soak thiough.
kot recydlinglocations, reasing stonmwater 1uno

applied to lawns

Rain Barrels—You
and gardens wash + Barrels—You can

collect rainwater from

g‘f:caal;ﬁlsp(l)rl.lule Sepﬂc |_‘.‘§ Pet waste reoftops In mosquito-
adion o _ | oo B Pet waste can be eboreas sosmilecnn
clippings and ;g_g Leakingand | a major source of taw
leaves can wash - pooﬂyg ¢ bacteria and o iR e
into storm drains and contribute maintained excess nulrients R Gt Bra
nutrients and organic matter Lo streams.  geptic in local waters. Cr M;'S“ ales : Specially
systems release nutrients and ! . s ;
+ Don't overwater your lawn, Consider p)a'nhogcns (bacteria and ¢ When walking d‘.‘ig"m areas planted )
using a soaker hose instead of a i1 Gae) HHb can B mtehet your pet, with native plants can pxu‘.‘idc.l- natural places for
sprinkler. p P remember to pick up the : rainwaler to collect

by stormwater and discharged

waste and dispose of it and soak into the

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

Compost or mulch yard waste, Don't
leave it in the street or sweep it into

into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

* Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years)

propetly. Flushing pet
wasle Is the best disposal
method. Leaving pet waste
on Lthe ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and

ground. Rain from

| realtop areas or paved
ateas can be diverted
into these areas rather
than into storm drains

Vegetated Filter Strips
native grass or plants created along roadways o

~Filter strips are areas of

storm drains or streams.

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

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

eventually into local
waterbodies.

streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets,

Dint, oll, and debris that collect in
parking lots and paved areas can be
washed Into the storm sewer system
and eventually enter local
waterbodies.

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

+ Cover grease storage and dumpsters
and keep them clean Lo avoid leaks,

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

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

o :dinto the stormwater system. Construction

vehicles can leak fuel, oll, and other harmful fluids .

that can be picked up by stormwater and .

deposited into local waterbodies

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

+ Install silt fences, vehicle mud removal areas,
vegelative cover, and other sediment and
eroston controls and propedy maintain them,
especlally alter rainstorms,

+ Prevent soil eroslon by minimizing disturbed
areas dusing construction projects, and seed

and mulch bare ateas as soon as possible.

Autormolive
WFaci /i fies

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

¥ Keep livestock away from streambanks and provide
them a water source away from waterbodies.

* Store and apply manure away from waterbodies and in
accordance with a nutrient management plan,

* Vegelate riparian areas along waterways
+ Rotate animal prazing to prevent soll erosion in ficlds

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

Impropedy managed logging operations can result in erosion and
A + Clean up spills immedialely and properly

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

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

# Plan and design skid tiails, yard ateas, and truck access roads to containment.

minimize stream crossings and avold disturbing the forest floor

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

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

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




Help Protect Our Waterways!

Use these suidelines for Qutdoor Cleaning Activities and Wash Water Disposal
g g P

Did you know that disposing of
pollutants into the street, gutter,

storm drain or body of water is
PROHIBITED by law and can result

in stiff penalties?

Best Management Practices

\A M i

Wiste wash w

ALl Lc MAaCris

Best Management Pracuces, or BMPs as they arc

kr are mndes 10 prevent pollutants from
n o the storm drains.  Each of us can do our
pa : ormwiter clean by using the

sUZEESI

Simple solutions for both
light and heavy duty jobs:

T mats, vacuum

orary berms o

DO...! IS¢ Vacuums  or

oy Al ), ey
enwve and collect loose de

applying water.

Do...cbtain the property owner'’s permission to
dispose of small amounts of power washing waste
water on to landscaped, gravel or unpaved
surfaces.

DO...._E\.:CL' vour local sanitary sewer agency's
policies on wash water disposal regulations before
disposing of wash warer into the sewer. (Sce list
on reverse side)

Do...be aware that if discharging to landscape
areas, soapy wash water may damage landscaping,
Residual wash water may remain on paved
surfaces to evaporate. Sweep up solid residuals
and dispose of properly. Vacuum booms arc
another option for capturing and collecting wash
walcr

DO...;]-.u-;k to see if local ordinances prevent
certain activities.

DO not Iet...w.a\l'. or waste water from
sidewalk, plaza or building g go into a
street or storm drain.

Report illegal storm drain disposal
Call Toll Free

1-800-506-2555

Using Cleaning Agents

Ity using biodeer:
They are cusic
confuse then

entering the st

When cleaning surfaces with o high-pressure
washer or steam cleaner, additional precautions

should be taken to prevent the discharge of

to the storm drain systen.

loosen

L ung <an

: . 21
ol surtace clear

r can contaminate local

Ty o}
W !

additional m:

wilernwvays.

Think Water Conservation

7 [ o e ko vamie hiokh st
Minimize water use by using high pressure

es. Be sure to check all hoses

olume

1

freely and be sure 1o shut it off in berween uses.

S, ; cpraiaens sl s et
CaKs, WalCT Is @ Precious resource, aon tictit i

Screening Wash Water

. TR S
SLAILET Wy 4

Cr tho

I SUITACSY,

CRLeT a strect, guttor Or storm arain

Drain Inlet Protection &
Collection of Wash Water

*  Pror to any washing, block all storm drains
: X ..
h an impervi varmier such as sandbags
r berms, or s torm drain with
rother ag iterials.
. .
-ontained.
"
.

Concrete/Coring/Saw Cutting
and Drilling Projects




REPORT ILLEGAL STORM DRAIN DISPOSAL

Online resources include:

Helpful telephone numbers and links:

Riverside County Stormwater Protection Partners

Stormwater Pollution

T e

(951) 955-120C

What you should know for...

(9511 9551000

(931) 92

I_“'; 1) 7

Outdoor Cleaning

Activities and

Professional Mohile
service Providers

1N
e

g
[ Bavers (951) 361
San 1 (951) 654-7
I (951) ¢

(951) 677

1.800-506-2555 or e-mail us at
fenpdes@rcflood.org

Storm drain pollution prevention
information for:

Riverside Commry Flood Control and Water
Conservanon Disina
www.reflood.org

Car Washing / Mobile Detailers

Window and Carpet Cleaners

Califormia Storm Water Quality Assoaation

WWAYLCASR.OrE Power Washers

State Warer Resources Control Board . —~ ~

e et D Waterproofers / Street Sweepers
Power Washers of North Amenca

Equipment cleaners or degreasers

www.thepwna.org " ' .
e and all mobile service providers

Do you know where street flows actually go?

Storm drains are NOT connected to sanitary sewer systems and
treatment plants!

ONLY RAIN IN THE DRAIN

he primary purpose of storm drains is to carry rain water away from developed areas

to prevent flooding. Pollutants discharged 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, sidewalks, plazas and parking areas. Vehicles and
equipment must be properly managed to prevent the pollution of local waterways.

Unintentional spills by mobile service operators can flow into storm drains and pollute
our waterways. Avoid mishaps. Always have a Spill Response Kit on hand to clean up
unintentional spills. Only emergency Mechanical repairs should be done in City streets,
using drip pans for spills. Plumbing should be done on private property. Always store
chemicals in a leak-proof container and keep covered when notin 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 warer
should be filtered before being discharged into the sanitary sewer. Dispose of all filter
debris properly. Car Washing/Detailing operators should wash cars on private property
and usc a regulated hose nozle for water flow control and runoff ‘

prevention. Capture and dispose of waste water and chemicals properly.
Remember, storm drains are for receiving rain water runoff only.

REPORT ILLEGAL
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Resources

State Water Resources Control Board
Division of Water Quality
1001 | 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

ww.swrch.ca.gov/~rwi 7/

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

San Diego Regional Water
Quality Control Board - Region 9
9771 Clairemont Mesa Bivd., Suite A
San Diego, CA 92124
(858) 467-2952
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To report a hazardous materials spill,

slormWater Polhtion

Riverside Counly Hazardous Malerials
What you should know for...

Emergency Response Team
(909) 358-5055 8:00 a.m. - 5:00 p.m.
(909) 358-5245 after 5:00 p.m.
T GENERAL
CONSTRUCTION &
SITE SUPERVISION
g =

In an emergency call: 911

For recycling and hazardous waste
disposal, call:

(909) 358-5055

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

1-800-506-2555

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

Www o 5 J vz ity

npdes.asp

Best Management
Practices (BMPs)
for:

+ Developers

» General Contractors
»Home Builders

s Construction Inspectors

2 Anyone in the construction
business

——

>

PROTECTION PROGRAM

The StormWater/CleanWater Proteclion Program
gratefully acknowledges the Santa Clara Valley
Nonpoint Pollution Conlrol Pregram, Alameda
Countywide CleanWater Program and the Cily of
Los Angeles Stormwater Management Division for
informalion provided in this brochure.



What Should You Do?
Advance Planning to
Prevent Pollution

] Remove existing vegelalion only as
needed.

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

|_] Designate a specific area of the
canstruction sile, well away from
storm drain inlets or walercourses,
for material storage and equipment
maintenance.

|| Develop and implement an effective
combination of erosion and
sediment controls for the
construction site.

| Practice source reduction by
ordering only the amount of
malterials that are needed to finish
the project.

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

[_] Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage dilches lo direct
incoming offsite flows to go around
the site. Note: Consult local
drainage 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 al the construction site.

|l Protect all storm drain inlets and streams
located near the construction site to
prevent sediment-laden water from
entering the storm drain system.

__] Limitaccess to and from the site. Stabilize
construclion entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

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

[_] Avoid storing or stockpiling materials near
stormdraininlets, gullies or streams.

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

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

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

_] Set-up and operate small concrete mixers
ontarps or heavy plastic drop cloths.

] Keep construction sites clean by
removing trash, debris, wastes, etc. on a
regular basis.

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

O

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

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

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

| Coveropen dumpsters with secured tarps
or plastic sheeting. Never clean out a
dumpster by washing it down on the
constructlion site.

_) 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 Permil (WQ Order No. 99-
08DWQ) on August 19, 1989, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construction Aclivities General Permit
eslablishes a number of new stormwaler
management requirements for construction
site operator.

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

Frequently Asked Questions:

Does my consfruction 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 [ obtain coverage
under the Construction

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

(Construction Activities General Permit)

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

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

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

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

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

@ Calculate the anticipated stormwater run-
off.

@® Implement an effeclive combination of
erosion and sediment control on all soil
disturbed areas.

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

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

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

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

NOTE: Please refer to the Construclion
Activities General Permil for detailed
informalion. You may contact the SWRCB,
your local RWQCB, or visit the SWRCB
websile al wnvawswich.ca gov/stormwit/ lo
obtain a State Conslruction Aclivities
Stormwater General Permil packel.

How long is this Construction
Activities General Permit in
effect?

The Permil coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitling 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.



for Information:

“or more information on the General Industrial
Storm Water Permit contact:

State Water Resources Control Board (SWRCB)
'916) 657-1146 or www.swrcb.ca.gov/ or, at your
Qegional Water Quality Control Board (RWQCB).

3anta Ana Region (8)
California Tower

3737 Main Street, Ste. 500
Riverside, CA 92501-3339
'908) 782-4130

San Diego Region (9)

3771 Clairemont Mesa Blvd., Ste. A
San Diego, CA 92124

'818) 467-2952

Zolorado River Basin Region (7)
73-720 Fred Waring Dr., Ste. 100
2alm Desert, CA 92260

'760) 346-7491

SPILL RESPONSE AGENCY:

4Az-MAT: (909) 358-5055
HazarDOUS WASTE DISPOSAL: (809) 358-5055
RECYCLING INFORMATION: 1-800-366-SAVE
To 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:
(908) 955-1111.

== StormWater
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PROTECTION PROGRAM

Riverside County gratefully acknowledges the State
Nater Quality Control Board and the American Public
Narks Association, Storm Water Quality Task Force for
‘e information provided in this brochure.

DID YOU KNOW.. ..

YOUR FACILITY MAY
NEeDp A STORM WATER
PERMIT?

3
O
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Many industrial facilities
and manufacturing operations
must obtain coverage under the
Industrial Activities Storm Water
General Permit

FIND OUT
IF YOUR FACILITY
MUST OBTAIN A PERMIT

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 framewaork 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.



How Do | Know If | Need A Permit?

“ollowing are general descriptions of the
ndustry categories types that are regulated by the
ndustrial Activities Storm Water General Permit.
Zontact your local Region Water Quality Control
3oard to determine if your facility/operation
‘equires coverage under the Permit.

- Facilities such as cement manufacturing;
‘eedlots; fertilizer manufacturing; petroleum
-efining; phosphate manufacturing; steam electric
Jower generation; coal mining; mineral mining
and processing; ore mining and dressing; and
asphaltemulsion;

> Facilities classified as lumber and wood
sroducts (except wood kitchen cabinets); pulp,
»aper, and paperboard mills; chemical producers
‘except some pharmaceutical and biological
sroducts); petroleum and coal products; leather
sroduction and products; stone, clay and glass
Jroducts; primary metal industries; fabricated
structural metal; ship and boat building and
‘epairing;

> Active or inactive mining operations and
sil and gas exploration, production, processing, or
reatmentoperations;

= Hazardous waste treatment, storage, or
jisposal facilities;

- 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.

What are the requirements of the

Industrial Activities Storm Water General Permit?

The basic requirements of the Permit are:

The facility must eliminate any non-stermwater discharges or obtain a separate permit for such

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

Guidance in preparing a SWPPP is available from a document prepared by the California Storm Water

1.

discharges.
2.

Practices (BMPs) to minimize or prevent polluted runoff.

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 thatis 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.

How do | obtain coverage under the

Industrial Activities Storm Water General Permit?

Dbtain a permit application package from your local Regional Water Quality Control Board listed on the back
>fthis 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
acknowledging receipt of your NOI and will assign your facility a waste discharge identification number (WDID
No.). You will also receive an annual fee billing. These billings should roughly coincide with the date the State

3oard processed your original NOI submittal.

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 fountain 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 info the sea
water source.

A BMP is ... a technique, process, activity,
or structure used to reduce the poliutant 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 85,000 for failing to obtain permil
coverage, and, up to $10,000 perday, per violation plus $10 per gallon of discharge in excess of 1,000 gallons
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TMENT OF WATER RESOURC )
Landscapes are essential to the quality of life in California. They provide areas
for recreation, enhance the environment, clean the air and water, prevent
erosion, offer fire protection and replace ecosystems lost to development.

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

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

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

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

Landscape Ordifl_anée

DWR October 2009



Important points
to consider...

Water purveyors have an important role.

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

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

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

Existing landscapes are also subject to the Model Ordinance.

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

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

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

All new landscapes will be assigned a water budget.

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

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

Water efficient landscapes offer multiple benefits.

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

The Department of Water Resources will offer technical assistance.

The Department plans to offer a series of warkshops, publications and other assistance for successful adoption and
implementation of the Model Ordinance or local water efficient landscape ordinances. Information regarding these
resources may be found on the DWR website: http:/www.water.ca.gov/wateruseefficiency/landscapeordinance/
Questions on the Model Ordinance may be sent by e-mail to DWR staff at: nweo@water.ca.gov.
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“J/ \ AUTOMOBILE PARKING
]
The activities outlined in this fact
sheet target the following
Parked automobiles may contribute pollutants to the storm pollutants:
drain because poorly maintained vehicles may leak fluids Sediment %
containing hydrocarbons, metals, and other pollutants. In Nutrients
addition, heavily soiled automobiles may drop clods of dirt Bacteria
onto the parking surface, contributing to the sediment load ;ﬁ:?;ng Agenls X
when runoff is present. During rain events, or wash-down T —— X
activities, the pollutants may be carried into the storm drain Hazarilaus Kalenais -
system. The pollution prevention activities outlined in this Pesticides and
fact sheets are used to prevent the discharge of pollutants to Herbicides
the storm drain system. Other

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

Required Activities

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

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

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

Recommended Activities

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

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

For additional information contact:

County of Orange, OC Watershed

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

Excessive %rrige-ition and/ or the overuse of water is often  [The activities outlined in this fact
the most significant factor in transporting pollutants to sheet target the following
the storm drain system. Pollutants from a wide variety of | pollutants:
sources including automobile repair and maintenance, Sediment X
automobile washing, automobile parking, home and Nutner]ts X
\ \ PG . : ; Bacteria X
garden care activities and pet care may dissolve in the -
. e Foaming Agents X
water and be transported to the storm drain. In addition, |- x
particles and materials coated with fertilizers and Hydrocarbons "
pesticides may be suspended in the flow and be Hazardous Materials X
transported to the storm drain. Peslicides and X
Herbicides
Hosing off outside areas to wash them down not only Other 2

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

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

Recommended Activities

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

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

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

o  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 helow focus on minimizing the discharge of
pesticides and fertilizers, landscape waste, trash, debris, and other pollutants to the
storm drain system and recelving waters. Landscape maintenance practices may
involve one or more of the following activities:

1. Mowing, Trimming/Weeding, and Planting

2. Irrigation

3. Fertilizer and Pesticide Management

4, Managing Landscape Waste

5. Erosion Control

POLLUTION PREVENTION:

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

e Implement an integrated pest management {IPM) program. 1PM is a sustalnable approach to
managing pesls by combining biotogical, cultural, physical, and chemical tools, Refer to Appendix
D, Fertilizer and Peslicide Managemeni Guidance for further details.

o Choose low waler using flowers, irees, shrubs, and groundcover.
° Appropriate maintenance (i.e. properly limed fertilizing, weeding, pest control, and pruning) wil
preserve the fandscapes waler efficiency.
° Once per year, educale municipal slaff on poliution prevenlion measures.
MODEL PROCEDURES:

1. Mowing, Trimming/Weeding, and Planting

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

FP_2 Landscape-ield t 1118402



Planting

2. Irrigation

FP_2 Landscape-field

FP-2

v When conducting mechanical or manual weed confrol, avoid loosening the
soil, which could erode info sfreams or storm drains.

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

v Do nol blow or rake leaves, efc. into the street or place yard waste in gullers
or on dirt shoulders., Sweep up any leaves, litler or residue in gutlers or on
sireel.

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

v Place temporarily stockplled material away from watercourses, and berm or
cover stockpiles to prevent material releases fo storm drains,

v Where feasible, retain and/or plant selecled native vegelation whose
{ealures are delermined fo be beneficial, Nalive vegetation usually requires
less mainlenance {e.g., irrigation, fertilizer) than planting omamental
vegetalion,

v When planting or replanting consider using low water use groundcovers.
OPTIONAL:

s Careful soil mixing and layering lechnigues using a topsoil mix or composted
organic malerial can be used as an effeclive measure to reduce herbicide
use and walering,

v Ulilize water delivery rates that do not exceed the Infillration rate of the soil.

v’ Use timers approprialely or a drip system {o prevent runoff and then only
frrigale as much as is needed.

¥ Inspect irrigalion system periodically to ensure that the right amount of watar
is being applied and that excessive runoff is not occurring, Minimlze excess
watering, and repair leaks in the irrigation system as soon as they are
observed,

v" Where practical, use automatic timers fo minimize runoff.

v’ 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 thal
reduce waler flow to sprinkler heads if broken.

v If re-claimed water is used for inigation, ensure that there is no runoff from
{he landscaped area(s).

¥ [f bailing of muddy water Is required (e.g. when repairing a water line leak),
do not put it in the storm drain; pour over fandscaped areas.
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3.  Fertilizer and Pesticide Management

Usage

Scheduling

FP_2 Landscape-field

v* Ulilize a comprehensive management system that incorporates integrated
pest management fechniques.

v’ Fallow all federal, slate, and local laws and regulations goveming the use,
slorage, and disposal of fertilizers and pesticides and training of applicalors
and pest conlrol advisors.

v' Educate and train employees on use of peslicides and in pesticide
application techniques to prevent pollution.

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

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

v" Do not mix or prepare pesticides or fertilizers for application near storm
drains.

v’ Prepare the minimum amount of pesticide needed for the job and use Ihe
lowest rate that will effeclively control the pest.

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

v Calibrate ferilizer and pesiicide application equipment to avoid excessive
appication.

v’ Periadically test soils for delermining proper fertilizer use.

v Sweep pavement and sidewalk if ferilizer is spilled on these surfaces before
applying irrigation water.

v Inspect pesticideffertilizer equipment and transportation vehicles daily.

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

OPTIONAL:

e Work ferilizers into the soil rather than dumping or broadeasting them onte
{he surface.

» Use bensficial insects where possible to control pesls {green lacewings,
ladybugs, praying manlis, ground beetles, parasitic nematodes,
frichogramma wasps, seedhead weevils, and spiders prey on detrimental
pest spacies).

s Use slow release fertitizers whenever possible to minimize leaching.

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

3 1118/02
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Disposal v’ Purchase only the amount of pesticide (hat you can reascnably use in a
given time period (month or year depending on the product).

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

v’ Dispose of emply pesticide conlainers according lo the instructions on the
container label.

4. Managing Landscape Waste

v Compost leaves, sticks, or other collected vegetation or dispose of at a
permitled landfill. Do nol dispase of collected vegetation inlo waterways or

storm drainage systems.
Also see Waste Handling v Place temporarily stockpiled malerial away from watercourses and storm
and Disposal procedure drain infets, and berm or cover stockplies (o preveni malerial releases lo the
sheet storm drain system.

v’ Reduce the use of high nilrogen fertilizers that produce excess growih
requiring more frequent mowing or limming.

v" Inspection of drainage facililies should be conducted lo delect illegal
dumping of clippingsfcultings in or near these facilities. Materials found
should be plcked up and properly disposed of.,

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

5. Erosion Control

v Maintaln vegetative cover an medians and embankments to prevent soil
erasion. Apply mulch or leave clippings to serve as additional cover for soil

, stabilization and lo reduce the velocity of storm water runoff,
Also see Waste Handling

and Disposal procedure v Minimize the use of disking as a means of vegelation management because
sheet {he practice may result in erodable barren soil,

v’ Confine excavaled materials lo pervious surfaces away from storm drain
inlets, sidewalks, pavement, and dilches. Malerial must be covered if rain is
expected,

LIMITATIONS:

Altemative pest/weed controls may not be available, suilable, or effeclive in every case,

FP_2 Landscape-field 4 11418002
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IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES

Best Management Practices (BMPs) lution Frevention/Good Housekeepin

s Properly slore and dispose of gardenlng wastes,
A BMP is a lechnigue, measure or structural controt thatis | o  Use mulch or olher erosion conlrol measures on
used for a given set of conditions to improve the quality of exposed soils.

the stormwater runoff In a cost efiective manner’. The o Properly manage irrigation and runoff.
minimum required BMPs for this activily are outlinedinthe 1 & properly store and dispose of chemicals.

box o the right. Imp !emenlqlson of pollution «  Properly manage pesticide and herbicide use.
prevention/good housekeeping measures may reduce or

eliminate the need to implement other more costly or *  Propery manage ferilizer use.
complicaled procedures. Proper employee tralning is key | Slencil storm drains
lo the success of BMP implementation. Tralning
e  Train employeses on these BMPs, storm water
The BMPs oullined in this fact sheet target the following discharge prahibitians, and wastewaler discharge
pollutants: requirements.
= Provide on-going employee training in poflution
Targeted Constiluents prevention.
Sediment X
Nulrients
Floalable Materials
Metals
| Bacleria X
Ol & Grease
Organics & Toxicants
Paslicides
Oxygen Demanding

Provided helow are specific procedures associated wilh each of the minimum BMPs along with procedures for
additional BMPs that should be considered if this activily takes place at a facility localed near a sensitive
walerbody. In order to meet the requirements for medium and high priorily facilities, the owners/operators must
selact, install and maintain appropriate BMPs on site. Since the selection of the appropriale BMPs is a site-
specific process, the types and numbers of additional BMPs will vary for each facility.

1. Take steps to reduce landscape malntenance requirements.
e Where feasible, relain and/or plant native vegetation with fealures that are determined lo be
beneficial. Native vegetation usually requires less maintenance than planling new vegetation.
o  When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
»  Consider altemalive landscaping techniques such as nalurescaping and xeriscaping.
2. Properly store and dispose of gardening wastes.
» Dispose of grass clippings, leaves, sticks, or olher collected vegelalion as garbage at a permilted
fandfill or by composting.
= Do not dispose of gardening wastes In sireels, waterways, or storm drainage systems,
*  Place temporarily stockpiled malenal away from watercourses and storm drain inlels, and berm
and/for caver,
3. Usemulch or other eroslon control measures on exposed solls,

VEPA" Prefiminary Data Summary of Urban Slormwater Best Managem ent Praclices”

IC7 Landscape Maintenance i



4. Properly manageirrigation and runoff.

® o

Irrigale slowly or pulse irrigate so the infiltration rate of the soil is nol exc eeded.
Inspect imigation system regularly for leaks and lo ensure that excessive runoff is not occurring.
If re-claimed water is used for irrigation, ensure thal there is no runoff from the landscaped areats).

if bailing of muddy waler is required (e.g. when repairing a water line leak), do nol put it in the storm
drain; pour over landscaped areas.

Use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lof of activity or where pipes may be broken. Consider
the use of mechanisms thal reduce water flow to broken sprinkler heads.

8. Properly store and dispose of chemicals,

Implement storage requirements for peslicide products with guidance from the local fire depariment
andfor County Agricullural Commissioner.

Provide secondary containment for chemical storage.
Dispose of emply conlainers according to the inslructions on the conlainer iabel.
Triple rinse containers and use rinse water as product.

8. Properly manage pesticide and herbicide use,

Follow alt federal, state, and local faws and regulations governing the use, storage, and disposal of
pesticides and herbicides and tralning of applicators and pest control advisors.

Follow manufaclurers’ recommendations and label direclions.

Use pesticides only if there is an actual pest problem (not on a regular preventative scheduls).
When applicable use less toxic pesticides that will do the job. Avoid use of copper-based pesticides
if pessible. Use the minimum amount of chemicals needed for the job.

Do not apply pesticides if rain is expected or if wind speeds are above § mph.

Do not mix or prepare pesticides for applicalion near slorm 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 vegelalion removal rather than applyling herbicides.
Use hand weeding where praclical.

Do not apply any chemicals direclly to surface walers, unless the application is approved and
permitted by the slale. Do not spray pesticides within 100 feet of open walers.

Employ technigues o minimize off-larget application (e.g. spray drift) of pesticides, including
consideration of allemative application techaiques.

When conducling mechanical or manual weed control, avoid loosening the soil, which could lead to
erosion.

Purchase only the amount of pesticide thal you can reasonably use in a given time period.

Careful soil mixing and layering techniques using a topsoll mix or composted organic malerial can
be used as an effective measure to reduce herbicide use and watering.

7. Properly managefertitizer use.

]

IC7 Laadscape Maintenance

Follow ali federal, state, and local laws and regulations goveming the use, storage, and disposal of
feriilizers,

Follow manufaclurers’ recommendations and label directions.

Employ techniques to minimize off-target application {e.g. spray drift) of feriilizer, including
consideration of alternative application techniques. Calibrate fertilizer distributors 1o avoid
excessive application.

Periodically test soils for delermining proper fertilizer use.
Fertilizers should be worked info the soil rather than dumped or broadcasi onto the surface.

Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying irrigation
waler,

Use slow release ferlilizers whenever possible to minimize leaching

i~



8. Incorporate the following integrated pest management technlques where appropriate:

¢ Muiching can be used to prevent weeds where turf is absent.

e Remove insects by hand and place in soapy waler or vegelabie oil. Alternatively, remove insects
with water or vacuum them off the planls.

o Use spacies-specific traps (e.g. pheromane-based traps or colored sticky cards).

«  Sprinkle the ground surface with abrasive dialomaceous earth to prevent infestations by soft-bodied
insects and slugs. Slugs also can be trapped in small cups filled with beer that are set in the ground
soihe slugs can get in easily.

s Incases where microscopic parasiles, such as bacteria and fungi, are causing damage fo planis,
the affected plant material can be removed and disposed of {pruning equipment should be
disinfecled with bleach to prevent spreading the disease organism).

¢ Smallmammals and birds can be excluded using fences, nelting, and tree trunk guards.

e Promole beneficial organisms, such as bals, birds, green lacewings, ladybugs, praying manfis,
ground heelles, parasitic nematodes, Irichogramma wasps, seedhead weevils, and spiders that
prey on delrimental pest species.

Tralning

1. Traln employees on these BMPs, storm water discharge prohlbitions, and wastewater discharge
requirements,
2, Educate and train employees on the use of pesticldes and pesticide application techniques.
Only employees properly tralned to use pesticldes can apply them.
3. Tralin and encourage employees to use Integrated pest management technlques.
4, Train employess on proper spill contalnment and cleanup.
¢  Eslablish training lhat pravides employees wilh {he proper tools and knowledge {o immediately
begin cleaning up a spill.
o Ensure that employees are familiar with the site's spill conlrol plan and/or proper spill cleanup
procedures.
s BMP IC17 discusses Spill Prevention and Control in detail.

5. Establish aregular {ralning schedule, traln all new employees, and conduct annual refresher
tralning.

6. Use atraining log or simllar method to document tralning.
Stencl! storm dralns
Storm drain system signs act as highly visible source conlrols that are typically slenciled directly adjacent to
storm drain inlels. Stencils should read ‘No Dumping Drains to Ocean”.
References

Calliornia Storm Waler Best Management Praclice Handbook, Industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Waler Best Management Practice Handbooks. Industrial/Commercial Besi Management
Practice Handbook. Prepared by Camp Dresser8 McKee, Lamy Walker Associales, Uribe and Associates,
Resources Pianning Assoclales for Stormwaler Quality Task Force, March 1993,

King County Stormwater Pollution Control Manual. Best Management Praclices for Businesses. King County
Surface Waler Management, July 1895, On-line: hitp:/fdnr metroke goviwirdss/spem.him

Stormwaler Management Manual for Wastern Washington. Volume iV Source Control BMPs. Prepared by
Washington State Deparimentl of Ecology Waler Qualily Program, Publication No. 99-14. August 2001.
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Water Quality Handbook for Nurseries. Oklahoma Cooperalive Extension Service. Division of Agricuttural
Sciences and Natural Resources. Oklahoma State Universily. E-951. September 1999.

For additional information contact:

County of Orange

Walershed & Coaslal Resources
Stormwater Program
{714)567-6363

or visit our websile at;

www acwatersheds com
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MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other surfaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash potlutants 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 effeclive and reduce or eliminate the need to implement olher more complicaled or
coslly procedures. Possible poflution prevention measures for material loading and unloading include:

° Check toading and unloading equipment regufarly for leaks.
° Cover loading docks.

. Once per year, educate municipal slaff on pollution prevention measures.

MODEL PROCEDURES:

General Guidelines v’ Regularly clean work areas to remove materials such as debris,
sandblasling malerial, elc,

v’ Design loading/unloading area to prevent stormwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct stormwaler away from loadingfunloading areas.

v Use overhangs or door skirls that encloss the frailer,

v Park tank trucks or delivery vehicles so that spills or leaks can be
contained.

v’ Avoid loading and exposing malerials during raln events unless {he loading
dock is covered and protected from rain, A seal or door skirt between the
trailer and the building may also prevent exposure to rain.

v’ Shipboard cooling and process water discharges should be directed to
minimize contact with spent abrasives, paint, and other debris.
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Tank truck transfers

Spill Control

Also see Spill Prevention and
Conlrol procedures sheel

Training

Inspection

Also see Spill Prevention and
Control procedures sheef

FF-6

v" The area where the lransfer takes place should be paved. If the liquid is
reactive with the asphalt, Porlland cement should be used to pave the area.

v’ Transfer area should be designed to prevent runon of stormwater from
adjacent areas. Sloping lhe pad and using a berm around the uphill side of
the transfer area should reduce runen.

v’ Transfer area should be designed to prevenl runoff of spilled liquids from the
area, Sloping the area to a drain should prevent runoff. The drain should be
connected (o a dead-end sump. A posilive conlrol valve should be inslalled
on the drain.

v" Contain leaks during lransfer.

v Use drip pans under hoses.

v' Have an emergency spill cleanup plan readily available.

v’ Place spill kits and materials next to or near each loadingfunloading area.

v Use drip pans or comparable devices when lransferring oils, solvents, and
paints.

v’ Make sure forklift operators are properly lrained.
v’ Train employees regarding spill containment and cleanup.

v Employees tralned in spili containmenl and cleanup should be present
during the loadingfunloading.

v’ Use a written operations plan thal describes procedures for foading andfor
unfoading.

v’ Check loading and unloading equipment regularly for leaks, Including valves,
pumps, flanges and connections.

v Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying
either water or waslewater.

v’ Look for dust or fumes during loading or unloading operations.

LIMITATIONS:

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 Storm Waler Best Management Practice Handbooks. Municipal Best Management Practice Handbook.

FF_6 Malenal Load
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Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associales, Resources Planning
Associales for Stormwater Qualily Task Force. March 1993,

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Small Municipatities.
Prepared by Cily of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sancluary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Quality
Control Board. July. 1998,
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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, voads, and highways are significant sources of pollutants in storm water
discharges, arxl 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:

Polfulion prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminale the need to implement other more complicated or
coslly procedures. Fossible pollution prevention measure {or roads, sireets, and highways operalion and
maintenance include:

. Use the least toxic materials available (e.q. water based painls, gels or sprays for graffiti removal)
s Recycle pain and other materials whenever possible.
. Once per year, educate municipal staff on pollution prevention measures.
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MODEL PROCEDURES:

1. Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

¥ Nole: Permission
must be oblained for
any discharge of
wash waler o the
samitary sewer from
the local sewering

agency.

Management of Material
Removed by Sweeping

FP_3 Roads Streets and Highways OM

v’ Maintain a consistent sweeping schedule. Provide minimum monthly sweeping
of streels.

v Perform street cleaning during dry weather if possible.
v’ Avoid wet cleaning or flushing of slreets, and ulilize dry methods where possible.

v fflushing of a street is absolulely necessary, sweep and remove debris before
flushing. Do not let wash waler enter storm drain infets. Collect wash water and
direct to a dirt or vegelaled area, pump into a vacuum truck and dispose of
properly.

OPTIONAL:

o Conslder increasing sweeping frequency based on factors such as traffic volume,
land use, field observalions of sedimen! and trash accumulalion, proximily lo
waler courses, elc.

v" Malntain cleaning equipment in good working condition and purchase
replacement equipment as needed. Old sweepers should be replaced as
needed with new lechnelogically advanced sweepers (preferably
regeneralive air sweepers) that maximize poliutan{ removal.

v’ Operate sweepers at manufaclurer requested optimal speed levels to
increase effectiveness.

v" 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
draln to a clarifier prior to entering the sanitary sewer,

v’ Regularly inspect vehicles and equipment for leaks, and repair
immediately.

OPTIONAL:

« |f available use vacuum or regenerative air sweepers in the high sediment
and trash areas (lypically industialicommercial).

v’ Dispose of street swaeping debris and dirt at a landiill.

v Do nof store swept material atong the side of the streel or near a storm drain
intet,

v If dewalering of salurated malerials is necessary it should be conducted in a
designaled area away from slorm drain inlets and the water contained for
proper disposal,
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=» Nola: Permission
must be oblained for
any discharge of
wash waler to the
sanilary sewer from
the local sewenng

agency.

Maximize Access for
Sweepers

FP-3

v If authorized by the local sanitation agency, water may be discharged to the
sanilary sewer only after passing through a clarifier. As an altemative,
dewalering can be conducted in a containment area in which saturated
malerials are placed on a tarp and allowed to dry. Dry debis is then
disposed of properly,

v Keep debris storage to a minimum during the wet season or make sure
debris piles are contained (e.g9. by barming the area) or covered (e.g. with
larps or permanent covers),

v" Keep accurate operation logs to track program.

v" Properly maintain and operale equipment, which will increase efficiency.

v" Sweeping should be conducted as close lo the curb line as passible,

OPTIONAL:

o Institute a parking policy lo reslrict parking in prablemalic areas during
periods of streel sweeping.

o Post permanent sireel sweeping signs in problemalic areas; use lemporary
slgns if instaltation 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 Highways OM

v" Develop paint handling procedures for proper use, siorage, and disposal of
paints.

v Transfer and load paint and hot thermoplastic away from storm drain inlels.

v Streel or hand sweep thermoplastic grindings. Yellow thermoplastic
grindings may require special handling as they may conlain lead.

v Replace paints contalning lead and (ribulylin with less toxic alternatives,

v Use waler based paints. Clean application equipment in a sink that is
connected to the sanilary sewer.

v" Property slore leftover paints if they are to be kept for the next job, or
dispose of prapery.

v See Spill Control procedure shaeflor guldance on the proper cleanup of
paint spills.

v Avoid mixing excess amounts of fresh concrete or cement mortar an-sile.
Only mix what is needed for the job.

v Wash concrele trucks off site or in designaled areas an site, such that {here
is no discharge of concrele wash water into slorm drain infels, open ditches,
streets, or other slormwaler conveyance struclures.
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Patching, Resurfacing,
and Surface Sealing

Equipment Cleaning,
Maintenance, and Storage

Alse see Equipment Repair &
Maintenance procedure sheel.

FP_3 Roads Streefs and Highways OM
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v’ Store concrele malerials under cover, away from drainage areas.

v’ Relum leftover materials (o the transit mixer. Dispose of small amounis of
hardened excess concrele, grout, and moriar in the {rash,

v’ Do not wash sweeplngs from exposed aggregate concrele Into the sireet or
slom drain. Collect and return sweepings o aggregate base stockpile, or
dispose in the trash.

v’ When washing poured concrele areas to remove fine parlicles and expose
the aggregate, contain the wash waler for proper disposal; do nol discharge
water lo the storm drain system, -

v Do not allow excess concrete to be dumped on-site, except in designated
areas.

v’ Apply concrele, asphall, and seal coal during dry wealher to allow the
malerial lo adequately dry prior to a rain event.

v When making saw culs in pavement, use as liltle waler as possible and
perform during dry weather. Cover each nearby or appropriate storm drain
intet completely with filter fabric or plastic during the sawing operation and
contain the slurry by placing straw bales, sandbags, or gravel dams around
theinlets. After the liquid drains or evaporates, shovel or vacuum the shurry
residue fram the pavement or gutter and remove from site. Allematively, a
small on-site vacuum may be used to pick up the slurry as this will prohibit
slurry from reaching storm drain inlels.

v’ Pre-heat, lransfer or load hot bituminous material away from storm drain
inlets.

v’ Apply concrete, asphall, and seal coat during dry weather to allow the
material lo adequately dry prior {o a rain event,

v Where applicable, cover and seal each nearby or appropriate storm drain
Infet {with waterproof material, plastic or mesh) and maintenance holes
before applying seal coat, slurry seal, etc. Leave covers in place until job is
complele and untl! all water from emulsified oil sealants has drained or
evaporated. Clean any debris from covered man holes and storm drain
inlets when lhe job is complete.

v Use only as much water as necessary for dust control, 1o avoid runoff,

v" Calch drips from paving equipment that is not in use with pans or absorbent
material placed under the machines. Dispose of collected material and
absorbents properly.

v’ Prior lo a rain event or al the completion of a project, sweep the project area
by hand or with a street sweeper.

v’ Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudjacking equipment al the end of each day. If
equipment can be cleaned and materials reapplied al the job site, do sain
compltance with the laws and regutations, Clean in a sink or other area {e.g.
vehicle wash area) thal is connected 1o the sanitary sewer,
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<2 Nole: Permission
must be oblained for
any tischarge of
wash waler fo the
samilary sewer from
the local sewering

agency.

v’ If refueling or repairing vehicles and equipment must be done on-sile,
conduct the aclivily away {rom storm drain inlels and watercourses.

v Place drip pans or absorbent materials under heavy equipment when not in
use,

v Clean paint brushes and tools covered with waler-based painis in sinks
connected to sanilary sewers. Brushes and tools covered with non-waler-
based paints, finishes, or ofher 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:
» Conducl cleaning al a corporation or maintenance yaid if possible.
= When practical, perform major equipment repairs at the corporation yard,

=¥ In addiion lo the procedures above, review and apply general procedures
oullined for Minor Conslruction aclivities when conducting sireel, road, and
Hghway repair and maintenance activilies.

3. Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Slreats and Highways OM

v Transporl paint and malerials to and from job sites in containers wilh secure
lids and tied down to the transport vehicle.

v Do not transfer or load paint near storm drain inlets or watercourses.

v Test and inspect spray equipment prior to starling to paint, Tighten all hoses
and connections and do not overfilt paint container,

v If sand blasling Is used to remove paint, cover nearby storm draln inlels prior
fo starling work,

v if the bridge crosses a walercourse, perform work on a maintenance traveler
or piaorm, or use suspended netling or tarps to caplure paint, rust, paint
removing agents, or other materials, to prevent discharge of materials to
surface waters. If sanding, use a sander with a vacuum fiter bag.

¥ Recycle paint when possible (e.9. paint may be used for graffiti removal

activities). Dispose of paint al an appropriate household hazardous waste
facility.

v See Spill Control procedure sheet for guidance on the proper cleanup of
paint spifls.

v Avoid graffiti abatement activilies during rain events.

v" Protect nearby storm drain inlets prior lo removing graffili from walls, signs,
sidewalks, or other slruclures needing graffiti abalement. Clean up

5 111802




afterwards by sweeping or vacuuming thoroughly, andfor by using absorbent
and properly disposing of the absorbent.

v’ Note that care should be taken when disposing of waste since it may need
{o be disposed of as hazardous waste.

v When graffiti is removed by painling over, implement ihe procedures under
Painting and Paint Removal above.

v Direct runoff from sand blasting and high pressure washing (wilh no cleaning
agenls) into a landscaped or dirt area.

v If agraffiti abatement method generales wash waler conlaining a cleaning
compound {such as high pressure washing with a cleaning compound), plug
nearby storm drains and collect wash waler and dispose of properiy.

OPTIONAL:

= Consider using a waterless and non-toxic chemical cleaning method for
graffili removal (e.g. gels or spray compounds).

Guardrail and Fence v When cleaning guardrails or fences follow the appropriale surface cleaning
Repair methods (depending on the type of surface) oufiined in the Sidewalk, Flaza,
and Founlain Maintenance and Cleaning procedure sheet,

v" I{ painting is conducted, follow the Painting and Paint Removal procedures
above,

v (i graffiti removal Is conducted, follow the Graffili Removal procedures
above.

v If consiruction takes place, see the procedure shest for Minor Construction.
v’ Recycle malerials whenever possible.

LIMITATIONS:

Limitalions related to slreet sweeping may inc lude high equipment cosls, the potential inability to restrict parking in
urban areas, the need for sweeper operator lraining, the inabilily of current sweeper technology to remove oil and
grease, and {he lack of scientific evidence regarding the expecled levels of poliulant removal.

REFERENCES:

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Small Municipalities.
Prepared by Cily of Monterey, Cily of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sanctuary, Assoclation of Monlerey Bay Area Governments, Woodward-Clyde, Cenlral Coast Regional Walter Quality
Control Board. July. 1998.

Oregon Association of Clean Water Agencies. Oregon Municipal Slormwaler Tootbox for Maintenance Practices.
June 1998.

Santa Clara Valley Urban Runofi Poltution Prevention Program. 1997 Urban Runoff Management Plan. September
1997, updated Oclober 2000.
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FP-6

WATER AND SEWER UTILITY
OPERATION AND MAINTENANCE

Although the operation and maintenance of public utilities ave 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 incorparated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminale the need o implement olher more complicated or

coslly procedures. Possible pollution prevention measures for water and sewer ulilily operation and maintenance
include:

. Inspect polential non-storm waler discharge fiow paths and clear/cleanup any debris or poliutants
found {i.e. remove trash, leaves, sediment, and wipe up liquids, including oil spills),

a Once per year, educate municipal staff on pollution preveniion measures.
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MODEL PROCEDURES:

1. Water Line Maintenance

FP-6

Procedures can be employed to reduce pollutants from discharges assoclated with water utility
operation and malntenance activitles. Pianned discharges may Include fire hydrant testing, flushing
water supply malns after new construction, flushing lines due to complaints of taste and odor,
dewatering malns for malntenance work. Unplanned discharges from treated, recycled water, raw
water, and groundwater systems operation and malntenance activitles can occur from water maln
breaks, sheared fire hydrants, equipment malfunctlon, and operatorerror.

Planned Discharges v’ For planned discharges use one of the following oplions:

Reuse waler for dus! suppresslon, irrigation, or construclion
compaction

Discharge to the sanilary sewer system with approval

Discharge to the storm drain system or to acreek using applicable
pollution conirol measures listed below (this option is ONLY
applicable to uncontaminated pumped ground waler, waler line
flushing, fire hydrant testing and flushing, dischargas from potable
water sources other than water main breaks) and may require a
permit from the Regional Water Qualily Contro! Board.

v water is discharged to a slorm drain intet {catch basin), conlrol measures
must be pul in place to control potential paliutanis (i.e. sediment, chiorine,
elc.). Examples of some storm drain inlet protection oplions include:

Silt fence — appropriale wherte the Inlel drains a refalively flat area.

Gravel and wire mesh sediment filter ~ Appropriate where
concentrated flows are expecled.

Wooden welr and fabric ~ use at curb inleis where a compact
instalfation is desired.

v Prior to discharge, inspect discharge flow path and clear/cleanup any debris
or pollutants found (i.e. remove lrash, leaves, sedimen, and wipe up liquids,
including oil spifls).

v’ Select appropriate poliution control measure(s) considering the receiving
system {i.e. curb inlet, drop inlet, culvert, creek, ete.) and ensure that the
control device(s) fit properly.

FP-6_Waler & Sewer
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Unplanned Discharges

FP-6

v’ General design considerations for inlet protection devices include the
following;

- The device should be consiructed such that cleaning and disposal
of rapped sedimen Is made easy, while minimizing interference
with discharge activities.

- Devices should be constructed so that any standing water resulting
from the discharge will nol cause excessive inconvenience or
flooding/damage to adjacent land or struclures.

¥ The effactiveness of control devices must be manitored 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, elc.
at storm drain Inlets.

v’ Stop the discharge as quickly as possible by turning off waler source.
v Inspect flow path of the discharged water;

= Conkrol erosion along the flow path.

-~ ldentify areas that may produce significan! sediment or gullies, use
sandbags lo redirect the flow.

- {dentify erodible areas which may need to be repalted or prolecled
during subsequent rapairs or corrective actions

v I repairs or corrective action will cause additional discharges of water, select
the appropriate procedures for erosion conlrol, chlorine residual, {urbidity,
and chemical additives. Prevent potential pollutants from enlering the flow
palh and ensure that no additional discharged water enlers storm drain
inlets.

2. Sanitary Sewer Maintenance

Applicable to munlcipallties who own and operated a sewage collection system. Facllites that are
covered under this program include sanitary sewer plpes and pump stations owned and operated by
the Permitiee. The owner of the sanitary sewer facilitles Is the entity responsible for carrying oui this
preventlon and response program.

FP-5_Waler & Sewer
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Sewer System Cleaning v’ Sewer lines should be cleaned on a regular basis to remove grease, grit,
and other debris that may lead lo sewer backups,

v Eslablish routine maintenance program. Cleaning should be conducted al an
established minimum frequency and more frequently for problem areas such
as restaurants that are identified

v Claaning activilies may reguire removal of tree roots and olher identified
obslructions,

“Preventative and

i 7 Dt . . ,
Corrective Maintenance During routine maintenance and inspection nole the condition of sanilary

sewer structures and identity areas thal need repair or mainlenance. ltems
to note may include the following:

- cracked/deteriorating pipes

- leaking joints/seals al manhole

- frequent line plugs

- line generally flows at or near capacily

- suspecled infiltration or exiltration

v Document suggestions and requests for repair and report the information to
the appropriate manager or Supervisor.

v’ Prioritize repairs based on the nalure and seveity of the problem.
immediate clearing of blockage or repair is required where an overflow Is
currently occuiring of for urgent problems that may cause an imminent
overflow {e.g. pump stalion failures, sewer line ruplures, sewer line
blockages). These repairs may be temporary until scheduled or capital
improvements can be compleled.

v’ Review previous sewer maintenance records {o help idenlify *not spols® or
areas with frequent maintenance problems and locations of potential system
failure.

3. Spill/Leak/Overflow Control, Response, and Containment

Control v Refer o countywide fiicit Discharge Detection and Efimination Program.
Components of this program include:
Also see Dralnage Syslem

procedures shee! - Investigation/inspaction and follow-up
- Elimination of ilicit discharges and connections
- Enforcement of ordinances
- Respond to sewage spills
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Response and
Containment

FP-6

- Facilitale public reporting of illicit discharges and connections. A
cilizen's hotline for reporting observed overflow conditions should
be established to supplement the field screening efforis belng
conducted by the Principal Permities.

v Eslablish lzad depariment/agency responsible for spill response and
containment. Provide coordination within depariments.

v" When a spill, leak, andfor overflow occurs, keep sewage from entering the
storm drain system to the maximum exient practicable by covering or
blocking storm drain inlels or by conlaining and diverling the sewage away
from open channels and ofher storm drain facililies (using sandbags,
inflatable dams, efc.).

v I a spill reaches the storm drain notify County of Orange Health Care
Agency through Control One at (714) 628-7208.

v Remove the sewage using vacuum equipment or use other measures to
divert it back to the sanilary sewer system.

v Record required information at the spill site.
v Perorm field tests as necessary to determine the source of the spill.

v Develop additional nolification pracedures regarding spill reporting as
- needed.

LIMITATIONS:

Private properly access rights needed to perform lesting along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspected source verficalion lesting necessary for guaranteed rights of entry.

REFERENCES:

California Storm Water Best Management Practice Handbooks, Municipal Best Management Praciice Handbook.
Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associales, Resources Planning
Associates for Stormwater Qualily Task Force. March 1993,

Los Angeles County Stormwater Qualily. Public Agency Activilies Mode! Program. On-line:
htlp:fadpw.org/wmdinpdes/public_TC.cim

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff Management Pian, September

1997, updated October 2000,

Santa Clara Valley Urban Runolf Poliution Prevention Program. Water Ulilily Poliution Prevention Plan.

FP-6_Walsr & Sewer
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IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES
lution Prevention/Good H keepin

a  Propetly store and dispose of gardening wastes,

A BMP s a technique, measure or structural confrot thatis | «  Use muleh or other eroslon control measures on
used for a given set of conditions to improve the quality of exposed solls,

the slormwater runoff In a cost effective manner, The = Propedy manage irgation and runolf.
minimum required BMPs for this activily are oullinedinthe | o properly store and dispose of chemicals.

box lo the right, Implementation of poliution
prevention/good housekeeping measures may reduce or
eliminate the need o implement other more costly or )
complicated procedures, Proper employes lralning Is key | Stencl storm draing

Best Management Practlces (BMPs)

*  Properly manage pesticide and herbicide use,
e  Properly manage ferfilizer use.

lo the success of BMP implementation. Iraining
o Train employees on these BMPs, storm waler
The BMPs oullined in Ihis fact sheet target the following discharga prohibitions, and waslewaler discharge
pollulants: requirements,
a  Provide on-going employes training in pollution
Targsled Constifuents prevention,
Sediment X
Nutrients X
Floalable Malerials
Melals
Baclaria X
Oil & Grease
QOrganics & Toxicants
Pesticides X
Oxygen Demanding X

Provided below are specific procedures associated wilh each of the minimum BMPs along with procedures for
additional BMPs that should be considered if this activily takes piace at a facifity located near a sensilive
walerbody. In order fo meel the requirements for medium and high priority facifiies, the owners/operalors must
select, inslall and maintain appropriate BMPs on site. Since the selection of the appropriate BMPs Is a sile-
speciflc process, the lypes and numbers of additional BMPs will vary for each facility.

1. Take steps to reduce landscape malntenance requlrements,
s  Where feasible, relain andfor plant native vegetalion with fealures that are determined to be
beneficial. Native vegelalion usually requires less maintenance than planting new vegelalion.
e When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
o Consider alternative landscaping techniques such as naturescaping and xeriscaping,
2. Properly store and dispose of gardening wastes.
o Dispose of grass clippings, leaves, sticks, or olher collected vegetation as garbage at a pemitted
iandfill or by composting.
e Do notdispose of gardening wastes in slreels, waterways, or storm drainage systems.
e  Place temporarily slockplled material away from watercourses and storm drain inlels, and berm
andfor cover.
3. Usemulch or other erasion control measures on exposed solls.

VEPA" Preliminary Dala Summary of Urban Stormwater Best Managem end Praclices”
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4. Properly manage Irrigation and runoff,

rrigate stowly or pulse imigate so the infillration rate of the soil is nol exc eeded.
Inspect irrigation system regularly for leaks and lo ensure that excessive runoff is not occurring.
If re-claimed waler Is used for irrigalion, ensure that there is no runoff from the landscaped area(s).

if bailing of muddy water Is required (e.g. when repairing a waler line leak), do not putitin the storm
drain; pour over landscaped areas.

Use automalic timers to minimize runoff.

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

5. Properly store and dispose of chemicals,

&

-]
]

Implement storage requirements for pesticide products with guidance from the local {ire department
andfor County Agriculiural Cemmissioner,

Provide secondary containment for chemical storage.
Dispose of empty containers according lo the instructions on the container [abel.
Tripte rinse containers and use rinse waler as product.

6. Properly manage pesticlde and herblcide use.

Follow all federal, state, and local laws and regulations gaveming the use, storage, and disposal of
pesticides and herbicides and tralning of applicators and pest controf advisors.

Follow manufacturers’ recommendations and label directions.

Use peslicides 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. Avold use of copper-based pesticides
if possible. Use the mintmum 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
peslicide needed for the job and use the lowest rale that will effectively control the targeled pest.
Whenaver possible, use mechanical methods of vegetation removal rather than applying herbicides.
Use hand weeding where praclical.

Do nol apply any chemicals directly to surface walers, unless the application is approved and
permitted by the slate. Do not spray pesticides within 100 feel of open walers.

Emplay techniques to minimize off-larget application (e.g. spray drift) of pesticides, including
consideration of allernative application technigues.

When conducting mechanical or manual weed conlrol, avoid loosening the soil, which could lead lo
erosion.

Purchase only the amount of pesticide thal you can reasonably use in a given lime period.

Careful soil mixing and layering techniques using a lopsoil mix or composled organic malerial can
be used as an effeclive measure to reduce herbicide use and watering,

7. Properly manage fertilizer use.

Follow all federal, stale, 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 ferlilizer, Including
consideration of alternative application techniques. Calibrate ferfitizer dislributors to avoid
excessive application.

Periodically tesl soils for delermining proper fertilizer use.

Fertilizers should be worked into the soil rather than dumped or broadcasl onto 1he surface.
Sweep pavernent and sidewalk if fertilizer Is spilled on these surfaces before applying irrigation
water,

Use slow release ferlitizers whenever possible to minimize leaching
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8. Incorporate the following Integrated pest management technlques where appropriate:

e Mulching can be used ta prevent weeds where lurf is absent.

¢ Remove insecls by hand and place in soapy waler or vegetable oil. Alternalively, remove insects
wilh water or vacuum fhem off the plants.

o Use species-specific fraps (e.g9. 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 ¢an be lrapped in small cups filled with beer that are setin the ground
so the slugs can get in easily.

e Incases where microscopic parasiles, such as bacleria and fungi, are causing damage lo planls,
the affecled plant malerial can be removed and disposed of (pruning equipment should be
disinfected with bleach to prevent spreading the disease organism),

e Small mammals and birds can be excluded using fences, nelting, and free lrunk guards.

Promote bengficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beelles, parasilic nemalodes, frichogramma wasps, seedhead weevils, and spiders that
prey on delimental pest species.

Tralning

1. Traln employees on these BMPs, starm water discharge prohlbltions, and wastewater discharge
requirements,
2, Educate and train employees on the use of pesticides and pesticide applicatlon technigques.
Only employees properly trained to use pestlcides can apply them.
3. Traln and encourage employees to use integrated pest management techniques,
4, Train employess on proper spll containment and cleanup.
»  Establish training that provides employees wilh (he proper tools and knowledge to immedialely
begin cleaning up a spill.
o Ensure that employees are familiar with the site's spill control pan and/or proper spill cleanup
procedures.
= BMPIC17 discusses Spill Prevention and Control in detail,
§. Establish aregular tralning schedule, traln all new employees, and conduct annual refresher
tralning.
6. Useatralning log or similar method to document training.

Stencll storm drains

Storm drain system signs act as highly visible source conlrols that are typically stenciled direclly adjacent to
storm drain infels. Stencils should read “No Dumping Drains to Ocean”.

References

California Storm Water Best Management Practice Handbook. Industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Water Best Management Praclice Handbooks. Industrial/Commercial Best Managemen
Praclice Handbook. Prepared by Camp Diesser& McKee, Lamy Walker Associates, Uribe and Associates,
Resources Planning Associates for Stormwater Quality Task Force. March 1983,

King County Stormwater Pollution Conirol Manual. Best Management Praclices for Businesses. King County
Suriace Waler Management. July 1995. On-line: htip/dnr. melroke.goviwlridss/spem.him

Slormwater Management Manual for Westem Washington. Volume IV Source Control BMPs, Prepared by
Washinglon Stale Depariment of Ecology Water Qualily Program. Publicallon No. 98-14. August 2001.
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Water Quality Handbook for Nurseries. Oklahoma Cooperalive Extension Service. Division of Agricuttural
Sciences and Natural Resources. Oklahoma State University. E-951, September 1999,

For addltfonal information contact:

Counly of Orange

Walershed & Coaslal Resources
Stormwaler Program
{714)567-6363

or visit our website at;

wyaw ocwalersheds com
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FF-6

MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other surfaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash pollutants from machinery used to unload or move
materials. Material loading and unloading involves the following activities:

POLLUTION PREVENTION:

Pollution preventlon measures have been considered and incorporated in the madel procedures. Imptementation of
these measures may he more effeclive and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measures for material loading and unloading Include:

° Check loading and unfoading equipment regularly for leaks.
. Cover loading docks.

. Once per year, educate municipal staff on pollution prevention measures.

MODEL PROCEDURES:

General Guidelines v" Regularly clean work areas to remove materials such as debris,
sandblasting malerial, elc,

v" Design loading/unloading area to prevent stormwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct stormwaler away from loading/unloading areas.

v Use overhangs or door skirts that enclose the Iraller.

v Park tank trucks or delivery vehicles so that spills or leaks can be
contained.

v' Avoid loading and exposing materlals during raln evenls unless the loading
dock is covered and protected from rain. A seal or door skirl between the
traller and the building may also prevent exposure {o rain,

v’ Shiphoard 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 Pravention and
Conirol procedures sheet

Training

inspection

Also see Spill Prevention and
Conirol procedures sheet

FF-6

v The area where the transfer takes place should be paved. If the liquid is
reactive with the asphalt, Porlland cement should be used {o pave the area.

v Transfer area should be designed to prevent runon of stormwater from
adjacent areas. Sloping the pad and using a berm around the uphill side of
{he transfer arga should reduce runon.

v Transfer area should be designed to prevent runoff of spilled liquids from the
area, Sloping the area lo a drain should prevent runofi. The drain should be
connected to a dead-end sump. A posilive contral valve should be installed
on the drain.

v’ Conain leaks during transfer.

v Use drip pans under hoses.

v' Have an emergency spili cleanup plan readily avaitable.

v Place spill kits and materials next lo or near each loadingfunloading area.

v Use drip pans or comparable devices when ransferring oils, solvents, and
painis.

v Make sure forklift operalors are propeily frained.
v Train employees regarding spill containment and cleanup.

v Employees trained in spill containment and cleanup should be present
during the loading/unioading.

v Use a written operalions plan that describes procedures for loading and/or
unloading.

v Check loading and unloading equipment regularly for leaks, including valves,
pumps, flanges and connections.

v Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying
either water or wastewater.

v Look for dust or fumes during loading or unloading operalions.

LIMITATIONS:

Space and time limitations may preclude ali transfers from being performed indoors or under cover. It may not be
possible to conduct iransfers only during dry weather.

REFERENCES:

California Storm Waler Bes! Management Practice Handbooks. Municipal Best Management Practice Handbook,
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Prepared by Camp Dresser & McKee, Larry Walker Assoclales, Unibe and Associales, Resources Planning
Associates for Stormwaler Qualily Task Force. March 1993,

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Small Municipalities.
Prepared by City of Monlerey, City of Santa Cruz, California Coasta! Commisslon, Monlerey Bay National Marine
Sanctuary, Assoclation of Monterey Bay Area Governments, Woodward-Ciyde, Central Coast Reglonal Water Qualily
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. OBM practices may involve one or mare 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 {(O8M) 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. implementalion of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicaled or
cosily procedures. Possible poliution prevention measure for roads, streels, and highways operation and
maintenance include;

. Use |he least toxic materials available (e.g. waler based paints, gels or sprays for graffili removal)
. Recycle paint and other malerials whenever possible.
. Once per year, educate municipal staff on pollution prevention measures.
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MODEL PROCEDURES:

1.  Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

¥ Note: Permission
must be oblained for
any discharge of
wash waler (o the
sanitary sewer from
the focal sewering

agency.

Management of Material
Removed by Sweeping

Fi?_3 Roads Streets and Highways OM

v’ Maintain a consistent sweeping schedule. Provide minimum monthly sweeping
of streats.

v’ Perform streel cleaning during dry weather if possible.
v Avoid wel cleaning or flushing of streets, and ulilize dry methods where possible.

v Ifflushing of a sireet is absolutely necessary, sweep and remove debris before
flushing. Dao notlet wash waler enter storm drain inlets. Collect wash water and
direc! lo a did or vegetated area, pump into a vacuum truck and dispose of

properly.

OPTIONAL:

« Consider Increasing sweeping frequency based on factors such as traffic volume,
fand use, field observations of sediment and trash accumulation, proximity to
water courses, efc.

v Malntain cleaning equipment in good working condition and purchase
replacement equipment as needed. Old sweepers should be replaced as
needed wilh new technologically advanced sweepers {preferably
regeneralive air sweepers) lhat maximize pellutant removal.

v’ Operale sweepers at manufaclurer requested optimal speed levels to
increase effectiveness.

v Clean sweepers al 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 enlering the sanitary sewer.

v’ Regutarly inspect vehicles and equipment for leaks, and repalr
imimediately.

OPTIONAL:

o |f available use vacuum or regeneralive air sweepers in the high sediment
and trash areas (lypically industrialfcommercial).

v* Dispose of slreet sweeping debris and dirt al a landfill.

v’ Do not store swepl material along the side of the sireet or near a storm drain
inlet.

v | dewatering of saturated materials Is necessary it should be conducled in a
designaled area away from storm drain inlets and the waler contained for
proper gisposal.
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=» Nole: Permission
must be oblained for
any discharge of
wash water lo the
sanitary sewer from
the local sewening

agency.

Maximize Access for
Sweepers

FP-3

v If authorized by the local sanitation agency, waler may be discharged to the
sanilary sewer only after passing through a clarifier. As an allemalive,
dewalering can be conducted in a containment area in which salurated
materials are placed an a tarp and allowed to dry. Dry debris is then
disposed of propery.

¥ Keep debris slorage 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),

v Keep accurate operation logs to track program.

v’ Properly maintain and operale equipment; which will increase efficiency.

v' Sweeping should be conducted as close lo the curb line as possible.

OPTIONAL:

 |nstitule a parking policy to restricl parking in problematic areas during
perlods of sireel sweeping.

= Post permanenl siree! sweaping signs in problematic areas; use temporary
signs if installation of permanent slgns Is not possibie.

s Develop and dislribute flyers notifying residenls of street sweeping
schedules,

2. Repalr and Maintenance

Pavement Marking

Concrete Installation and
Repair

FP_3 Roads Streals and Highways OM

v’ Develop paint handling procedures for proper use, storage, and disposal of
paints.

v Transfer and load paint and hot thermoplastic away from storm drain inlels.

v Slreel or hand sweep thermoplastic grindings. Yellow thermoplastic
grindings may require spacial handling as they may contain lead.

v Replace paints containing lead and tribulyltin with less toxic altematives.

v Use waler based paints. Clean application equipment in a sink that is
connected to the sanilary sewer,

v’ Properiy store leftover paints if they are to be kept {or the next job, or
dispose of properly.

v See Spill Controf procedure sheetfor guldance on the proper cleanup of
paint spills.

v’ Avoid mixing excess amounts of fresh concrele or cement morlar en-site,
Only mix what is needed for the job.

v Wash concrete trucks off sile or in designated areas on sile, such that there
Is no discharge of concrele wash waler 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 precedure sheel,

FP_3 Roads Streels and Highways OM
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v’ Store concrele materials under cover, away from drainage areas.

v Relum leftover materials to the transit mixer. Dispose of small amounts of
hardened excess concrele, groul, and moriar in the trash,

v Do not wash sweepings from exposed aggregale concrete into the sireet or
storm drain. Collect and relurn sweepings lo aggregale base stockpile, or
dispose in the trash,

v When washing poured concrele areas o remove fine pariicles and expose
the aggregale, contain the wash waler for proper disposal; do no! discharge
water to the storm drain system.

v Do not allow excess concrele to be dumped on-sile, except in designated
areas.

v’ Apply concrele, asphalt, and seal coat during dry weather to alfow the
material to adequately dry prior to arain event.

v" When making saw culs in pavement, use as litlle water as possible and
perform during dry wealher. Cover each nearby or appropriate storm drain
intet completely with filter fabric or piastic during the sawing operation and
contain the slurry by placing straw bales, sandbags, or gravel dams around
the inlets. After the liquid drains or evaporales, shovel or vacuum the slurry
residue from the pavement or gutter and remove from sile. Allematively, a
small on-site vacuum may be used to pick up the slurry as this will prohibit
slurry from reaching storm drain inlets,

v’ Pre-heat, transfer or load hot bituminous material away from storm drain
infels.

v’ Apply concrele, asphall, and seal coat during dry weather to allow the
malerial lo adequately dry prior fo a rain event,

v Where applicable, cover and seal each nearby or appropriale storm drain
infet (with waterproof material, plastic or mesh) and maintenance holes
before applying sea) coat, slurry seal, etc. Leave covers in place until jobis
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 complele.

v Use only as much water as necessary for dust control, (o avoid runoff,

v’ Calch drips from paving equipment that is not in use with pans or absorbent
material placed under the machines. Dispose of collected material and
absorbents properly.

v Prios to arain event or at lhe completion of a project, sweep the project area
by hand or with a streel sweeper.

v’ Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudjacking equipment al the end of each day. If
equipment can be cleaned and materials reapplied at the job site, dosoin
compliance with the faws and regulations. Clean In a sink or other area (e.g.
vehicle wash area) that is connected to the sanilary sewer.
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3 Nole: Permission
must be oblained for
any discharge of
wash waler to the
Sanilary sewer from
the local sewering
agency.

FP-3

v f refueling or repairing vehicles and equipment must be done on-sile,
conduct the activily away from storm drain inlets and watercourses.

v’ Place drip pans or absorben! materlals under heavy equipment when not in
use.

v Clean paint brushes and tools covered with water-based painis in sinks
connecled to sanilary 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, turpenting, etc.) for
recycling or proper disposal,

OPTIONAL:
» Conduct cleaning al a corporalion or maintenance yard if possible.
e When practical, perform major equipment repairs at the corporation yard.

“» In addition lo lhe procedures above, review and apply general procedures
oullined for Minor Construction aclivilies when conducting streef, road, and
highway repair and mainlenance acliviies.

3. Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Streels and Highways OM

v Transporl paint and materials to and from job sites in containers with secure
lids and lied down to the fransport vehicle,

¥ Do not lransfer or load paint near storm drain infets or watercourses.,

v Test and inspect spray equipment prior to slarting to paint, Tighten all hoses
and connections and do nol overfill paint conlainer.

v |f sand blasling is used to remove paint, cover nearby storm drain inlels prior
to starling work.

v If the bridge crosses a watercourse, perform work on a mainlenance traveler
or platiorm, or use suspended netting or tarps lo capture paint, rust, paint
removing agents, or other materials, {o prevenl discharge of malerials to
surface waters. if sanding, use a sander with a vacuum filler bag.

v' Recycle paint when possible {e.g. painl may be used for graffiti removal
aclivities). Dispose of paint at an appropriate household hazardous wasle
facility.

v See Spill Control procedure sheel for guidance on the proper cleanup of
paini spills.

v Avold graffili abatement aclivilies during rain events.

v' Protect nearby storm drain inlels prior to removing graffitt from walls, signs,
sldewalks, or other struclures needing graffili abatement. Clean up
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afterwards by sweeping or vacuuming (thoroughly, andfor by using absorbent

and properly disposing of the absorbent,

v Nole that care should be 1aken when disposing of waste since It may need
{o be disposed of as hazardous waste,

v" When graffili is removed by painting over, implement the procedures under
Painting and Paint Removal above.

v Direct runoff from sand blasting and high pressure washing (with no cleaning
agents) into a landscaped or dirl area.

v’ |f a graffiti abalement method generates wash water conlaining a cleaning
compound {such as high pressure washing with a cleaning compound), piug
nearby storm drains and collect wash waler and dispose of properly.

OPTIONAL:

« Consider using a walerless and non-toxic chemical cleaning method for
graffili remaval (e.g. gels or spray compounds).

Guardrail and Fence v When cleaning guardrails or fences follow the appropriate surface cleaning
Repair methods (depending on the type of surface) outlined In the Sidewalk, Plaza,
and Founlain Mainienance and Cleaning procedure sheet,

v" [ painting is conducted, follow the Painfing and Painf Removal proceduras
above,

v" If graffili removal is conducted, follow the Graffiti Removal procedures
above,

v’ Ifconstruction 1akes place, see the procedure sheet for Minor Conslruction.
v’ Recycle materials whenever possible.

LIMITATIONS:

Limitations related to street sweeping may include high equipment costs, the potential inabilily to restrict parking in
urban areas, the need for sweeper operator Iraining, the inability of current sweeper technology o remove oil and
grease, and the Jack of scientific evidence regarding the expacled levels of pollutan! removal.

REFERENCES:

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Small Municipalities.
Prepared by City of Monferey, Cily of Santa Cruz, Callfornia Coastal Commission, Monlerey Bay National Marine
Sancituary, Associalion of Monlerey Bay Arca Govemments, Woodward-Clyde, Cenlral Coast Regional Waler Quality
Control Board. July. 1998.

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Tootbox for Maintenance Practices.
June 1898.

Santa Clara Valley Urban Runoff Pollution Prevention Program, 1997 Urban Runoff Management Plan. Seplember
1997, updated Octaber 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 poliutants 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
caordinate with the contraciing 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 ather more complicated or

coslly procedures. Possible pollution prevention measures for water and sewer utifity operation and maintenance
include:

o Inspeci potential non-storm waler discharge flow paths and clear/cleanup any debris or pollutanis
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 assoclated with water utility
operation and malntenance aclivities. Planned discharges may Include fire hydrant lesting, flushing
water supply malns after new construction, flushing lines dus to complaints of taste and odor,
dewatarlng mains for malntenance work. Unplanned discharges from treated, recycled waler, raw
water, and groundwater systems aperallon and malntenance activitles can occur from water maln
breaks, sheared flre hydrants, equipment malfunction, and operatoresror.

Planned Discharges v For planned discharges use one of the following options:

- Reuse water for dusl suppression, irrigation, or construclion
compaclion

- Discharge lo the sanilary sewer system wilh approval

- Discharge to the storm drain system or to acreek using applicable
pollution control measures fisted below {this oplion 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.

v’ i waler is discharged to a sform drain inlet (catch basin}, control measures
must be putin place to controf potential pollutants {i.e. sediment, chlorine,
elc.). Examples of some storm drain Iniet protection oplions include:

- Silt fence — appropriate where the inlel drains a relatively flat area.

- (Gravel and wire mesh sediment filler - Appropriate where
concentraled flows are expected.

- Wooden welr and fabric - use at curb Inlets where a compact
installation is desired.

¥ Piior to discharge, inspect discharge flow path and clear/cleanup any debris
or poliutants found {i.e. remove trash, leaves, sedimenl, and wipe up liquids,
including oil spills).

v’ Selact appropriate poliution control measure(s) considering the receiving

system (i.e. curb Inlet, drop inlel, culver, creek, elc.) and ensure that the
contro! device(s) it properly.
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Unplanned Discharges

FP-6

v General design considerations for inlet proteclion devices include the
following:

- The device should be consiructed such that cleaning and disposal
of trapped sediment is made easy, while minimizing interference
with discharge aclivilies.

Devices should be constructed so that any standing water resuliing
froam the discharge will not cause excessive inconvenience or
flooding/damage to adjacent land or slruclures.

v’ The effacliveness 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, grave} bags, elc.
al storm drain Infets.

v’ Slop lhe discharge as quickly as possible by turning off waler source.
v’ Inspect flow path of the discharged water:

- Conlrol erosion along the flow path.

- Idenlify areas that may produce significant sediment or gullies, use
sandbags lo redirect the flow.

- ldentify erodible areas which may need to be repaited or protecied
during subseguent repairs or carreclive aclions

v If repairs or correclive action will cause additional discharges of water, select
{he apprapriate procedures for erosion control, chlorine residual, turbidity,
and chemicat additives. Prevent potential poltutants from entering the flow
path and ensure that no addifional discharged waler enters storm drain
inlets.

2. Sanitary Sewer Maintenance

Applicable to municlpalities who own and operated a sewage collection system. Facllitles that are
covered under this program Include sanitary sewer plpes and pump stations owned and operated by
the Permittee. The owner of the sanitary sewer facillties is the entily responsible for carrying out this
prevention and response program,

FP-6_Waler & Sewer
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Sewer System Cleaning v" Sewer lines should be cleaned on a regular basis to remove grease, grit,
and other debris lhat may lead lo sewer backups,

v" Eslablish routine maintenance program. Cleaning should be conducled at an
established minimum frequency and more frequently for problem areas such
as restaurants thal are identified

v Cleaning activilies may require removal of tree roots and olher identified
obstniclions.

“Preventative and

Corrective Maintenance During routine maintenance and inspection nole the conditlon of sanitary

sewer struclures and identify areas that need repair or mainlenance. items
lo note may include the following:

- cracked/deteriorating pipes

- leaking jointsfseals al manhole

- frequentline plugs

- line generatly flows at or near capacity

- suspecled infiltration or exfiltration

v" Document suggestions and requests for repair and report the information o
the appropriate manager of supervisor.

v Prioriize repairs based on the nalure and severily of the problem.
Immediate clearing of blackage or repair is required where an overflow is
curmrently occurring or for urgent problems that may cause an imminent
overfiow {e.g. pump stalion failures, sewer line ruplures, sewer line
blockages). These repairs may be temporary until scheduled or capital
improvements can be completed.

v Review previous sewer maintenance records to help identify “not spots” o
areas with frequent maintenance problems and locations of potential system
failure.

3.  Spill/Leak/Overflow Control, Response, and Containment

Control ¥ Refer to countywide Micit Discharge Detection and Elimination Program.
Components of this program include:
Afse see Dralnage System

procedures sheet -~ Investigation/inspection and {offow-up
- Elimination of illicit discharges and conneclions
- Enforcement of ordinances
- Respond o sewage spills
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- Facilitate public reporting of illicit discharges and connections. A
citizen's hotfine for reporting observed overflow corditions should
be established to supplement the field screening efforis being
conducled by the Principal Permitlee.

Response and v’ Establish lead depariment/agency responsible for spill response and
Containment containment. Provide coordination within depariments.

v When a spill, leak, andfor overflow occurs, keep sewage from entering the
storm drain system lo the maximum extent praclicable by covering or
blocking storm drain inlets or by containing and diverting the sewage away
from apen channels and other storm drain facililies (using sandbags,
inflatable dams, elc.).

v If a spill reaches the storm drain notify County of Orange Health Care
Agency through Conlrol One al {714) 628-7208.

v Remove the sewage using vacuum equipment or use olher measures lo
divert it back to the sanilary sewer system.

v Record required information at the spill sile.
v Perform field tests as necessary fo determine the source of the spill.

v Develop additional notification procedures regarding spill reporting as
needed.

LIMITATIONS:

Privala propeity access rights needed to perform testing along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspected source veiification tesling necessary for guaranteed rights of entry.

REFERENCES:

Califarnia Storm Water Best Management Practice Handbooks. Municipal Best Managemen! Practice Handbook.
Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associales, Resources Planning
Associates for Stormwater Quality Task Force. March 1993,

Los Angeles County Stormwaler Quality. Public Agency Activilies Model Program. On-fine:
htlp:Madpw orgfwrmd/npdes/public_TC.¢fm

Santa Clara Valley Urban Runcif Pollution Prevention Program. 1997 Urban Runoff Management Plan. September
1987, updated Oclober 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. Waler Ulilily Pollution Prevention Plan.
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Vortex Separator MP-51

Description

Design Considerations

Vortex separators: (alternatively, swirl concentrators) are gravity =~ m Service Area

separators, and in principle are essentially wet vaults. The

m Settling Velocity

difference from wet vaults, however, is that the vortex separator

is round, rather than rectangular, and the water moves in a

m Appropriate Sizing

centrifugal fashion before exiting. By having the water moveina  m Inlet Pipe Diameter
circular fashion, rather than a straight line as is the case with a

standard wet vault, it is possible to obtain significant removal of

suspended sediments and attached pollutants with less space.

Vortex separators were originally developed for combined sewer

overflows (CSOs), where it is used primarily to remove coarse

inorganic solids. Vortex separation has been adapted to

stormwater treatment by several manufacturers.

California Experience
There are currently about 100 installations in California.

Advantage.s . ) Targeted Constituents
m May provide the desired performance in less space and 7 - :
therefore less cost. Sediment =
v Nutrients L
m  May be more cost-effective pre-treatment devices than v Trash
traditional wet or dry basins. v Metals o
. . . o Bacteria
m  Mosquito control may be less of an issue than with traditional ;
: v Oil and Grease
wet basins. ;
v Organics
Limitations Legend (Removal Effectiveness)
m  As some of the systems have standing water that remains ® Low B High
between storms, there is concern about mosquito breeding. & Wladiii
m It is likely that vortex separators are not as effective as wet
vaults at removing fine sediments, on the order 50 to 100
microns in diameter and less.
m The area served is limited by the capacity of the largest
models.
m  As the products come in standard sizes, the facilities will be
oversized in many cases relative to the design treatment
storm, increasing the cost.
m  The non-steady flows of stormwater decreases the efficiency
of vortex separators from what may be estimated or
determined from testing under constant flow.
{UACASQA
Do not remove dissolved pollutants. | California
Stormwater
m  Aloss of dissolved pollutants may occur as accumulated organic Quality
Association
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MP-51 Vortex Separator

matter (e.g., leaves) decomposes in the units.

Design and Sizing Guidelines

The stormwater enters, typically below the effluent line, tangentially into the basin, thereby
imparting a circular motion in the system. Due to centrifugal forces created by the circular
motion, the suspended particles move to the center of the device where they settle to the bottom.
There are two general types of vortex separation: free vortex and dampened (or impeded)
vortex. Free vortex separation becomes dampened vortex separation by the placement of radial
baffles on the weir-plate that impede the free vortex-flow pattern

It has been stated with respect to CSOs that the practical lower limit of vortex separation is a
particle with a settling velocity of 12 to 16.5 feet per hour {0.10 to 0.14 em/s). As such, the focus
for vortex separation in CSOs has been with settleable solids generally 200 microns and larger,
given the presence of the lighter organic solids. For inorganic sediment, the above settling
velocity range represents a particle diameter of 50 to 100 microns. Head loss is a function of the
size of the target particle. At 200 microns it is normally minor but increases significantly if the
goal is to remove smaller particles.

The commercial separators applied to stormwater treatment vary considerably with respect to
geometry, and the inclusion of radial baffles and internal circular chambers. At one extreme is
the inclusion of a chamber within the round concentrator. Water flows initially around the
perimeter between the inner and outer chambers, and then into the inner chamber, giving rise
to a sudden change in velocity that purportedly enhances removal efficiency. The opposite
extreme is to introduce the water tangentially into a round manhote with no internal parts of
any kind except for an outlet hood. Whether the inclusion of chambers and baffles gives better
performance is unknown. Some contend that free vortex, also identified as swirl concentration,
creates less turbulence thereby increasing removal efficiency. One product is unique in that it
includes a static separator screen.

» Sized is based on the peak flow of the design treatment event as specified by local
government.

s Ifan in-line facility, the design peak flow is four times the peak of the design treatment
event.

n If an off-line facility, the design peak flow is equal to the peak of the design treatment event.

m  Headloss differs with the product and the model but is generally on the order of one foot or
less in most cases.

Construction/Inspection Considerations
No special considerations.

Performance

Manufacturer’s differ with respect to performance claims, but a general statement is that the
manufacturer’s design and rated capacity (cfs) for each model is based on and believed to
achieve an aggregate reduction of 90% of all particles with a specific gravity of 2.65 (glacial

sand) down to 150 microns, and to capture the floatables, and oil and grease. Laboratory tests of
two products support this claim. The stated performance expectation therefore implies that a
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Vortex Separator MP-51

lesser removal efficiency is obtained with particles less than 150 microns, and the lighter,
organic settleables. Laboratory tests of one of the 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 dry basins, and filters. Whether this matters depends on the particle size
distribution of the sediments in stormwater. If the distribution leans towards small material,
there should be a marked difference between vortex separators and, say, traditional wet vaults.
There are little data to support this conjecture

In comparison to other treatment technologies, such as wet ponds and grass swales, there are
few studies of vortex separators. Only two of manufactured products currently available have
been field tested. Two field studies have been conducted. Both achieved in excess of 80%
removal of TSS. However, the test was conducted in the Northeast (New York state and Maine)
where it is possible the stormwater contained significant quantities of deicing sand.
Consequently, the influent TSS concentrations and particle size are both likely considerably
higher than is found in California stormwater. These data suggest that if the stormwater
particles are for the most part fine (i.e., less than 50 microns), vortex separators will not be as
efficient as traditional treatment BMPs such as wet ponds and swales, if the latter are sized
according to the recommendations of this handbook.

There are no equations that provide a straightforward determination of efficiency as a function
of unit configuration and size. Design specifications of commercial separators are derived from
empirical equations that are unique and proprietary to each manufacturer. However, some
general relationships between performance and the geometry of a separator have been
developed. CSO studies have found that the primary determinants of performance of vortex
separators are the diameters of the inlet pipe and chamber with all other geometry proportional
to these two.

Sullivan et al. (1982) found that performance is related to the ratios of chamber to inlet
diameters, D2/D1, and height between the inlet and outlet and the inlet diameter, Hi/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
coneepts 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 Designh Guidelines

Vortex separators have two capacities if positioned as in-line facilities, a treatment capacity and
a hydraulic capacity. Failure to recognize the difference between the two may lead to significant
under sizing; i.e., too small a model is selected. This observation is relevant to three of the five
products. These three technologies all are designed to experience a unit flow rate of about 24
gallons/square foot of separator footprint at the peak of the design treatment event. This is the
horizontal area of the separator zone within the container, not the total footprint of the unit. At
this unit flow rate, laboratory tests by these manufacturers have established that the
performance will meet the general claims previously described. However, the units are sized to
handle 100 gallons/square foot at the peak of the hydraulic event. Hence, in selecting a
particular model the design engineer must be certain to match the peak flow of the design event
to the stated treatment capacity, not the hydraulic capacity. The former is one-fourth the latter.
If the unit is positioned as an off-line facility, the model selected is based on the capacity equal
to the peak of the design treatment event.

Maintenance

Maintenance consists of the removal of accumulated material with an eductor truck. It may be
necessary to remove and dispose the floatables separately due to the presence of petroleum
product.

Maintenance Requirements

Remove all accumulated sediment, and litter and other floatables, annually, unless experience
indicates the need for more or less frequent maintenance.

Cost

Manufacturers provide costs for the units including delivery. Installation costs are generally on
the order of 50 to 100 % of the manufacturer’s cost. For most sites the units are cleaned
annually.

Cost Considerations

The different geometry of the several manufactured separators suggests that when comparing
the costs of these systems to each other, that local conditions (e.g., groundwater levels) may
affect the relative cost-effectiveness.

References and Sources of Additional Information

Field, R., 1972, The swirl concentrator as a combined sewer overflow regulator facility, EPA/R2-
72-008, U.S. Environmental Protection Agency, Washington, D.C.

Field, R., D. Averill, T.P. O’Connor, and P. Steel, 1997, Vortex separation technology, Water
Qual. Res. J. Canada, 32, 1, 185

Manufacturers technical materials

Sullivan, R.H., et al,, 1982, Design manual — swirl and helical bend pollution control devices,
EPA-600/8-82/013, U.S. Environmental Protection Agency, Washington, D.C.

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, Relationship between
diameter and height for the design of a swirl concentrator as a combined sewer overflow
regulator, EPA 670/2-74-039, U.S. Environmental Protection Agency, Washington, D.C.
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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

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabrie, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media oceur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

®  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m  Easy access for inspection and maintenance.

®  As there is no standing water, there is little concern for
mosquito breeding,

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

Design Considerations

m Use with other BMPs
m Fit and Seal Capacily within Inlet

Targeted Constituents

NSNS S

v
v

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

CASQA

California

Stormwater

Quality
Assoclation
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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 flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the pervimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily oceur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
it is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
& 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.

e The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter steuctural life (and therefore
replacement).

References and Sources of Additional Information
Hrachovee, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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Outdoor Loading/Unloading SC-30

Objectives

m Cover

Contain

Educate

Reduce/Minimize
Product Substitution

e |

Description

The loading/unloading of materials usually takes place outside Targeted Constlt_uents

on docks or terminals; therefore, materials spilled, leaked, or lost ~ Sediment
during loading/unloading may collect in the soil or on other Nutrients
surfaces and have the potential to be carried away by stormwater  Trash
runoff or when the area is cleaned. Additionally, rainfall may Metals
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Bacteria
Oil and Grease

NN SN OKSNS

Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

m Limit exposure of material to rainfall whenever possible.

m  Prevent stormwater run-on.

California

Stormwater

Quality
Association

m  Check equipment regularly for leaks.
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SC-30 Outdoor Loading/Unloading

Suggested Protocols
Loading and Unloading — General Guidelines
 Develop an operations plan that describes procedures for loading and/or unloading.

w Conduct loading and unloading in dry weather if possible.
m Cover designated loading/unloading areas to reduce exposure of materials to rain.

s Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain.

s 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.

s Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

8 Load/unload only at designated loading areas.

®  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, vet 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.

m  Pave loading areas with concrete instead of asphalt.
®  Avoid placing storm drains in the area.
& Grade and/or berm the loading/unloading area o a drain that is connected to a deadend.

Inspection

s Checkloading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

B 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.

m  Make sure forklift operators are properly trained on loading and unloading procedures.
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Outdoor Loading/Unloading SC-30

Spill Response and Prevention
8 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Contain leaks during transfer.

w Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

e Have an emergency spill cleanup plan readily available.
e Use drip pans or comparable devices when transferring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)
B Space and time limitations may preclude all transfers from being performed indoors or
under cover.

e It may not be possible to conduct transfers only during dry weather.

Requirements

Cosis
Costs should be low except when covering a large loading/unloading area.

Maintenance
®  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 regularty for leaks.
g Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP

Special Circumstances for Indoor Loading/Unloading of Materials

Loading or unloading of liquids should occur in the manufacturing building so that any spills
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

& Forloading 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.

m For transfer from rail cars to storage tanks that must oceur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzies. Use drip pans when making and breaking
conmections.

- 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.swrcbh.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manuatl
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.him

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

Objectives

m Cover
m Contain

® Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Description Sediment

Stormwater runoff from building and grounds maintenance Nutrients
activities can be contaminated with toxic hydrocarbons in Trash
solvents, fertilizers and pesticides, suspended solids, heavy Metals
metals, abnormal pH, and oils and greases. Utilizing the Bacteria
protocols in this fact sheet will prevent or reduce the discharge of ) 214 Grease
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

NN KNS

Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
m  Switch to non-toxic chemicals for maintenance when
possible.

m Choose cleaning agents that can be recycled.

CASQA

Callfornia

Stormwater

Quality
Associatlon

® 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.
s Encourage proper onsite recycling of yard trimmings.
#  Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

#  Insituations where soaps or detergents arc used and the surrounding avea is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids, A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of
properly.

u Ifsoaps or detergents are not used, and the swrrounding 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 sereen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m If you are pressure washing on a grassed arca (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m  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,

s Use mulch or other erosion control measures on exposcd soils.

Building Repair, Remodeling, and Construction
& Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain,

w Use ground or drop cloths underncath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

e Usea ground cloth or oversized tub for activities such as paint mixing and tool cleaning,.

# Clean paintbrushes 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, ete.) for
recycling or proper disposal.

m  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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Bui’lding & 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 divect the water
through hay bales and filter fabric or use other sediment filters or traps,

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material,

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill, Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

B Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

s Do not use pesticides if rain is expected.

e Do not mix or prepare pesticides for application near storm drains,

g Use the minimum amount needed for the job.

& Calibrate fertilizer distributors to avoid excessive application.

& Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

e Apply pesticides only when wind speeds are low.

e Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

s Irrigate slowly to prevent runoff and then only as much as is needed.

& Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

®w  Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

w  Use up the pesticides. Rinse containers, and use rinse water as produet. Dispose of unused
pesticide as hazardous waste.

& Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

® Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
g Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

# Train employeces and contractors in proper techniques for spill containment and cleanup.

u  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.

#  Place a stoekpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

e Jlave employecs 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.
a  Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

#  Cost will vary depending on the type and size of facility.

u  Overall costs should be low in comparison to other BMPs,

Maintenance
Sweep paved areas regularly to collect loose particles, Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water, Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accurnulate iron, manganese, lead, copper,
nickel, and zine. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination, This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
tive sprinkler line water,

References and Resources
California’s Nonpoint Source Program Plan hitp://www.swreb.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 htip://dnr.metvoke.gov/wir/dss/spem htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwalter Management

Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Managenient Agencies
Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvinppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Landscape Maintenance SC-73

Objectives

m Conlain

w Educale

o Reduce/Mimimize
® Product Subslilulion

Targeted Constituents

Description Sediment
Landscape maintenance activities include vegetation removal; Nutrients &
herbicide and insecticide application; fertilizer application; Trash ©@
watering; and other gardening and lawn care practices. Melals

Vegetation control typically involves a combination of chemical Bacleria

(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute pollutants  organics

to the storm drain system. The major objectives of this BMP are (5,001 Demanding &

to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach
Pollution Prevention

m Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

s Choose low water using flowers, trees, shrubs, and
groundcover.

s Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

w Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

CATITIRNIASTORATY AITHR
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w Consider grass cycling {grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trinuning, and Weeding

= Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

u  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.

a Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

e Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

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

u Place temporarily stockpiled material away from watercourses, and berm ot cover stockpiles
to prevent material releases to storm drains.

Planting

s Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs,

® Retain and/or plant selected native vegetation whose features are determined to be
beueficial, where feasible. Native vegetation usually requires less maintenance (e.g,,
irrigation, fertilizer) than planting new vegetation.

w Consider using low water use groundcovers when planting or replanting.

Waste Management

u Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

w Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

» Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming,.
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Landscap

Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

Where practical, use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider tie use of mechanisms that reduce water flow to sprinkler heads if
broken.

Ensure that there is no runoff fromn the landscaped area(s) if re-claimed water is used for
irrigation.

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

Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

}aa T —_—————

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects ean be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used,

- Slugs can be trapped in small cups filled with beer that ave set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungj, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local aws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

Munlcipal
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s Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

e Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mphy).

& Do not mix or prepare pesticides for application near storm drains.

w Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

s Employ techiniques 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.
w Calibrate fertilizer and pesticide application equipment to avoid excessive application.
a Periodically test soils for determining proper fertilizer use.

w  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

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

e 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 that excessive runoff is not oceurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.,

e Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m 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.

@ Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

u  Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.

tunicipal
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Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

Use a training log or similar method to document training.

Spill Response and Prevention

Refer to SC-11, Spill Prevention, Control & Cleanup
Have spill cleanup materials readily available and in a know in location
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material,

Other Considerations

The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Comimission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs
Additional training of municipal employees will be required to address IPM techniques and

BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable

—————————
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Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
cither have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings fronmi municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency's IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when

feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
. ok wiv

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
; W \ i "

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, 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 Stormwater Program
: \ W

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan, September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good

Housekeeping for Municipal Operations Landscapmg and Lawn Care Office of Water Office of
Wastewater Management. On-line: | Vi nem DSLY
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

B B EE

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

—= —— ==
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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.

Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, loodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

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 portions of a site while leaving the remaining land in
a natural undisturbed condition.

Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

Promote natural vegetation by using parking lot islands and other landscaped areas.

Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration 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 converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design

Convey runoff safely from the tops of slopes.

Avoid disturbing steep or unstable slopes.

Avoid disturbing natural channels.

Stabilize disturbed 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 temporary and permanent channel crossings as gquickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area, The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives,

Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structurai 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 features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
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,

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001,

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,
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Roof Runoff Controls SD-11

Design Objectives

M Maximize Infiltration
4 Provide Retention
41 Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

41 Contain Pollutants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof 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 infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. 1f a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say 4 to
1/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids, To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff, These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment, If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Supplemental Information
Examples
m City of Ottawa’s Water Links Surface —Water Quality Protection Program

m City of Toronto Downspout Disconnection Program
m  City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormhz2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition

== = = == = —=_———
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Efficient Irrigation SD-12

Design Objectives

M Maximize Infiltration
¥ Provide Retention
1  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system,

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoft should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m  Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNIA STORMWATER
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sSD-12 Efficient Irrigation

& Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system,

« Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plani materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

e Employ other comparable, equally effective methods to reduce irrvigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

2of 2 California Stormwater BMP Handbook January 2003
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Storm Drain Signage SD-13

e . : O

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

ol Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

m Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1 of 2
New Development and Redevelopment
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SD-13 Storm Drain Sighage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specitic requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information

Maintenance Considerations

m 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
a Signage on top of curbs tends to weather and fade.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information

Examples

a  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002,

Mode! Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

20f2 California Stormwater BMP Handbook January 2003
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

&

&

Contain Pollutants

Collect and Convey

Description

Several measures can be taken to prevent operations at
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyance system.

Approach

In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

Suitable Applications

Appropriate applications include commercial and industrial areas planned for development or
redevelopment.

Design Considerations

Design requirements for vehicle maintenance and repair are governed by Building and Fire
Codes, and by current local agency ordinances, and zoning requirements. The design criteria
described in this fact sheet are meant to enhance and be consistent with these code
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious

surface).
CALIFORNIA STORMWATER
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SD-31 Maintenance Bays & Docks

B Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

& Loading dock areas should be covered, or drainage should be designed to preclude nrban
ran-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

& Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatiment may also be required.

m 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 direetly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Departinent of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,

2of 2 California Stormwater BMP Handbook January 2003
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Trash Storage Areas SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infilration
located for use as a repository for solid wastes. Stormwater Provide Retention

runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported 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, Prohibit Dumping of Improper
and waste piles, Materials

4 Contain Pollutants

Collect and Convey

Slow Runoff

Minimize Impervious Land
Coverage

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local
agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.

—— = ===
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SD-32 Trash S‘torage Areas

& Use lined bins or dumpsters to reduce leaking of liquid waste.

®  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

u Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

®  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002,

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002,
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Street Sweeping and Vacuuming

SE-7

Description and Purpose

Street sweeping and vacuuming includes 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 ave 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

s Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

& Inspect potential sediment tracking locations daily.

® Visible sediment tracking should be swept or vacuumed on
a daily basis.

= Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it,

Categories

EC  Erosion Control
SE  Sediment Control
YC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution. Control

eS|

Legend:
(%] Primary Objective
¥l secondary Objective

Targeted Constituents

Sediment 1
Nutrients

Trash

Metals

Bacteria

Oil and Grease %]
Organics

Potential Alternatives

Nonse

CALIFORNTA STORMWATER
GUATITY ASSOCTATHING

January 2011

Construction
www.casqa.org
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Street Sweeping and Vacuuming SE-7

e 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 yd3 hopper) to $88/hour (9 yds hopper), plus operator
costs, Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

& Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

#  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.

B 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.
B After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbaooks - 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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Gootechnical Enginaaring lnvesilgation

Proposed Industrial Warehouse Development
“ast bnd Avenue
Chino, Callfornda

FAMA Managarmernt
A000 Santa Anita Avenue, Suite 20
F1 Monte, California 82731

Altry My, Ryan Liu

Project Mumber 2143214
Oiotoner 14, 2018

ineeri




Mor{a ering
soils and Geole chiical Consultants
10041 Humbolt Street Los Alamitos, CA 90720
(5623 7999469 Fax (562) 7999454

Oclober 14, 2019 Project Number 2143219

PAMA Managemant
AG00 Santa Anita Avenue, Suite 20
) Maonte . California 92731

Artne M Ryan Liu

RE Geotechniocal Fnginesring lovestigation - Proposed Industrial Warshouse
i

Development - Located at the Northwest Corner of Phitadelphia Street and East

Fnd Avenue, in the City of Chino, California

Dear Mr. Ltk
Pursuant to your requast, this firm has performad a Geotechaical Lingineering i Invastigation for
the above referanced project in accordance with your approval of our proposal dated

1

September 7, 20108, The purpose of thig investigation 5 1o evaluate tha geotschinical conditions

of the subject site and to provide recommendations for the proposed industrial warahouse

devalopmaent,

The scope of work includad the following: 1) site reconnaissance; 2) subsurface agooiechnical
exploration and sampling; 3) laboratory testing; 4) soil infiltration testing, 5) enginesring analysis
of field and Iaboratory data; 8) preparation of a geotechnical engineering report. 1L is the
apinion of this firm that the proposed davelopment is feasible from a g.;c&a(.)‘u’zc:'r'!5‘1i{:zs%l standpolnt
provided that the recommendations presentad in this report are followed in the design and

construction of the project.
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intion

1t is proposed to construct an industrial warehouse development consisting of thrae (3)
huildings totaling 60,000 square fast building as shown on the attached Site Plan by Architects
Orange.  The proposad concrete filt-up buildings will be supporied by a conventional slab-on-
grade foundation system with parimeter-spread foolings and 1solated interior footings.  Other
improvements wall inclide asphalt and concrete pavement areas, he ardscape and landscaping.
s assumed that the proposed grading for the development will include cut and §ll procadures
o the order of a few feat to achiove finished grade elevations.  Final building plans shall be
reviswed by this firm prior to submittal for city approval to determine the nsed for an additional

stucy and revised recommendations pettinant (o the proposed developmant, if necassary.

2.0 Bite

siption

A

The 350acre subject properly is located at the northwest corner of East bnd Avenue and

Philadeiphia Street, in the Gity of Chino, The m;nw‘ziiy rectanaular-shaped parcel i3 (.‘z-%t)ngzzst{zc'i

frora a nofth to south direction. The site is undevelopaed parcel coverad with sparse \.f(;agc‘:’{;-"m<'n'w

growth of natural grasses and weads.

sloratiog

The investigation conaisted of the placement of eight (8) subsurface exploratory tren shes by a
backhoe to depths ranging between 5 and 15 feet below current around elevations. The
snches were pluced at accessible locations throughout the properly. The axplorations woers
visually classified and logged by a field engineer with locations of the subsurifacs a><g.‘)ic'>ra-{‘gic>r'ass
shown on the attached olan. The exploratory trenches revealad the existing earth materials 1o
sonsist of §ill and natural soit. Detalled descriptions of the subsurface conditions are listad on
the trench logs in Appendix A 1t should be noted that the transition from one 501 fype o
another as shown on the trench logs 1s approximate and may in fact be a gradual transition

The soiis encountered are described as follows:

NorCal Enginceriy
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Page 3

Fil AT solt classiyving as a brown, fine to medium arained, silty SAND was encouniered
acrous the site to depths of one fool below ground surface. These soils weare noted (o be

Isoas and meoist,

Matural A natural undisturbed solf classitying as a brown, fine to medium g;i"z;}intf;‘('L silty

SAND Lo sandy SILT was encounterad bonaeath the upper fill soils.

encounitered were observed to be medium dense to firm and damp to moist.

fhe overall engineering characteristics of the earth material were relatively uniform with each

excavation.  Groundwater was nol encountered to the depth of our trenchas and 1o caving

OGoUTed.

Relatively undisturbed sampias of the subsurface solls wore obtained (o perform laboratory
tosting  and  analysis for direct shear, consolidation tests, and to delermine in-place
moistura/densites.  These relatively undisturbed ring samples were obtainad by driving a thirn-
wallad steal sampler lined with one-inch long brass rings with an inside diameter of 7 42 inches
e the undishirbad solls. Bullk bag samplas were obtamad in the uppar solls for expansion
index tests and medmum density lesta. Al test rasults are included i Appendix 3, unless

otherwisa noted

4.1 Fleld Maolsture Content (ASTMV D 2218) and the dry density of the ring samples ware

determined in the labaratory. This data is sted on the logs of explorations.

4.2 Miawinuan Uensity tests (ASTM 3 1657) were performed on typical samples of the

uppar soils, Results of these tasts are showr on Table |

4.3 cxpansion ndex tests (ASTM D 4829) were porformad on remolded samples of the

upper soils to detarming expansive characloristics, Resulls of these tasts are provided

on Table |1

MorCal
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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 Ibs./sq.ft., 2,000 Ibs./sq.ft., and 3,000 Ibs./sq.ft. with results shown on
Plate A.

4.7 Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to
determine the differential and total 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.

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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Mapbed Spactral Response Acceleration

Adiusted Maxdmum Acceleration

{)mis;n mmt ral Response Acceleration Parameters

N

he site is expected to experlence ground shaking and earthguake activity that is typical of the
Southarn California area. [ is during severe shaking that loose, granular solis below the
groundwater table can liquefy. Based on reviaw of the Counly of San Bernardino County Land
Use Plan - General Plan - Geologic Hazard Qverays (2009), the site fies outside a zone of
“Suspected Liguefaction Susceptibility” Based on review of local groundwater maps, the depth
of groundwater is in excess of 300 feet (Carson & Mathi 1882). Thus, the design of the
proposed construction in conformance with the latest Building Code provisions for earthquake
design s expected to provide mitigation of ground shaking hazards that are typical to Soul thern

Califormia,

Infilivation Characteristicg

Infiltration tasts within the site were peiformead to provide preliminary infiltration rates for the
purpose of planning and design of an on-site water disposal system. The infilication tests
consisted of the double ring infiltration fest per ASTM Method 0 3385, The field infiltration rate
was computed using a reduction factor -~ R based on the field measurements with our
calculations given in Appendix D, Based upon the results of our testing, the soils encountered

in the planned on-site drainage disposal system area exhibit the following infiltration rates.
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infiltration Rate
e i
e e ot
___________________________ e e = e

The correction factors CFs, CFv and CFs are given below based on soils botween 5 and 11 ferat

from our feld ests,

a) CFr = 13 1.0 for our double ring infiliration test holes,

-

MY CFy = 1.0 based on uniform soils encountered in three trenches for miliration

¢y CFs = 2.0 for long-term siltation, plugging and maintenance. The subsurface soils
are likely to have some plugging and reqular maintenance of stonm water

discharge devices is requirad.

Based on the results of our feld testing, the subsurface soils encountered in the proposad on-
site drainage disposal system from 5 and 11 feet below ground surface shall utitize a dasign
infileation rate of 2.5 indhr. for the silty soils. All systems must meet the latest city and/or county
specifications  and  the  California Regional Water  Quality Control Board {CRWOQGE)
reguirermnents A review of the groundwater maps of the Upper Santa Ana Rivar Basin (Carson

s

arcd Matti, 1982 reveals a groundwater depth i axcess of 350 feet

s recommended that foundalions shall be setback a minimurn distance of 10 faet from the
drainage disposal systern and the botiom of footing shall be a minimurn of 10 feet from the
expected zone of saturation. The boundary of the zone of saturation may be assumed fo
project downward from the top of the permeable portion of the disposal system at an inciination

of 1to 1 or flatter, as determinad by ihe geotechnical engincer,
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Conclusions and Recommendations

Based upon our evaluations, the proposed development is acceptable from a geotechnical
engineering standpoint. [ty foliowing the recomimendations and guidelines set forth i our
report, the structures will be safe from excessive setflaments under the anticipated dasign
loadings and conditions,  The proposed development shall meet all requiremnents of the City

Building Ordinance and will not impose any adverse effect on existing adjacent strictures.

ihe foliowing recommendations are hasod upon soit conditions encountered in oy field
fnvestigation; these near-surface soit conditions could vary across the sie. Varations in the soll
conditions may not become evident untll the commencement of grading operations for the
oroposed development and revised recomimendations from the soils engineer may hiex

necassary based upon the conditions encounterad.

i1 is recommended that site inspections be performed by & representative of this firm during all
grading and construction of the development to verify the findings and recomimendations
documentad in this report. Any unusual conditians which may be oncountered in the course of

”

the project  development may  require  the need for  additionzal  study  and revisad

recommendcations

Bite Opading | wnendationg

Any vegetation and/or demolition debris shall be removed and hauled from oroposaed grading
areas prior to the siart of grading operations. Puisting vegetation shall not he mixed or disced
into the soils.  Any removed solls may he reutilized as compacted fill once any detetarous
material or oversized materials (in excess of eight inchas) is removad. Grading operations shall

pe performed in accordance with the attached Specifications for Placement of Compactod il
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811 Bemeval srd Becomnpeetion FBeoommondstions

Al disturbed soils andfor Bl {about one foot below ground swrface) shall be removed to
competent native material, the exposed surface scaritied o a dapth of 12 inches, prougnt o
within 29% of optirmum moisture content and compacted o a minimum of 90% of the laboratory
standard (ASTIE D 1857) prior to placement of any addiional compacted 8ll soils, foundations,
stabs-on-grade and pavement. Grading shall extend a minimum of five horizontal feet outside

the adges of foundations or sauidistant to the depth of fill placed, whichever is greater.

It is possibla that isolated areas of undiscovered fill not described in this report are present on
site: I found, these arsas should be teated as discussed earlier. A diligent search shall also
be conductad during grading operations in an effort to uncover any underground structures,
irrigation or utility lines.  IF encountered, these structures and lines shall be aither removed of

properly abandoned prior to the proposed construction.

Any imported Tl material should be preferably solf similar to the upper solls aencounterad at tha
subjact aite. All soils shall be approved by this firm prior to importing at the site and will b
subjected to additional laboratory testing to assure concurrence with the recommendations

statad in this report.

If placement of slabs-on-grade and pavement s not completed immadiately upon complation of
grading aparations, additienal testing and grading of the areas may be nocessary pricy o
continuation of construction operations.  Likewise, If adverse waather conditions occuy wiich
may damage the subgrade soils, addiional assessmaent by the solls ¢ mginear as o fhe

suitability of the supporting soils may be needed

Care should be taken to provide or maintain adeguate lateral support for all adjacent
improvements and structures at all imes during the grading operations and construction phass,
Adeguate drainage away from the structures, pavement and slopes should be provided at ail

Hmes,




Gcotoher 14, 2019 Froject Numbar 2143219
Fage 9

'

Due to the potontial for differential setilement of foundattons placed on compactad fill and
native materals, it is recommendad that all foundations including floor slaby areas be undarlain
by @ uniform compacted fith blanket at least two feol in thicknaess. This fill blankat shall axtend a
minimum of five horizontal feet outside the edges of foundations or squidistant 1o the depth of

fill placed, whichever 1 groater,

B2

Fesuits of our in-place density tosts reveal that the soll shrinkage will be on the order of 10 {0
0% due to excavation and recompaction, based upon the assumption that the fill is compacted

o G2% of the maximum dry density per ASTM standards. Subsidence should be 0.2 feet die Lo
earthwork oparations.  The volume change does not include any allowance for vegetation or
organic  stripping, romoval of subsurface mprovements, or topographic approximations
Although these values are only approximate, they represent our best estimate of lost yardage.
which will likely ocour during grading. If more accurate shrinkage and subsidence factors are
neaded, it s rocommended that fiald tasting the actual equipment and grading technigues
should be conduacted.

83 {wemporary

Temporary unsurchargad excavations in the existing site materials may be made al verticsl
inclinations up to 4 feet in height aniess cohesionless soils are encountered. In areas whare
soils with little or ne binder are encounterad, where adverse goeological conditions are exposed,
or whare excavations are adjacent to existing structures, shoring or flatier excavations may be
requirad. The temporary cut sfope gradiants given above do not praciude local raveling and
sloughireg. Al excavations shall be made in accordance with the requirements of the soils
angineer, CAL-OSHA and other public agencies having jurisdiction. Care should be taken to
orovide or maintain adequate lateral suppaort for all adiacent improvements and stiuctures at all

times during the grading oparations and construction phase.
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84 Foundation Desian

All foundations may be designad wtilizing the following alowable bearing capacitios for an

amhaddad depth of 18 inches into approved engineerad Gl with the corresponding widths.

wwmm [ ous Foundation | lsolated Foundation
60 o 500 R 3000

The bearing value may be noreased by 500 pst for each additional toot of depth i excess of
the 1B-inch minimum depth, up to a maximum of 4,000 psf A ona-third increase may be used
when considering shortlerm loading and sesmic forces.  Any foundations located along
property line may vlilize an allowable beating capacity of 1,500 psf. A representative of  this

firm shall inspect all foundation excavations prior o pouring concrete,

1A Setlament Analvsis

~

Resultant pressure curves for the consolidation tests are shown on Plates 13 and G
Computations ulifizing these curves and the recommended alfowable soll bearing capacities
reveal that the foundations will exparience setilerments on the order of % inch and differentia

sotemeants of less than ¥ inoh

86 Lateral Resistance

The following values may be utilized in resisting lateral loads imposed on the stiucture.
Reguirements of the California Bullding Code should be adhaered to when the coefficient of
friction and passive pressures are combined.

Coaflicient of Friction -~ 0.40

Eaulvalent Passive Fluid Pressure = 250 s /ot

Maximum Passive Prassure = 2 500 ths/eu fh
The passive pressure recommendations are valid only for approved compacted fill soils of

competent native materials,
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Active eaith pressures against retaining walls will be equal to the pressures developed by the
following fluid densities  Thesa values are for approved granular backiill raterial placed

hehind the walls at various ground slopes above the walls

Surface Slope of Retained Matanals Fauivalent Hluid
(Horizontal to Yeriical) Density (bJou i)

[

Lovel 30
5101 35
dio 1 38
ELU 1 4
PRGE AR

Any applicable shor-tarm construction surcharges and saismic forces should ba added to the
above latoral pressure values. An eqguivalent fluid pressure of 45 pef may be utiizad for tha

rastrained wall condition with 2 level grade behind the wall,

The seismic-induced lateral soil pressure for walls greater than 6 feet imay be cormputad using

oy 1

tlianguiar oressure distibution with the maximun value at the top of the wall, The maxinmum

lateral pressure of (20 pef) H where H is the helght of the retained soils above the wall foating
should be used in final design of retaining walls.  Sliding resistance vadues and passive fluid
pressure values may be hcreasad by 13 durng snort-denn wind and  seismic loading

conditions

Al walls shall be waterproofed as naeded and protected from hydrostatic pressure by a reliable

permanant subdrain system,  The granutar backiil to be utiived imimediately adjacont o

retaining walls shall consist of an approved select granular soil with a sand equivalency greaiar

than 30, This hackdill zone of fres draining matevial shall consist of a wedge beginning

minitnum of one horizontal foot from the base of the wall extending upward al an inclination of

no less than ¥ 1o 1 (horizontal to vertical),
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Al concrete slabs shall be a minimum of six inches in thickness in the proposad warehouse
argas and four inches i office and hardscape and placed on apbroved subgrade soils,
Additional reinforcement requiraments and an increasa in thickness of the slabs-on-grade may
be necessary based upon solls expansion poterdial and proposed loading conditions in the

structuras and should be evaluated further by the project enginesrs andfor architect

A vapor retarders (10-mil rainimum thickness) shaould be ulifized in areas which would ba
asensitive 1o the mfilration of moisture, This retacder shall meat roquirements of ASTM B 86,
Wealer Vapor Transmission of Materials ang ABTM & 1745, Standard Specification for Waler
Vapor Retardors used i Corfact with Soil or Granufar Fill Under Conerete Slabs. The vapor
ratardar shall be installad o accordance with proceduras siated in ASTM B 1643, Siandard
practics for Installation of Water Vapor Relarders nsed in Condact with Farite or Granidar il

Under Conorefe Slabs,

The moisture retarder may be placad directly upon compacied subgrade sols conditionad to
near optimum moisture levels, although one (o two inches of sandd beneath the membrans 4
desirable.  The subgrade upon which the retarder s placad shall be smooth and free of rocks,
gravel or ether protrusions which may damage the retarder. Use of sand above the retirder s

under the purview of the structural enginesr: if sand is used over the relarder, it should be

placad in a diy condition.

Favoment

Mhe table below provides a preliminacy pavement design based upon an R-Value of 44 for the
supagrade soils for the proposed pavemaent areas,  Final pavement design may nead to be
bhased on R-Value tosting of the subgrade soils near the conclugion of site grading to assure

that these soils are congistent with those assumed in this preliminary  desian, Thea
recorimendations are based upon estimated traffic londs.  Clent should submit any ofher
apticipated  rafiic loadings to the geotechnical enginesr, i necessary, 5o thal pavernent

seclions may be reviewad Lo determing adequacy (o support the proposed loadings,

I ngineering
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1(; hi Vehicle Circulation Areas

; %e--,.:ivy Truck Accass Araas

Any concrete slab-on-grade in paverent areas including truck aprons shalt be a minimum of 8ix
inches in thickness and may be placed on approved subgrade soils. Al pavement areas shall
have positive drainage toward an approved outlet from the site. Drain lines behiy wl curbs and/or
adjacent to landscape areas should be considered by client and the appropriate design
enginears to prevent water from infiltrating beneath pavement. It such infiitration coours,

damage o pavernent, curbs and flow lines, especially on sites with expansive sol e may ocour

during the lite of the project.

Any approved base material shall consist of a Class I agyregate o sguivalent and should be
compacted 1o a minimurm of 95% refative compaction. All pavernent matarials shall conform o
the requiremoents set forth by the Ciy of Chine. The base matartal; and asphallic concrete
should he tested prior to delivery to the site and during placement fo determine conformanae
with the project speciications, /A pavement enginear shall designate the spacific asphalt mix

design to maet the required project spacifications,

Cenreh and Broavation Backfiil

Frenches from installation of utility fines and other excavations may be backdilled with on-site
soils or approved imported soils compacted to a minimuim of 90% relative compaction. Al utitity
lines shall be properly bedded with clean sand having a sand equivalency rating of 30 or more
This bedding material shall be thoroughly water jetted around the pipe stiucture prior o

nlacemant of compacied backiill soils.

anin,
;
g
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8.11 Corroslon &

Rapresentative samplas of the surficial soils, typical of the subgrade soils expected to be

ancounterad within foundation excavations and underground utilities ware tested for corrosion
potential. The minimur resistivity value obtained for the samples tested is representative of an
anvironment that may be sevarely corrosive o matals, The soil pH value was considered mildly
alkaline and may not have a significant effect on soil corrosivity. Consideration should be given
o corrosion orotaction systems for burled imetal such as protective coatings, wrappings or the

use of PVC where permitted by local buitding codes,

According to Table 4.3.1 of ACH318 Building Code and Commentary, thase contents revealed
nediiginle sulfate concentrations.  Therefore, a Type il cement according o latest L1
spacifications may be utilized for building foundations at this time 1t s recommended that
addiional sulfate tests be performed at the completion of site grading to assure that the as
graded conditions are consistent with the recommendations stated in this design. Corrosion

test results may be found on the attached Table IV,

If expansive soils are epcountered, special aitention should be given 1o the project design and
maintenance,  The aliached Fxpansive Soil Guidelines should be reviewed by the enginears,
architects. owner, maintenance personnel and other intarested parties and considerad during

the design of the project and fulure property maintenance.

5.0

The recommendations and conclusions conlained i this report are based upon the sofl
conditions uncoverad in our test excavations.  No warranty of the soll condition between our
excavations g imblied. NorCal  Engineearing  should  be  notified  for possible  fuither
recommendations if unexpected to unfavorable conditions are encountered during construction
phase. it is the responsibility of the owner to ensure that all information within this report s

submittad fo the Architect and appropriate Engineers for the project,
f _ prog
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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.

Scott D. Spensiero
Project Manager

NorCal Engineering
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Fuoavation

Any existing low-density soils and/or saturated soils shall be removed to competent sl soll
under the inspection of the Geotechrical Engineering Firm. Alter the exposed surface has
heen cleansed of debrie and/or vegotation, it shall be scarffied untit it is uniform in consistency,

brought to the proper moisture content and compacted to a minknum of 90% redative

compaction (in accordance with ASTM: 1) 1657).

in any area where a transition betwaen fill and native soil or beiween badrock s soll are
encountered, additional excavation beneath foundations and slabs will be ned assary in order (o

arovide uniform support and avoid differential settlermant of the structure

fiaterial for Fill

fhe on-site soils or approved import soils may be utilized for the compacted filf provided they
are froe of any deleterious matarials and shall not contain any rocks, brick, asphaitic concrete,
concrete or other hard materials greater than eight inches in maximum dimensions, Any inport
soil must be approved by the Geotechnical Engineering finm a minimun of 72 hours prior (o

irnportation of site.

Placamant of Compacted Fill Soi
ihe s}zg‘)pf‘(‘)\ﬁ.ﬂ;ﬁ fill soils shall be placed in fayers not excess of six inches in thickness. Each ift
shall be uniform i thickness and theroughly blended. The fill soils shall be brought to within
2% of the optimum moisture content, unless otherwise spacified by the Soils Engin eering i
Each lift shall he compacied to a minimum of 90% relative compaction (in accordance with
ASTM: D 1557) and approved prior (o the placement of the next fayer of soll Cormpaction {ests
shall be obtained at the discretion of the Geotechnical Engineering firm but to a minimoum of

one teat for avery 500 cubic yards placed and/or for every 2 fest of compacied fll placed.
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the construction industry.  The final grade of the structural areas shall be In a dense and
smooth condition prior to placement of siahs-on-grade or pavement ayaas. No Gl sods shall be
placed, spread or compacted during unfavorable weather conditions,  When ine grading s
interruptad by heavy rains, compaction operations shall not be resumed until approved by the

Geotechnical Enginaaring firm,

Grading Ohservations

The controlling governmental agencies should be notified prior to cormmeancermaent of any
grading operations. This firre recommaends that the grading operations be conducted under tne
chaervation of a Soils Fngineering frm as deemed necessary,. A 24-hour notice must be

orovided to this firm orior to the time of our initial inspection,

Observaion shall include the clearing and grubbing operations to assure that all unsuitable
materials have heen properly removed, approve the exposad subgrade in areas to receive fll
and i areas where excavation has resulied in the desired finished grade and designate areas
of overexcavation: and perform feld compaction fests to detenmine relative compaction
achiaved during 8l placemant. I addition, all foundation excavations shall be obsarved by the
Gaotechnical Enginearing firm to confirm that appropriste bearing materials are present at the

desion grades and recamimand any modifications to construct foolings

o
i —
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EAPANSIVE

The following expansive soll guldelines are provided for your project. The intent of these
guidelines is to inform you, the client, of the importance of proper design and maintenance of
projects supported on expansive solls. You, as the awner or ofhier infera: siad party, should
be warned thet you have a dity o provide the information coniained in the soil report
inciuding these guidslines to your design engineers, archifects, lsndscapars and other
design paities in ordar fo spable thom fo provide a design that takes Indo considaration

axpansive solfs.

I addition, vou should provide the soil report with these guidelines (o any properly manager,
lesses, property purchaser or other interested party thal will have or assurme the rasponsibility

of maintaining the developroent in the Tuture.

Expansive soils are fine-grained silts and clays which are subject to swelling and confracting.
e amount of this swelling and contracting s subject to the amount of fine-grained clay
aterials prasent in the soils and the amount of moisture either introduced or axiracted from
tha soils. BExpansive soils are divided into five categories ranging from "very fow” 10 “vary high'
Expansion indices are assigned to each classification and are jncluded in the faboratory testing
section of this repatt. If the expansion index of the soifs on your site, as stated in this report, f5

24 or higher, vou have expansive soits. The classifications of expansive solls are as follows:

Classification of Expansive Goll”
Expansion Index 1 Potential Expansion
(-20 Very Low
21-58) Low
51-90 Medium
91130 High
Above 130 o MeryMhgh

From Table 18A LR of California Building Code (1988}

P W 7 B s "a{-’-,...g o »_;L--'.f, 9
MorCal Engineering
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When expansive soils are compacted during site grading operations, care is taken o place the
materials st or slightly above opimum moisture levels and perform propar compaction
opaerations. Any subsequent excessive welting and/or diying of expansive soils will cause the
soil materials o expand andior contract.  These actions are likely to cause distress of
foundations, structures, slabs-on-grade, sidewalks and pavement over the lite of the struciure
It is tharefore fimperative that aven after construction of linprovemenis, the moisture
contents are maintained at relatively constant fovels, allowing neither excessive welling

oF crvivig of solis,

vidence of excessive weiling of expansive soils may ba seen in concrete slabs, both interior
and extarior. Slabs may lift at construction joints producing a trip hazard or may crack from the
pressure of soil expansion. Wet clays in foundation areas may result in Hifting of the structine
causing difficalty in the « ing and closing of doors and windows, as well as cracking i
svterior and interior wall surfaces.  In extreme welting of soils to depth, settfement of the
structure may eventually resull. Excaessive walling of soifs in landscape areas adjacent o

CORCraio of pimltu, savermant areas may also resull n expansion of soils benaath paverment

Fxcessive drying of expansive soils is initially evidenced by cracking in the stirface of tha soils
due to contraction.  Settlement of structures and on-grada slabs may also eventually result

along with problems i the operation of doors and windows,

Projects located in arsas of expansive clay soils will he subject to more movement and “hairline”
cracking of walls and slabs than similar projects situated oy non axpansive sandy soils. There
are however, measures that developers and property owners may take o reduce the armount
of movarmnent over the life the development. The following quidelines are provided to assist you

in both design and maintenance of projects on expansive soits:
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Orainage away from structures and pavement s assential to prevent excessive
wetting of expansive soits.  Grades should be designed to the latest building code
and maintained o allow flow ol irmgation and rain water o approved drainage
devicas or o the street. Any "ponding” of water adjzcent to buildings, slabs and
pavament after rains is ovidence of poor drainage; the installation of drainage
davices or regrading of the area may be required to assure propar drainage.

£ .,

installation of rain guiters is also recommended to contrel the introduction of

;

moisture next (o bulldings. Gutiers should discharge into a drainage device or onto

pavament which draing o rondways.

frrigation should be strictly controlled  around  building  foundations, atabs  and
pavement and may nead o bo adjusted depending upon season. T

ansantial to maintain a relatively uniform moisture content in the expansive solls and
to prevent sweling and contracting.  Over-walering adjacent to Fnprovemants may

rasult in damage to those wmprovements.  NorCal Engineering makes no specific

recommendations regarding landscape limgation schadules
Planting schemes for landscaping around structures and pavemont should be

analyzed carefully.  Plants (including sod) requiring high amounts of water may
rosull in excessive wetling of soils.  Trees and large ahrubs may actually exiract

st

raoisture from the expansive soils, thus causing contraction of the fine-grained sails.

Thickened edges on exterior slabs will assist in keeping excessive moisture from
antering directly beneath the concrete. A six-inch thick or greater deopened edge

i osiabs may be considersd. Undertying interior and exterior slabs with 6 to 12
inches of more of non-expansive soils and providing presaturation of the underiying
clayey soils as recommendad it the soll report will improve the overall performance

of on-grade slabs.
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o3

Increase the amount of stecl reinforcing in conerete slabs, foundations and other

structures to resist the forces of expansive soils. The pracise amount of reinforcing

should be determined by the appropriate design engineers and/or architects.

s Recormmaendations of the soll report should always be followed in the development of

the project.  Any recoramendations regarding presaturation of the upper subgrade

s0ils in slab areas should be performed in the field and verified by the Soll Engineer.
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ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:

No Address at This
Location

Standard:
Risk Category: i
Soil Class: D

ASCE/SEI 7-10

- Stiff Soil

ASCE 7 Hazards Report

Latitude:

Elevation: 801.51 ft (NAVD 88)

34.033577
Longitude: -117.724587
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ASCE

AMERCAN SOCIETY OF CIVIL ENGINEERS
Seismic
Site Soil Class: D - Stiff Sail
Results:
Ss i 2.181 SDS 1.454
Sy 0.799 Sm 0.799
S 1 T, & 8
Fs & 1:5 PGA 0.774
Sus 2.181 PGA v : 0.774
Swmi 1.198 Fpca 1
le 1.25
Seismic Design Category E
25 MCERr Response Spectrum 15 Design Response Spectrum
= 14
20 ¥ &
[l & 12
| .‘ ()
1.6 * -
r \ o8
1.0 J 06
. \ \\ 04
e 0z
M
] 0
0 1 a 7 ] q ] 3 6 7 8 g

Data Accessed:
Date Source:

hilps:/iwww.asce7hazardtool.online/

Mon Oct 07 2019

* Salg) vs T(5)

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/SE| 7-10 Ch. 21 are available from USGS.

Page 2 of 3

Mon Oct 07 2019



ASCE

AMERICAN SOCIETY OF CVIL ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is" and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks assaciated 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.

hiips://www.asce?hazardlool.online/ Page 3 of 3 Mon Qct 07 2019
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S5011.5 AND GEOTECIHNICAL CONSULCANTS

Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 1

Depth: 5’

Tested By: J.SJr.

TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER | OUTER | OUTER | INNER | OUTER | INNER
(he/min) | TIME TIME RING RING RING RING RING RING RING RING | RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) {cm) (cc) RATE RATE | RATE
(em/hr) | (em/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
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SOILS AND GEOTECIHNICAL CONSULCANTS
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Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 2
Depth: 9.5’
Tested By: J.SJr.
TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER | OUTER | OUTER | INNER | OUTER | INNER
{(hr/min) | TIME TIME RING RING RING RING RING RING RING RING | RING
{min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF | INF
(cm) (cc) (cm) (cc) RATE RATE | RATE
{em/hr) | (cm/hr) | (ft/hr)
8:17 68.3 36.1
8:32 15 15 73.1 4.8 40.3 4.2
8:32 73.1 40.3
8:47 15 30 75.8 2.4 43.2 2.9
8:47 75.8 43.2
9:02 15 45 FiAL) 2.1 45.5 2.3
9:02 71.4 38.6
9:17 15 60 73.6 2.2 41.9 33
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 11.1
10:02 15 105 73.3 2.3 43,7 2.6 9.2 10.4
10:02 73.3 437
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 23 40.2 2.2 9.2 8.8
10:47 71.1 40.2
11:02 15 165 73.5 2.4 42.6 2.4 9.6 9.6
11:.02 73.5 42.6
11:17 15 180 75.7 2.2 45.0 2.4 3.8 9.6
Average= 9.1 / 9.7
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SOILS AND GEOTECHNICAL CONSULCANTS

Project: PAMA Management

Project No.: 21432-19

Date: 10/2/19

Test No. 3

Depth: 11’

Tested By: J.SJr.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER QUTER 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 J:A 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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Attachment E

Rainfall Data (NOAA Atlas14) & Factor of Safety
Worksheets



8/13/2018 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 6, Version 2

Location name: Chino, California, USA* 4 g %’
Latitude: 34.0345° Longitude: -117.7252° i :
Elevation: 803.9 ft** B o
* source: ESRI Maps B A

** source: USGS i

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dielz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_& aerials

PF tabular
l PDS-based point precipitation frequency estimates with 90% confidence i,[‘,t,e["al,s,gn,if‘,‘i‘les)i,, |
. Average recurrence interval (years) }
Duration|——— = = = —_— —
[+ [ 2 [ 5 [ 10 J[ 2 | s | 00 | 200 || 50 | 1000
5.mi 0.121 || 0.159 0.209 0.252 0.311 0.358 ‘ 0.407 0.459 || 0.532 0.580 |
=L (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)
10-mi 0.174 0.228 0.300 —| 0.361 0.446 0.513 0.583 0.658 || 0.762 0.846 |
"M 1o 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) |
15-mi [ 0.211 0.275 0.363 0.436 0.539 0.620 0.705 0.796 0.922 1.02 i
-min |(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) | (0.661-1.32) || (0.697-1.52) |
30-mi 0.308 0.403 0.531 0.638 0.789 0.908 1.03 1.17 1.35 1.50
“MiN 16 257-0.373)||(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)
60-mi 0457 || 0.598 0.788 \ 0.947 147 1.35 1.53 1.73 2.00 222 |
smin (0.382-0.563) (0.499-0.726)||(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) |
2-h 0.687 0.895 117 | 1.40 1.7 1.95 2.20 2.46 } 2.81 310 |
-nr (0.574-0.831)|| (0.746-1.08) (0.973-1.42” (1.15-1.71) || (1.36-2.17) || (1.52-2.563) || (1.67-2.92) || (1.81-3.37) | (1.99-4.03) || (2.11-4.59)
3.h 0.871 1.13 1.47 1.75 2143 | 2.43 2.73 3.05 | 3.48 3.82 \
N 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) l
6-h 1.23 1.59 2.06 2.44 2,97 3.37 3.79 4.21 | 4.80 5.26
“0r (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) (3.11-5.7?)] (3.39-6.87) || (3.58-7.80)
12-h 1.62 j 210 2,74 3.26 3.98 4.53 5.10 5.69 6.51 7145 |
- (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) \
24-h 214 2.80 3.69 4.42 5.44 6.24 7.07 7.94 ! 9.15 10.1
N (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) |
2-d 2.63 3.50 4.68 5.68 7.08 l 8.20 9.38 10.6 ‘ 12.4 13.8 |
0¥ || (2.32-3.03) || (3.09-4.04) || (4.13-5.42) || (4.97-6.63) || (6.00-8.54) | (6.80-10.1) || (7.59-11.8) || (8.37-13.8) J (9.36-16.7) || (10.1-19.2) |
2. 2.86 ‘ 3.86 | 5.22 6.37 8.01 |[ 932 10.7 122 | 143 16.0
03y || (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)
4-d 3.10 | 4.21 5.72 7.00 8.82 10.3 11.8 13.5 15.8 17.7
03y || (2.74-357) ‘ (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)
7 3.53 4.83 6.58 8.06 10.1 11.8 l 13.5 15.3 ‘ 17.9 200 |
iiay (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) |
10-d 3.84 5.27 7.21 8.82 1.1 \ 12.9 14.8 16.7 | 19.5 21.7 |
-aay (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) |
d 4.61 ‘ 6.39 8.80 10.8 13.7 15.9 18.3 20.8 243 2741
20-day (4.085.31) | (5:65:7.37) || (7.76-10.2) || (9.47-12.6) || (11.6-16.5) || (13.2:19.6) || (14.8-23.0) || (16.4-26.9) | (18.4-32.7) || (19.8-37.8)
5.47 7.60 10.5 13.0 16.5 19.3 22,2 253 29.7 333
30-day (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)
45-d 6.51 8.99 12.4 ; 15.4 19.6 23.1 ' 26.7 30.7 36.3 40.9
-day (5.76-7.50) || (7.95-10.4) || (11.0-14.4) I (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)
60-d 7.52 10.3 14.2 17.6 225 | 26.5 30.9 35.6 1 42.4 48.1 ‘
4ay || (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 probability 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 lo NOAA Allas 14 document for more information. L e e e e o ‘
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VIl.4.1. Site Suitability Considerations

Suitability assessment related considerations include (Table VIL3):

e Soil assessment methods - the site assessment extent (e.g., number of borings, test pits,
etc.) and the measurement method used to estimate the short-term infiltration rate.

e Predominant soil texture/percent fines - soil texture and the percent of fines can
greatly influence the potential for clogging.

o  Site soil variability - site with spatially heterogeneous soils (vertically or horizontally)
as determined from site investigations are more difficult to estimate average properties
for resulting in a higher level of uncertainty associated with initial estimates.

o Depth to seasonal high groundwater/impervious layer - groundwater mounding may
become an issue during excessively wet conditions where shallow aquifers or shallow
clay lenses are present.

Table VIL3: Suitability Assessment Related Considerations for Infiltration Facility Safety

Factors

Consideration

High Concern

Medium Concern

Low Concern

Assessment methods
(see explanation below)

Use of soil survey
maps or simple
texture analysis to
estimate short-term
infiltration rates

Direct measurement
of = 20 percent of
infiltration area with
localized infiltration
measurement
methods (e.g.,
infiltrometer)

e
Direct measurement of =
50 percent of infiltration
area with localized
infiltration measurement
methods

or

Use of extensive test pit
infiltration measurement
methods

Texture Class

Silty and clayey
soils with significant
fines

Loamy soils

Granular to slightly loamy
soils

Site soil variability

Highly variable soils
indicated from site
assessment or
limited soil borings
collected during site
assessment

Soil borings/test pits
indicate moderately
homogeneous soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

Depth to groundwater/
impervious layer

<5 ft below facility
bottom

5-10 ft below facility
bottom

>10 below facility bottom

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM

D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral
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flow, and do not attempt to account for heterogeneity of soil. The amount of area each test
represents should be estimated depending on the observed heterogeneity of the soil.

Extensive infiltration testing refers to methods that include excavating a significant portion of
the proposed infiltration area, filling the excavation with water, and monitoring drawdown.
The excavation should be to the depth of the proposed infiltration surface and ideally be at least
50 to 100 square feet.

In all cases, testing should be conducted in the area of the proposed BMP where, based on
review of available geotechnical data, soils appear least likely to support infiltration.

VII.4.2. Design Related Considerations

Design related considerations include (Table VII.4):

e Size of area tributary to facility - all things being equal, risk factors related to
infiltration facilities increase with an increase in the tributary area served. Therefore
facilities serving larger tributary areas should use more restrictive adjustment factors.

o Level of pretreatment/expected influent sediment loads - credit should be given for
good pretreatment by allowing less restrictive factors to account for the reduced
probability of clogging from high sediment loading. Also, facilities designed to capture
runoff from relatively clean surfaces such as rooftops are likely to see low sediment
loads and therefore should be allowed to apply less restrictive safety factors.

e Redundancy - facilities that consist of multiple subsystems operating in parallel such
that parts of the system remains functional when other parts fail and/or bypass should
be rewarded for the built-in redundancy with less restrictive correction and safety
factors. For example, if bypass flows would be at least partially treated in another BMP,
the risk of discharging untreated runoff in the event of clogging the primary facility is
reduced. A bioretention facility that overflows to a landscaped area is another example.

e Compaction during construction - proper construction oversight is needed during
construction to ensure that the bottoms of infiltration facility are not overly compacted.
Facilities that do not commit to proper construction practices and oversight should
have to use more restrictive correction and safety factors.
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Table VIL4: Design Related Considerations for Infiltration Facility Safety Factors

Consideration

High Concern

Medium Concern

Low Concern

Tributary area size

Greater than 10 acres.

Greater than 2 acres but
less than 10 acres.

2 acres or less.

Level of
pretreatment/

sediment loads

expected influent

Pretreatment from gross
solids removal devices
only, such as
hydrodynamic
separators, racks and
screens AND tributary
area includes
landscaped areas, steep
slopes, high traffic areas,
or any other areas
expected to produce
high sediment, trash, or
debris loads.

Good pretreatment with
BMPs that mitigate coarse
sediments such as
vegetated swales AND
influent sediment loads
from the tributary area are
expected to be relatively
low (e.g., low traffic, mild
slopes, disconnected
impervious areas, etc.).

Excellent pretreatment
with BMPs that mitigate
fine sediments such as
bioretention or media
filtration OR
sedimentation or facility
only treats runoff from
relatively clean surfaces,
such as rooftops.

Redundancy of
treatment

No redundancy in BMP
treatment train.

Medium redundancy, other
BMPs available in
treatment train to maintain
at least 50% of function of
facility in event of failure.

High redundancy,
multiple components
capable of operating
independently and in
parallel, maintaining at
least 90% of facility
functionality in event of
failure.

construction

Compaction during

Construction of facility
on a compacted site or
elevated probability of
unintended/ indirect
compaction.

Medium probability of
unintended/ indirect
compaction.

Heavy equipment
actively prohibited from
infiltration areas during
construction and low
probability of
unintended/ indirect
compaction.

~ 3.6 acres

L Gravity Separators (Aqua Shield or approved equal) will be provided as a pre-treatment control BMP prior

to allowing runoff to be conveyed to the primary treatment BMP. The Aqua Shield Units will help remove
large debris, trash, sediment and oil/grease from the runoff before outleting into the the on-site infiltration
systems. Aqua Shield Unit specification & calculations will be provided in Appendix B for the Final

Submission.

The sail in the proposed infiltration system footprints will be uncompacted in-place native material. <

%.

Aqua Shield units will become a pretreatment device before entering to underground infiltration

system. Aqua Shield units are capable of capturing and retaining 100 percent of pollutants greater
than or equal to 2.4 millimeters (mm) regardless of the pollutant’s specific gravity. Aqua Shield units
are equipped with conventional oil baffles to capture and retain oil and grease. Laboratory evaluations
show that the gravity separators are capable of capturing up to 70% of the free oil and grease from
storm water. Gravity separators can also accommodate the addition of oil sorbents within their
separation chambers. The addition of the oil sorbents can ensure the permanent removal of 80% to
90% of the free oil and grease from the storm water runoff.
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VI1.4.3. Determining Factor of Safety

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the
measured short term infiltration rate should be adjusted using a weighted average of several
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate
would be determined as follows:

1. For each consideration shown in Table VIL.3 and Table 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.

Multiply each of the factors by the corresponding weight to get a product.

Sum the products within each factor category to obtain a safety factor for each.

5. Multiply the two safety factors together to get the final combined safety factor. If the
combined safety factor is less than 2, then 2 shall be used as the safety factor.

6. Divide the measured short term infiltration rate by the combined safety factor to obtain
the adjusted design infiltration rate for use in sizing the infiltration facility.

Ll

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term
performance. This rate shall not be less than 2, but may be higher at the discretion of the design
engineer.
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) |p=wxv
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 3 0.75
i Suitability Site soil variability 0.25 1 0.25
Assessment 2 ,
Depth to groundwater / impervious
: 0.25 1 0.25
ayer
Suitability Assessment Safety Factor, S, = £p 1.50
Tributary area size 0.25 2 0.50
Level of pretreatment/ expected
sediment loads 0-25 2 0.50
= RIS | Redundancy 0.25 2 0.50
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = 2p 1.75
Combined Safety Factor, Stor= Sax Sg 2.625
Measured Infiltration Rate, inch/hr, K
L § 3or3.6
(corrected for test-specific bias)
Koy = Stor
Design Infiltration Rate, in/hr, Kpggign = 10o0r1.2
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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: CB#4 STORM DRAIN LINE B = = F‘T = - - Daud Wit e .
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| i ——— B Corrugated Metal Pipe Calculator e f * A
| el Storage Volume Required (cf): .
A . Limiting Width (ft): g
GE: =F , : ¥ _ : : : Invert Depth Below Asphalt (ft): Pl
| g | | :
———————— " e e e e e e e e e e e e e e e e T S e S e i e S e e S S e e e e e S e ' ==t Solid or Perforated Pipe: Spa Spacing £
: Shape Or Diameter (in): 50.27 12 Pipe Area 2 I g |
L Number Of Headers: j
o Spacing between Barrels (ft):
i = 1 Stone Width Around Perimeter of System (ft):
| Depth A: Porous Stone Above Pipe (in): .
_ EAST END AVENUE % Depth C: Porous Stone Below Pipe (in): y
= = - - 5 - = = == = = == = = == - - S = = e = = = o= e = = == & e o = S - A o i o s Stone Porosity (0 to 40%): "
; < . SystemSizing . == o 3
Pipe Storage: 8,646 cf 8
Porous Stone Storage: 3,745 cf o g
- - . : = - e Total Storage Provided: 12,391 of 103.3% Of Required Storage |Barrel12 ¢ *
M = = > ) e e Number of Barrels: 2 barrels Barrel 11 o p
W= i — F=—— = = B e Length per Barrel: 67.0 ft Barrel 10 ¢ b
Length Per Header: 19.0 ft Barrel 9 g
Rectangular Footprint (W x L): 23. ft x 87. ft arrel € 5
WQMP MANAGEMENT OWNEREE . e T g
Total CMP Footage: 172 ft arrel 6. S
Approximate Total Pieces: 8 pcs Barrel 5 3
Drawd Design Capt - W MP BMP NOTES Approximate Coupling Bands: 8 bands Barrel4 g >
DA Area (SF) | Imperviousness (%) |Runoff Coefficient|P 2yr-1hr| PG raweown SRESLARELER BMP SLTSSIE . Q _Approximate Truckloads: 4 trucks ____ _ |eareiz :
Rate Volume (CF) Provided (CF) ) Construction Quantities™ s . . . Baela g
DA 1 94,524 0.79 0.59 0.598 0.89 1.963 8,096 Contech 96" CMP Detention System 8,200 @ INSTALL CONTECH 96~ CMP INFILTRATION SYSTEM, SEE DETAIL SOURCE CONTROL BMPs INCLUDED ONSITE Total Excavation: 890 cy Barrel 1 >
DA 2 61,766 0.87 0.69 0.598 0.89 1.963 6,177 Contech 96" CMP Detention System 6,203 HEREON. IDENTIFIER DESCRIPTION OF BMP RESPONSIBLE PARTY Porous Stone Backfill For Storage: 347 cy stone - o :‘ ,"'--‘Bé"f‘?!ii";??.tagﬁ"'{@j‘:'-ﬁ‘?a?d‘%‘;s)." %
- Backfill to Grade Excluding Stone: 223 cy fill ' ' 5
**NOTE: " @ INSTALL AN AQUASHIELD 'AQUA SWIRL MODEL AS—3s’ GRAVITY 23 LANDSg:gEIDTEA';gEEA:l&EN BMP'S CO)VWV:EQ “*Construction quantities are approximate and should be verified upon final design i,
ON—SITE UNDERGROUND INFILTRATION/ DETENTION SYSTEM WILL “ SEPARATOR OR EQUIVALENT.* (CASQA MP—51 BMP) 2
PROVIDE STORM WATER DETENTION CAPACITY WHILE REDUCING | N11 LITTER/DEBRIS CONTROL PROGRAM OWNER © 2007 CONTECH Stormwater Solutions -
THE OVERALL DISCHARGE OF STORM WATER DURING ALL STORM | @ INSTALL ROOFED TRASH ENCLOSURE. N13 HOUSEKEEPING OF LOADING DOCKS OWNER .
: E = %_ B N14 CATCH BASIN INSPECTION PROGRAM OWNER :
i (D Boans 0w (50 e TACUUH EVETENG T Parelis (e HUITI-/OIIARS| COUNTY OF SAN BERNARDINO |
OWNER/DEVELOPER ENGINEER ‘ ‘ St STORM DRAIN STENCILING OWNER g
GOLDEN MANAGEMENT SERVICES HUITT—ZOLLARS . - 5 601 56 @ VACUUM SWEEP PARKING LOT/DRIVE AISLES MONTHLY. (N15) S3 REDUCED WASTE STORAGE POLLUTION OWNER PRELIMINARY WQMP SITE PLAN i
4900 SANTA ANITA AVENUE, SUITE 2C 3990 CONCOURS, SUITE 330 :E_— * NOTE: S4 EFFICIENT IRRIGATION SYSTEM OWNER $
EL MONTE, CA 91731 ONTARIO, CA 91764 J DETAIL WILL BE PROVIDED IN FINAL SUBMITTAL. 85 LANDSCAPING MIN. 1—2" BELOW PAVEMENT OWNER é
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