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Water Quality Management Plan (WQMP)

Project Owner’s Certification

This Water Quality Management Plan (WQMP) has been prepared for Burrtec Waste Industries Inc by W.J.
McKeever Inc.. The WQMP is intended to comply with the requirements of the Santa Ana Regional Water
Quality Control Board and the NPDES Areawide 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

Permit/Application

ing Permi :
Number(s): Grading Permit Number{(s)

Tract/Parcel Map

Number(s): Building Permit Number(s):

APN 0136-472-011, 015; 00136-
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): ‘ 321-050

Owner’s Signature

Owner Name: Burrtec Waste Industries Inc.

Title | Gary Koontz, Construction Manager

Company

Address | 9890 Cherry Avenue, Fontana, CA 92335

Email | gkoontz@burrtec.com

Telephone # | (909) 429-4200

Signature

e e ]
Owner’s Certification
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Preparer’s Certification

Project Data

Permit/Application

Number(s): Grading Permit Number(s):

Tract/Parcel Map

Number(s): Building Permit Number(s):

APN 0136-472-011, 015;
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 00136-321-050

“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: William J. McKeever PE Stamp Below

Title | President, RCE 22502

Company | W.J. McKeever Inc.

Address | 900 E. Washington St., Ste. 208, Colton, CA 92324

Email | office@wjmckeeverinc.com

Telephone # | (909) 825-8058

v Y i e

Date
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Section1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

San Bernardino Vehicle Storage & Maintenance Yard

Project Owner Contact Name:

Gary Koontz, Construction Manager, Burrtec Waste Industries Inc.

Mailing
Address:

9890 Cherry Ave., Fontana, CA 92335

E-mail
Address:

gkoontz@burrtec.com

Telephone:

(909) 429-4200

Permit/Application Number(s):

Tract/Parcel Map
Number(s):

APN 0136-472-011, 015;
00136-321-050

Additional Information/
Comments:

Description of Project:

Modification of existing site that housed a lumber & hardware sales
storage & milling operation to a storage, maintenance yard for solid waste
collection trucks, bins and service vehicles.

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

Project Description

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.

Form 2.1-1 Description of Proposed Prdject

1
Development Category {Select all that apply):

Significant re-development
involving the addition or
replacement of 5,000 f* or
more of impervious surface on
an already developed site

DNew development involving
the creation of 10,000 i 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 ft* or more which are
located on areas with known
erosive soil conditions or
where the natural slope is

25 percent or more

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

D Parking lots of 5,0

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

00

D 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): 535,273

Number of Dwelling Units:

N/A

a
SIC Code: | 4212

Is Project going to be phased? Yes X No[J ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID
BMPs to address runoff at time of completion.

Does Project include roads? Yes ] No [X] ifyes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)

2-1



Water Quality Management Plan (WQMP)

2.2 Property Ownership/Management

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

Form 2.2-1 Property Ownership/Management

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

The Burrtec Waste Industries Inc will be the Owner and Manager of the property. They will provide the
long term maintenance of the water quality basin and the Contech CDS Filters. All facilities will remain
private.
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2.3 Potential Stormwater Pollutants

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

Form 2.3-1 Pollutants of Concern

Please check:

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

Pathogens (Bacterial / Virus) el] NIX

Nutrients - Phosphorous E [Z N []

Nutrients - Nitrogen E N[l

Noxious Aquatic Plants E [:] N [E

Sediment N[]

Metals N[

0Oil and Grease N[

Trash/Debris N

Pesticides / Herbicides N[

Organic Compounds N X

Other: N[

Other: N[

Other: N L]

Other: N[

Other: N[




Water Quality Management Plan (WQMP)

2.4 Water Quality Credits

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

Form 2.4-1 Water Quality 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

[ vertical density [20%]
D7 units/ acre [5%)

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

[IBrownfield
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 In-fill projects (conversion of
empty lots & 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 (Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

2-4
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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.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS

measurement at approximate Latitude 34.0911° Longitude -117.2845° 606. 13
center of site !

Thomas Bros Map page

1
San Bernardino County climatic region: X Valley ] mountain

Does the site have more than one drainage area (DA): YesL_| No[X] ifno, proceed to Form 3-2. If yes, then use this form to show a

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

1

DA1DMAA DA1DMAB
A

DA1DMAC

Example only ~ modify for project specific WQMP using additional form

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DA1 DMA Cflows to
DA1 DMA A

DA1DMA Ato Qutlet 1 | Surface flows to Water Quality Basin

DAl DMA B to Outlet 1

DA2 to Outlet 2
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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 DMAC DMAD
provide the following characteristics

1
DMA drainage area (ft) 539,273

B . 2 450,998
Existing site impervious area (ft°)

3
Antecedent moisture condition For desert

areas, use
http.//www.shcounty.qov/dpw/floadcontrol/pdf/2
0100412 map.pd|

4

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

5 840
Longest flowpath length (ft)

6 0.71%
Longest flowpath slope (ft/ft) 0

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

of Hydrology Manual Commercial

8
Pre-developed pervious area condition: Poor, Site

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

paved
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,
provide the following characteristics

DMAE DMAF DMA G

1
DMA drainage area (ft))

Existing site impervious area (ft)

Antecedent moisture condition For desert

areas, use
http//www.sbcounty.qgov/dpw/floodcontrol/pdf/2
0100412 map.pdf

4

Hydrologic soil group Refer to Watershed
Mapping Tool -
http.//permitrack.sbcounty.qov/wap,

5
Longest flowpath length (ft)

6
Longest flowpath slope {ft/ft)

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

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating
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Form 3-3 Watershed Description for Drainage Area

Receiving waters

Refer to Watershed Mapping Tool -
http://permitrack.sbcounty.gov/wap,

See ‘Drainage Facilities” link at this website

San Bernardino County MS4 Storm Channel, Twin Creek

Channel, Santa Ana River Effluent from truck & Bin Wash

area will drain to a clarifier and then be pumped into the
public sanitary sewer main in Mill Street.

Applicable TMDLs
Refer to Local Implementation Plan

None

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool —
http://permitrack.sbcounty.qov/wap/ and State
Water Resources Control Board website —

http://www.waterboards.ca.qov/santaana/water _iss

ues/programs/tmdl/index.shtm!

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool -
http://permitrack.shcounty.gov/wap,

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool -
http://permitrack.sbcounty.gov/wap,

Twin Creek, Santa Ana River

Hydrologic Conditions of Concern

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

No

Watershed—based BMP included in a RWQCB
approved WAP

D Yes Attach verification of regional BMP evaluation criteria in WAP
* More Effective than On-site LID
* Remaining Capacity for Project DCV
* Upstream of any Water of the US
* Operational at Project Completion
Long-Term Maintenance Plan
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

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

4-1
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Water Quality Management Plan (WQMP)

4.1.2 Preventative LID Site Design Practices

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

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

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

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

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

Form 4.1-3 Preventative LID Site Design Practices Checklist

Site Design Practices

If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes [z No D

Explanation: Only required parking is provided.

Maximize natural infiltration capacity: Yes [ ] No

Explanation: Fully developed site, rear basin to remain.

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

Explanation: Site to discharge at original southwest corner location.

Disconnect impervious areas: Yes [_] No

Explanation: Entire west portion of site needed for development.

Protect existing vegetation and sensitive areas: Yes E] No {Z
Explanation: Fully developed site.

Re-vegetate disturbed areas: Yes [X] No[ ]

Explanation: All developed portion of site to be re-vegetated with drought tolerant landscape.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes X no [
Explanation: No compaction methods will be used in basin.

Utilize vegetated drainage swales in place of underground piping or imperviously fined swales: Yes [_] No
Explanation: No underground piping onsite.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [X] No [_]
Explanation: Landscape areas to be staked.
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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) .

1 2 3
Project area DA 1 (ft)): Imperviousness after applying preventative Runoff Coefficient (Rc): 0.5993

539,273 site design practices (Imp%): 80% R =0.858(Imp%) >-0.78(Imp%)"+0.774(Imp%)+0.04

Determine 1-hour rainfall depth for a 2-year return period Pyyr.ap, (in): 0.513  hitp://hdsc.nws.noaa.qov/hdse/vfds/sa/sca_pfds. html

5
Compute Pg, Mean 6-hr Precipitation {inches): 0.76
Ps = Item 4 *C,, where C; is a function of site climatic region specified in Form 3-1 item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6
Drawdown Rate

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

7
Compute design capture volume, DCV (f%): 40,180 CF

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




Water Quality Management Plan (WQMP)

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

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes[ | 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 (ft*) Time of Concentration (min) Peak Runoff (cfs)

1 2

3

Pre-developed

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

4 5 6

Post-developed

Form 4.2-3 item 13 Form 4.2-4 ltem 14 Form 4.2-5 item 14

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

Difference

Item 4 —Item 1 Item2—ltem5 ltem 6 —ltem 3

Difference 10 % u % 12 9%
(as % of pre-developed) Item 7 / ltem 1 item 8 / Item 2 item 9 / Item 3
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Water Quality Management Plan (WQMP}

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

Weighted Curve Number

Determination for: DMA A DMA B DMAC DMA D DMAE DMAF DMA G
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, 2 sum of areas of
DMA should equal area of DA

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

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft* sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

. . 7 Pre-developed soil storage capacity, S {in): 9 Initial abstraction, I, {in}:
5 Pre-Developed area-weighted CN: S=(1000/ ltem 5) - 10 L=0.2 * ltem 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in}):

6 Post-Developed area-weighted CN:
S=(1000/ ltem 6) - 10 I;=0.2 *ltem 8

11 Precipitation for 2 yr, 24 hr storm {in):
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.htm!

12 Pre-developed Volume (ft’):
Vore =(1/12) * (Item sum of Item 3) * [(item 11 — Item 9)42 / ({Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft%):
Ve =(1/ 12) * (Item sum of item 3) * [(Item 11 - Item 10)72 / ((Item 11 — Item 10 + item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3):
Vicoe = (Item 13 *0.95) — ftem 12
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Water Quality Management Plan (WQMP)

Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1)

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

form below)

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

DMA A DMA B DMAC DMAD DMA A DMA B DMAC DMAD

Variables

1
Length of flowpath (ft) Use Form 3-2

item 5 for pre-developed condition

2
Change in elevation (ft)

3
Slope (ft/ft), S, = item 2 / Item 1

Land cover

5
Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6
Length of conveyance from DMA

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

Cross-sectional area of channel (ftz)

8
Wetted perimeter of channel (ft)

Manning’s roughness of channel (n)

0
Channe! flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (item 7/Item 8)""%
*(item 3)°°°

11
Travel time to outlet (min)
Te=ltem 6 /(ltem 10 * 60)

12
Total time of concentration {min)
Te=ltem5 +ltem 11

3
Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

4
Post-developed time of concentration {min): Minimum of Iltem 12 post-developed DMA

15
Additional time of concentration needed to meet HCOC requirement {min): TeHeoe = (Item 13 *0.95) — Item 14
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Water Quality Management Plan (WQMP)

Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

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

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

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

1
Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10MLOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

2 ;
Drainage Area of each DMA (Acres)

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 total area

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)

Pervious area infiltration rate (in/hr)

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

for wQmp

5
Maximum loss rate (in/hr)
m = Item 3 * Item 4

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

6
Peak Flow from DMA (cfs)
Q,=ltem 2 *0.9 *(ltem 1 - Item 5)

Time of concentration adjustment factor for other DMA to

site discharge point

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

DMA A

DMAB

DMAC

n/a

8
Pre-developed Q, at T. for DMA A:

Qp = Item Gppan + [Item Gppmag * (Item Ippas - ftem
Somas)/(Item 1pmag - 1tem Spomas)* 1tem Zomassz] +
[ltem 6pmac * (Item 1pman - Item Spmac)/{Item 1ppac-
Item Spmac) * Item 7omasysl

9
Pre-developed Q, at T. for DMA B:

Qp = ftem 6pmag + [Item 6pmas * (Item 1puag - Item
Somas)/(1tem Ipman - Item Sopaa) * ltem 7omasy] +
[item 6ppac * (Item 1pmag - ltem Spmac)/(Item Lopac -
1tem Spuac) * Item 7omagss]

0
Pre-developed Q, at T, for DMA C:

Qo = Item Bpmac + [Item Epmas * (Item Lppac - ftem
Spmas/(Item omaa - Item Spman) * Item 7omacy] +
[item 6pmag * (Item Ipmac - ftem Spmag)/(Item 1omas
- Item Spuag) ™ Item 7pmacyz]

0
Peak runoff from pre-developed condition confluence analysis (cfs):

Maximum of item 8, 9, and 10 (including additional forms as needed)

1
Post-developed Q,, at T for DMA A:

Same as Item 8 for post-developed values

2
Post-developed Q, at T, for DMA B:

Same as Item 9 for post-developed values

3
Post-developed Q, at T, for DMA C:

Same as Item 10 for post-developed
values

4
Peak runoff from post-developed condition confluence analysis (cfs):

needed)

Maximum of Item 11, 12, and 13 (including additional forms as

5
Peak runoff reduction needed to meet HCOC Requirement {cfs):

QpVHcoc: (Item 14 * 0.95} - Item 10
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Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section 5.3.1in 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 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

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

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

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (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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Water Quality Management Plan (WQMP)

Form 4.3-1 Infiltration BMP Feasibility (DA 1)

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

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

if Yes, Provide basis: (attach)

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

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

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

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

* Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate
presence of soil characteristics, which support categorization as D soils? Yes [ ] No

If Yes, Provide basis: (attach)

* 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[ I No X

if Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”: Yes[ I No X
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 Item 6 is “Yes”: Yes[ ] No X

if yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.

% All answers to Item 1 through Item 6 are “No”:

infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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Water Quality Management Plan (WQM P.)

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.

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

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-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes[] No[X] ifyes, complete items 2-5; if no, for more BMPs)
proceed to Item 6

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

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

Retention volume achieved from impervious area

dispersion (ft3) V =ltem2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

Sum of retention volume achieved from impervious area dispersion (ft): Viretention =SUm of Item 4 for all BMPs
p

L AL L LR e Ll LI L L LI LI L L L L UL LCLLLEELRLREIELD
implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA

on-lot rain gardens): Yes[ | No[X ifyes, complete items 7- DA DMA DA DMA BMP TYP"-
13 for aggregate of all on-lot infiltration BMP in each DA; If no, BMP Type BMP Type (Use additional forms
proceed to ltem 14 for more BMPs)

7
Ponding surface area (ft’)

8
Ponding depth (ft)

Surface area of amended soil/gravel (f2)

10
Average depth of amended soil/gravel {ft)

Average porosity of amended soil/gravel

2
Retention volume achieved from on-lot infiltration (fts)
Vietention = (Iltem 7 *Item 8) + (Item 9 * Item 10 * Item 11)

3
Runoff volume retention from on-lot infiltration (f£): Vretention =SUm of Item 12 for all BMPs
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Water Quality Management Plan (WQMP)

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

Implementation of evapotranspiration BMP (green,

brown, or blue roofs): Yes D No [X
If yes, complete items 15-20. If no, proceed to Item 21

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

15
Rooftop area planned for ET BMP (ftz)

Average wet season ET demand (in/day)

Use local values, typical ~0.1

7
Daily ET demand (ft*/day)
Item 15 * (ltem 16 / 12)

8
Drawdown time (hrs)

Copy Item 6 in Form 4.2-1

9
Retention Volume (ft?)
Vretention = Item 17 * (Item 18 / 24)

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

1
implementation of Street Trees: Yes [ ] No [X
if yes, complete Items 22-25. If no, proceed to Item 26

0
Runoff volume retention from evapotranspiration BMPs (ft’):

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

DA DMA
BMP Type

Vretention =SUm of Item 19 for all BMPs

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

DA DMA
BMP Type

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

BMP Type
(Use additional forms
for more BMPs)

2
Number of Street Trees

. . 2
Average canopy cover over impervious area (ft°)

Runoff volume retention from street trees (fts)

Vietention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

5
Runoff volume retention from street tree BMPs (ft’):

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

6
Implementation of residential rain barrel/cisterns: Yes[_|
No If yes, complete Items 27-23; If no, proceed to Item 30

Vietention = Sum of item 24 for all BMPs

DA DMA
BMP Type

DA DMA
BMP Type

BMP Type
(Use additional forms
for more BMPs)

Number of rain barrels/cisterns

8
Runoff volume retention from rain barrels/cisterns (ft)

Vetention = Item 27 * 3

9
Runoff volume retention from residential rain barrels/Cisterns (ft3):

Vietention =Sum of Item 28 for all BMPs

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

0
Total Retention Volume from Site Design Hydrologic Source Control BMPs: 0 Sum of Items 5, 13, 20, 25 and 29
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Water Quality Management Plan (WQMP)

4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention 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 5.5.1 of the TGD for WQMP)

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

Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC BMP (ft%): 7,004 CF Vipmer = 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

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

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
infiltration safety factor See TGD Section 5.4.2 and Appendix D

Design percolation rate (in/hr) Pyesn = Item 2 / Item 3

Ponded water drawdown time (hr) Copy ftem 6 in Form 4.2-1

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

7
Ponding Depth (ft) deme= Minimum of (1/12*item 4*Item 5) or item 6

Infiltrating surface area, SAgup (ftz) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for wQMP

9
Amended soil depth, dieqiq (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

Amended soil porosity

11
Gravel depth, dpeqis (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

Gravel porosity

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

Above Ground Retention Volume (ft®) Viuension = Item 8 * [item7 +
(ltem 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (item 4 / 12))]

3

64,512

5
Underground Retention Volume (ft®) Volume determined using
manufacturer’s specifications and calculations

6
Total Retention Volume from LID Infiltration BMPs: 64,512 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

Fraction of DCV achieved with infiltration BMP: 100% Retention% = item 16 / Form 4.2-1 Item 7

8
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes No[]

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 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

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

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low.
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Form 4.3-4 Harvest and Use BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC or infiltration BMP {ft%): 0
Vinmer = Form 4.2-1 item 7 - Form 4.3-2 Item 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 Type(s) Compute runoff volume retention from proposed
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for
WQMP) - Use additional forms for more BMPs

Describe cistern or runoff detention facility

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

cistern

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

Average wet season daily irrigation demand (in/day)
Use local values, typical ~ 0.1 in/day

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

Drawdown time {hrs) Copy item 6 from Form 4.2-1

8
Retention Volume (ft))
Vietention = Minimum of (item 3) or (item 6 * (item 7 / 24))

Total Retention Volume (fts) from Harvest and Use BMP Sum of item 8 for all harvest and use BMP included in plan
0
s the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes [ No [ ]

If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.
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Water Quality Management Plan (WQMP)

4.3.4 Biotreatment BMP

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

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

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

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

infiltration, or harvest and use BMP for potential
biotreatment (f®): 0 Form 4.2-1 ftem 7 - Form 4.3-2 Item
30 - Form 4.3-3 item 16- Form 4.3-4 item 9

2 Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume

(Select biotreatment BMP(s) [] Bioretention with underdrain
necessary to ensure all pollutants of | [ planter box with underdrain ] vegetated swale

Concer’? are addressed through 9"’f I:] Constructed wetlands DVegetated filter strip
Operations and Processes, described

in Table 5-5 of the TGD for WQMP) gvg/et ex:en:ej ;le:en:on ]:] Proprietary biotreatment
ry extended detention

3 4 5
Volume biotreated in volume based Compute remaining LID DCV with Remaining fraction of LID DCV for

biotreatment BMP (ft): Form4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 item 15 + Form 4.3-7 Item 13 BMP (ft)): ltem 1 - item 3 % item4 /item 1

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

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

7
Metrics for MEP determination:
*

Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the
TGD for WQMP for the proposed category of development: D If maximized on-site retention BMPs is feasible for partial 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 Biotreatment (DA 1) -
Bioretention and Planter Boxes with Underdrains

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
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 all pollutant of concern that

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

2
Amended soil infiltration rate Typical ~5.0

3
Amended soil infiltration safety factor Typical ~ 2.0

4
Amended soil design percolation rate (in/hr) Pyesign = item 2/
Item 3

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

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

for reference to BMP design details

7
Ponding Depth {ft) dame = Minimum of (1/12 * Item 4 * Item 5) or
Item6

8
Amended soil surface area (ft)

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

reference to BMP design details

0
Amended soil porosity, n

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

2
Gravel porosity, n

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

14
Biotreated Volume (ft*)  Vioweores = item 8 * [(Item 7/2) + (item 9
* Item 10} +(item 11 * Item 12)+ (Item 13 * (ltem 4 / 12))]

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

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 Volume Based Biotreatment (DA 1) —
Constructed Wetlands and Extended Detention

Biotreatment BMP Type

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

DA DMA
BMP Type

DA DMA
BMP Type
(Use additional forms
for more BMPs)

Forebay

Forebay Basin

1
Pollutants addressed with BMP forebay and basin

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

2
Bottom width (ft)

3
Bottom length (ft)

Bottom area (ftz) Asottom = Item 2 * Item 3

5
Side slope (ft/ft)

6
Depth of storage (ft)

7
Water surface area (ftz)
Asurgace =(Item 2 + (2 ¥ Item 5 * ltem 6)) * (Item 3 + (2 * Item 5 * Item 6))

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

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V=ltem6/3 *[ltem 4 + Item 7 + (Item 4 * Item 7)70.5]

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

10
Outflow rate (cfs) Qaup = (Item Bjorenay + Item 8vusin) / (Item 9 * 3600)

1
Duration of design storm event (hrs)

2
Biotreated Volume (fts)
Viiotreated = (1teM 8jorenay + 1t€M Bpasin) +( Item 10 * Item 11 * 3600)

3
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :

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

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

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

1
Pollutants addressed with BMP

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

2
Flow depth for water quality treatment (ft)

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

3
Bed slope (ft/ft)

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

Manning's roughness coefficient

5
Bottom width (ft)
by = (Form 4.3-5 Item 6 * item 4) / (1.49 * Item 2" * item 3"°°)

6
Side Slope {ft/ft)

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

Cross sectional area (ft%)
A= (ltem 5 * [tem 2) + (item 6 * Item 2")

8
Water quality flow velocity (ft/sec)
V= Form 4.3-5 ltem 6 / ltem 7

9
Hydraulic residence time (min)

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

0
Length of flow based BMP (ft)
L=ltem8 * Item 9 * 60

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

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

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1
Total LID DCV for the Project DA-1 (fts): 7,004 Copy item 7 in Form 4.2-1 40,180

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

3
On-site retention with LID infiltration BMP (f‘ts): 8,443 Copy item 16 in Form 4.3-3 64,512

On-site retention with LID harvest and use BMP (ft3): 0 Copyitem 9in Form 4.3-4

5
On-site biotreatment with volume based biotreatment BMP (ft%): 0 Copy item 3 in Form 4.3-5

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

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

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

o Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes No D
Ifyes, sum of Items 2, 3, and 4 is greater than Item 1
« Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all poliutants of concern for the remaining LID DCV: Yes (X No []
Ifyes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) item 6 is greater than Form
4.3--5 Item 6 and Items 2, 3 and 4 are maximized
» On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [] No[X]
If yes, Form 4.3-1 ltems 7 and 8 were both checked yes

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

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

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

¢ An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an offsite facility: [

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

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

Form 4.3-10 Hydromodification Control BMPs (DA 1)

1 " ) s . . infiltrati
Volume reduction needed for HCOC On-site retention with site design hydrologic source control, infiltration, and

. 3 harvest and use LID BMP (ft3): 64,512 Sumof Form 4.3-9 Items 2, 3, and 4 Evaluate
performance criteria (ft°): 0

option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in
Form 4.2-2 Item 4 * 0.95) - Form 4.2-2 Item 1
{ ) excess of LID DCV toward achieving HCOC volume reduction

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

Remaining volume for HCOC (f%): 0 Existing downstream BMP may be used to demonstrate additional volume capture (if so,

volume capture (fts): 0 item1-~item2 | attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

if ltem 4 is less than tem 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
Is Form 4.2-2 1tem 11 less than orequal to 5%: Yes [Z No D
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

e  Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
or off-site retention BMP [_]

BMP upstream of a 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 a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)

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

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

7
Form 4.2-2 ltem 12 less than or equal to 5%: Yes X Nol ]

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

e Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-
site retention BMPs D

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction

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

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

4-24



Water Quality Management Plan (WQMP)

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 contro] BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

e  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).

Contech CDS Filters shall be placed at the 2 inlets to the Infiltration Basin (See attached Appendix A for
technical data on these filters).
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Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

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

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

Inspection/ Maintenance Minimum Frequency

BMP Reponsible Party(s
P vis) Activities Required of Activities

Infiltration Burrtec Waste . Pre Storm and on
Clean out debris and overgrown brush .
a monthly basis

Basin Industries Inc

5-1



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 local jurisdiction requires specialized electronic document formats (as
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and
accurately.

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

6.4 Other Supporting Documentation

= BMP Educational Materials
= Activity Restriction - C, C&R’s & Lease Agreements
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiliration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

ol Prohibit Dumping of Improper
Matenals

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 prolibitions 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.

Appreoach

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:

= 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

Lo N
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— 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 storniwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the

requirements stated under * designing new installations™ above should be included in all project
design plans.

Additional Information
Maintenance Considerations

= Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner's association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m  Signage on top of curbs tends to weather and fade.

a  Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Suppiemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, 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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Trash Storage Areas =~~~ SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infiliration
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 SE_D‘,V I-Qunoﬁ _
transported by water or wind into nearby storm drain inlets, Minimize Impervious Land
channels, and/or creeks. Waste handling operations that may be Coverage ‘

sources of stormwater pollution include dumpsters, litter control, Prohibil Dumping of Improper
and waste piles. Materials

1 Contain Pollulants
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.

Collect and Convey

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 commereial and industyial sites are typically hauled by either public or conumnercial
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 confliet 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.

s Make sure trash container areas are screened or walled to
prevent off-site transport of trash.

January 2003 California Stormwater BMP Handbook 1of 2
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m Use lined bins or dumpsters to reduce leaking of liquid waste.

= Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

» Pave trash storage areas with an impervious surface to mitigate spills.
= Do not locate storm drains in immediate vicinity of the trash storage area.

m 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 eleiments 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 reguire maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance

agreenients 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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Efficient Irrigation _~~~ SD-12

Design Objectives

M Maximize Infitration
& Provide Retention
B Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of improper
idaterials

Contain Pollutants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systemns.

Approach

Project plan designs for development and redevelopment should include application methods of

irrigation water that minimize ranoff of excess irrigation water into the stormwater convevance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Eniploy rain-friggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

m Include design featuring flow reducers or shutoff valves

triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

s Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

Ll
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m  Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

= Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in ferms of amounts of additional impervious area, increases in gross
floor avea 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.

MO
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Site Design & Landscape Planning SD-10

Design Objectives

¥ Maxmize Infillration
B Provide Retention
M Slow Runoff

% Iinimize Impervious Land
Covera
ge

Prohibit Dumping of Improper
IMaterials

Contain Pollutanis

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 stornnwater.

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.

January 2003 California Stormwater BMP Handhook 1of 4
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Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

»m 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, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational avea, threatened species habitat, farmland, fish run). Mapping and assessiment

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 iteims 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:

m  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 mininrum amount needed to
build lots, allow access, and provide fire protection.

e 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.

m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m 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

L RE—
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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 livdrogeological 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
e Convey runoff safely from the tops of slopes.

= Avoid distrbhing steep or unstable slopes.

= Avoid disturbing natural channels.

m  Stabilize disturbed slopes as quickly as possible.

m  Vegetate slopes with native or drought tolerant vegetation.

z Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m  Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

= 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,
conerete, soil cement, or geo-grid stabilization are other alternatives.

s Consider other design prineiples that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormivater management and mitigation plans (SUSMP, WQMP, etc.)
define "redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of * redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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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 imipervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMPY), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Departinent 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.

40of 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com



Maintenance Bays & Docks ____ SD-31

Design Objectives

Maximize Infiliration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

& Prohibit Dumping of Improper
Matenials

&1 Contain Pollutants

Coliest 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
reguirements.

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.

s Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).
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= 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.

w Other features may be comparable and equally effective.
The following designs of loading/unloading dock aveas should be considered:

a Loading dock areas should be covered, or drainage should be designed to preclude urban
run-on and runoff.

a  Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

e Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

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 sarfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
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.
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Design Objectives

M Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of improper
Materials

& Contain Pollutants
1 Collect and Convey

Pholo Credit Geoil Brosssau

Description

Vehicle washing, equipment washing, and steam cleaning may contribute high concentrations of

metals, oil and grease, solvents, phosphates, and suspended solids to wash waters that drain to
stormwater conveyance systems.

Approach

Project plans should include appropriately designed area(s) for washing-steam cleaning of
vehicles and equipment. Depending on the size and other parameters of the wastewater facility,
wash water may be conveyed to a sewer, an infiltration system, recyeling system or other
alternative. Pretreatment may be required for conveyance to a sanitary sewer.

Suitable Applications

Appropriate applications include commercial developments, restaurants, retail gascline outlets;
automotive repair shops and others.

Design Considerations

Design requirements for vehicle maintenance are governed by Building and Fire Codes, and by
current local agency ordinances, and zoning requirements. Design criteria described in this fact
sheet are meant to enhance and be consistent with these code requirements.

Designing New Installations

Areas for washing/steam cleaning should incorporate one of the
following features:

= Be self-contained and/or covered with a roof or overhang
m  Be equipped with a clarifier or other pretreatiment facility

= Have a proper connection fo a sanitary sewer

L e
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» Include other features which are comparable and equally effective

CAR WASH AREAS - Some jurisdictions’ stormwater management plans include vehicle-
cleaning area source contrel design requirements for community car wash racks in complexes
with a large number of dwelling units. In these cases, wash water from the areas may be
directed to the sanitary sewer, to an engineered infiltration system, or to an equally effective
alternative. Pre-treatment may also be required.

Depending on the jurisdiction, developers may be directed to divert surface water runoff away
from the exposed area around the wash pad ( parking lot, storage areas), and wash pad itself to
alternatives other than the sanitary sewer. Roofing may be required for exposed wash pads.

1t is generally advisable to cover areas used for regular washing of vehicles, trucks, or
equipment, surround them with a perimeter berm, and clearly mark them as a designated
washing area. Sumps or drain lines can be installed to collect wash water, which may be treated
for reuse or recycling, or for discharge to the sanitary sewer. Jurisdictions may require some
form of pretreatment, such as a trap, for these areas.

Redeveloping Existing Installations

Various jurisdictional stormwater managenient 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.

Additional Information

Maintenance Considerations

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumiulated water must be disposed of in accordance with

applicable laws and canmot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego Couuty, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Managenient 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.

L
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Street Sweeping and Vacuuming

SE-7

Description and Purpose

Street sweeping and vacuuming includes use of self-propelled
and walk-behind equipment to remove sediment from streets
and roadways, and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from entering storm drains or receiving waters.

Suitable Applications

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved
surfaces for final paving.

Limitations

Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

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.

m Visible sediment tracking should be swept or vacuumed on
a daily basis.

m 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

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

& &

Legend:
2| Primary Objective
Secondary Objective

Targeted Constituents

Sediment i1
Nutrients

Trash

Mefals

Bacteria

Qil and Grease %}
Organics

Potential Alternatives

None
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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

m 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.

m  When actively in use, points of ingress and egress must be inspected daily.

s 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.

m Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

m  Adjust brooms frequently; maximize efficiency of sweeping operations.

m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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Spill Prevention and Control

[

WM-4

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Controf

WE  Wind Erosion Controf

NS Non-Stormwater
Managemeni Confrol
Wasle Management and

W Materials Pol?ution Control M

Legend:

M Primary Objective

ix] Secondary Objective

Description and Purpose

Prevent or reduce the discharge of pollutants to drainage
systems or watercourses from leaks and spills by reducing the
chance for spills, stopping the source of spills, containing and
cleaning up spills, properly disposing of spill materials, and
training employees.

This best management practice covers only spill prevention and
control. However, WM-1, Materials Delivery and Storage, and
WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

Suitable Applications

This BMP is suitable for all construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

m  Soil stabilizers/binders
m  Dust palliatives

®  Herbicides

m  Growth inhibitors

u Fertilizers

m Deicing/anti-icing chemicals

Targeted Constituents

Sediment
Nutrients

Trash
Matals
Bacter

Qil and Grease

Organi

ia

RE RNEEE

Cs

Potential Alternatives

None
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Spill Prevention and Control WM-4

m  Fuels
z Lubricants
w  Other petroleum distillates

Limitations
s In some cases it may be necessary to use a private spill cleanup company.

m This BMP applies to spills caused by the contractor and subcontractors.

B  Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Implementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Education

@ Be aware that different materials pollute in different amounts. Make sure that each
employee knows what a “significant spill” is for each material they use, and what is the
appropriate response for “significant” and “insignificant” spills.

m Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

m Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings).

m  Establish a continuing education program to indoctrinate new employees.

= Have contractor’s superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Measures
m To the extent that the work can be accomplished safely, spills of oil, petroleum produets,

substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.
m Store hazardous materials and wastes in covered containers and protect from vandalism.
s Place a stockpile of spill cleanup materials where it will be readily accessible.
#  Train employees in spill prevention and cleanup.

m Designate responsible individuals to oversee and enforce control measures.

m  Spills should be covered and protected from stormwater runon during rainfall to the extent
that it doesn’t compromise clean up activities.

m Do not bury or wash spills with water.

January 2011 California Stormwater BMP Handbook 2of6
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Spill Prevention and Control WM-4

e Store and dispose of used clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose in conformance with the
provisions in applicable BMPs.

® Do not allow water used for cleaning and decontamination to enter storm drains or

watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid
Waste Management.

®m Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

B Place proper storage, cleanup, and spill reporting instructions for hazardous materials
stored or used on the project site in an open, conspicuous, and accessible location.

m [eep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,
covers, and liners should be repaired or replaced as needed to maintain proper function.

Cleanup
B Clean up leaks and spills immediately.

m  Use arag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

& Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
information.

Minor Spills

®  Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be
controlled by the first responder at the discovery of the spill.

g Use absorbent materials on small spills rather than hosing down or burying the spill.
m  Absorbent materials should be promptly removed and disposed of properly.
m  Follow the practice below for a minor spill:

- Contain the spread of the spill.

- Recover spilled materials.

- Clean the contaminated area and properly dispose of contaminated materials.

Semi-Significant Spills
m  Semi-significant spills still can be controlled by the first responder along with the aid of

other personnel such as laborers and the foreman, ete. This response may require the
cessation of all other activities.
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Spill Prevention and Control WM-4

z Spills should be cleaned up immediately:
- Contain spread of the spill.
- Notify the project foreman immediately.

- If the spill occurs on paved or impermeable surfaces, clean up using "dry" methods
{absorbent materials, cat litter and/or rags). Contain the spill by encireling with
absorbent materials and do not let the spill spread widely.

- Ifthe spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Digup and properly dispose of contaminated soil.

- If the spill occurs during rain, cover spill with tarps or other material to prevent
contaminating runoff.

Significant/Hazardous Spills

s For significant or hazardous spills that cannot be controlled by personnel in the immediate
vicinity, the following steps should be taken:

- Notify the local emergency response by dialing g11. In addition to 911, the contractor will
notify the proper county officials. It is the contractor's responsibility to have all
emergency phone numbers at the construction site.

- Notify the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

- For spills of federal reportable quantities, in conformance with the requirements in 40

CFR parts 110,119, and 302, the contractor should notify the National Response Center
at (8o0) 424-8802,

- Notification should first be made by telephone and followed up with a written report.

- The services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified staffs have arrived at the job site.

- Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the

City/County Police Department, Department of Toxic Substances, California Division of
Oil and Gas, Cal/OSHA, etc.

Reporting
m  Report significant spills to local agencies, such as the Fire Department; they can assist in
cleanup.

m Federal regulations require that any significant oil spill into a water body or onto an

adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802
(24 hours).

Use the following measures related to specific activities:
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Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance

If maintenance must occur onsite, use a designated area and a secondary containment,
located away from drainage courses, to prevent the runon of stormwater and the runoff of
spills.

Regularly inspect onsite vehicles and equipment for leaks and repair immediately

Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

Place drip pans or absorbent materials under paving equipment when not in use.

Use absorbent materials on small spills rather than hosing down or burying the spill.
Remove the absorbent materials promptly and dispose of properly.

Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip
pans or other open containers lying around

Oil filters disposed of in frashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries even if you think all the acid has drained out. If you drop a battery, treat it as if it is
cracked. Puf it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling

If fueling must occur onsite, use designate areas, located away from drainage courses, to
prevent the runon of stormwater and the runoff of spills.

Discourage “topping off” of fuel tanks.

Always use secondary confainment, such as a drain pan, when fueling to catch spills/ leaks.

Costs

Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of contaminated soil
or water can be quite expensive.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, 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.
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Spill Prevention and Control WM-4

B Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
oceur.

= Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading,
and maintenance areas.

m Update your spill prevention and control plan and stock cleanup materials as changes oceur
in the types of chemicals onsite.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans}, November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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CDS®

Using patented continuous deflective separation technology, the
CDS systern screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyani material without biinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
poilutants, inline units can treat up to 6 ¢fs, and internally bypass
flows in excess of 50 ¢fs (1416 L/s), Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 1/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Qverview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit's separaticn chamber and
pollutants are removed from the flow, All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the sepatation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deftection,

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured poliutants are retained in the separation
cylinder.
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Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfali Method ™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required,

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 micrens {um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduciion hased on an average particle
size {d50) of 75 microns {um) or 50 microns {um),

Water Quality Flow Rate Method

It some cases, regulations require that a specific ireatment rate,
often referred 1o as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, 2.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber, This
allows removal efficiency 10 remain refatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates,

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific remaoval
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unigue, It is important to take these factors into
consideration when estimating the long-term perfermance of
any stormwater treatment system, The Rational Rainfall Method
combines sile-specific information with laboratory generated
performance data, and local historical precipitalion records lo
astimate remaoval efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities, US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along wilh the total drainage area and runoff
coefficient for each specific site, are franslated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
smalt and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a propesed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual poilutant
ramoval efficiency estimate.

Probabhilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed 1o estimate 2 net annual sediment load reduction for
a particular CDS mode| based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anficipated pollutant
characteristics,

The Prababilistic Method 15 an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm evenl},
Under the Rational Method, an adjustment {acior is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
evert. The rainfall intensities vary depending on the return
freguency of the storm event under consideration. In general,
these two frequency dependent parameters {rainfall intensity
and runoff coefficient) increase as the return frequency increases
white the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervicus, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied 1o calculate
solids removal efficiancy. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations aflow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance
Fuli-Scale Laboratory Test Results

A Tull-scale CDS system {Model CDS2020-5B} was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlied laboratory conditions of influent flow
rate and addition of sediment,

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions {PSDs} of the test materials were
analyzed using standard method "Gradaticn ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory,

UF Sediment is a mixture of three different products produced
by the U.5, Silica Company: "Sil-Co-5il 106", "#1 DRY" and
“20/40 Oil Frac”, Particle size distribution analysfs shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covaring a wide size range (Coefficient of Uniformity, C averaged
at 10,6}, In comparison with the hypothetical 755 gradation
specified in the NIDEP (Mew Jersey Department of Environmental
Protection) and NICAT {New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 {d50 for NIDEP
is approximately 50 um} {NJDEPR, 2003},

The OK-110 sifica sand is a commercial product of U.5. Sifica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to guantify the performance of a specific
CDS unit (1.1 fs (31.3-L/s) design capacily) at various flow rates,
ranging from 1% up Lo 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (55C) testing using ASTM D3977.-97 "Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a perlormance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
<an then be used to predict CDS systern performance with respect



10 S5C removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand} as a function of operating rate.
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Figure 2, CDS stormwater treatment predictive performance for
various particle gradalions as a function of operating rate.

pMany regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for partides having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecelogy — WASDOE - 2008). The mode] can

be used to calculate the expected perfermance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%;} flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 4. Modeled performance for WASDOE PSD,

Maintenance

The CDS systern should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit charmber
1o fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

inspection s the key to effective maintenance and is easily
performed, Pollutant transpert and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections shouid be performed twice per year (e.q. spring
and falf) however mere frequent inspections may be necessary
in climates where winter sanding operations may ead to rapid
accumulations, or in equipment washdown areas, Installations
should also be inspected more frequently where excessive
amounts of frash are expected.,

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or ohstructions in the inlet and separation scraen,
The inspection should alse quantify the accurmulation of
hydrocarbons, trash, and sediment in the system, Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measusing instrument, |f absorbent
material is used for enhanced remaoval of hydrocarbens, the level
of discoloration of the sorbent material should also be identified




during inspection. it is useful and often reguired as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the COS unit is typically achieved through twa manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the jevel of sediment
has reached 75% of capacity in the solated sump or when an
appreciable level of hydrocarbons and trash has accumuiated.

if absorbent material is used, it should he replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade dewn to the

top of the sediment pile, To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully, Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isclated sump.

Cleaning

Cleaning of a CDS systems should be dene during dry weather
conditions when ne flow s entering the system. The use of a
vacuum truck s generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump,
The system should be completely drained down and the sump
fully evacuated of sediment, The area outside the screen should
also be deaned oul if pollutant build-up exists in this area.

In installations where the risk of petroleum spils is smail, liquid
conlaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an ail or gasoline spill, Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured, To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be crested by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is Tree of trash and debris,

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the systermn from above
and also o ensure that oroper safety precautions have been
followed, Confined space entry procedures need to be followed
if physical access is required, Disposal of all material removed
from the CDS system should be dong in accordance with local
regulations. In many jusisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulztions for specific requirements on disposal.




CDs2015-4 4 1.2 3.0 0.9 05 C.4

CDs52020 5 1.5 35 1.1 1.3 1.0

CD53G35

CD54040

Table 1; CDS Maintenance Indicators and Sediment Storage Capacities

Ncte: To avoid underestimating the volume of sediment in the chamber, carefully lower the
measuring device to the top of the sediment pile. Finer silty particles at the tap of the pile
rmay be more difficult to feel with a measuring stick. These finer particles typically offer less
resistance to the end of the rod than larger particies toward the bottom of the pile.




CDS Model:

Location:
Water Flatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
) , Personnel
sediment’ Thickness? Performed

]

the measuring device must be carefully lowered 1o the top of the sediment pile.

the event of an oil spilt, the system should be cleaned immediztely.

The water depih to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the
top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned ocut. Note: to avoid underestimating the volume of sediment in the chamber,

For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. in
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ENGINEERED SOLUTIONS

SECTION [ ]
STORM WATER TREATMENT DEVICE

PART 1 — GENERAL

1.1

DESCRIPTION
A. Scope

B.

The Contractor shall furnish all labor, equipment and materials necessary to
install the storm water treatment device(s) (SWTD) and appurtenances specified
in the Drawings and these specifications.

Related Sections

Section 02240: Dewatering

Section 02260: Excavation Support and Protection
Section 02315: Excavation and Fill

Section 02340: Soil Stabilization

1.2 QUALITY ASSURANCES

A. Inspection

All components shall be subject to inspection by the engineer at the place of
manufacture and/or installation. All components are subject to rejected or
identified for repair if the quality of materials and manufacturing do not comply
with the requirements of this specification. Components which have been
identified as defective may be subject for repair where final acceptance of the
component is contingent on the discretion of the Engineer.

Warranty

The manufacturer shall guarantee the SWTD components against all
manufacturer originated defects in materials or workmanship for a period of
twelve (12) months from the date the components are delivered to the owner for
installation. The manufacturer shall upon its determination repair, correct or
replace any manufacturer originated defects advised in writing to the
manufacturer within the referenced warranty period. The use of SWTD
components shall be limited to the application for which it was specifically
designed.

Manufacturer’s Performance Certificate

The SWTD manufacturer shall submit to the Engineer of Record a
“Manufacturer’s Performance Certification” certifying that each SWTD is
capable of achieving the specified removal efficiencies listed in these

specifications. The certification shall be supported by independent third-party
research.



1.3 SUBMITTALS
A. Shop Drawings

The contractor shall prepare and submit shop drawings in accordance with

Section | ] of the contract documents. The shop drawings shall detail
horizontal and vertical dimensioning, reinforcement and joint type and
locations.

PART 2.0 — PRODUCTS

2.1 MATERIALS AND DESIGN

A. Precast concrete components shall conform to applicable sections of ASTM C
478, ASTM C 857 and ASTM C 858 and the following:

1.

2.

SN

Concrete shall achieve a minimum 28-day compressive strength of 4,000
pounds per square-inch (psi);

Unless otherwise noted, the precast concrete sections shall be designed to
withsiand lateral earth and AASHTO H-20 traffic loads:

Cement shall be Type III Portland Cement conforming to ASTM C 150;
Aggregates shall conform to ASTM C 33;

. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or

deformed welded steel wire conforming to ASTM A 615, A 185, or A 497.
Joints shall be sealed with preformed joint sealing compound conforming to
ASTM C 990.

Shipping of components shall not be initiated until a minimum compressive
strength of 4,000 psi is attained or five (5) calendar days after fabrication
has expired, whichever occurs first.

B. Internal Components and appurtenances shall conform to the following:

1. Screen and support structure shall be manufactured of Type 316 and
316L stainless steel conforming to ASTM F 1267-01;
2. Hardware shall be manufactured of Type 316 stainless steel conforming
to ASTM A 320;
3. Fiberglass components shall conform to the National Bureau of
Standards PS-15 and coated with an isophalic polyester gelcoat;
4. Access system(s) conform to the following:
a. Manhole castings shall be designed to withstand AASHTO H-20
loadings and manufactured of cast-iron conforming to ASTM A 48
Class 30.



ENGINEERED SOLUTIONS

2.2 PERFORMANCE
A. REMOVAL EFFICIENCIES

L.

The SWTD shall be capable of achieving an 80 percent average annual
reduction for a particle distribution having a mean particle size (dso) of 125
microns

The SWTD shall be capable of capturing and retaining 100 percent of
pollutants greater than or equal to 3/16 of an inch regardless of the
pollutant’s specific gravity (i.e.: floatable and neutrally buoyant materials)
for flows up to the device’s rated-treatment capacity. The SWTD shall be
designed to retain all previously captured pollutants addressed by this
subsection under all flow conditions.

The SWTD shall be capable of capturing and retaining total petroleum
hydrocarbons. The SWTD shall be capable of achieving a removal
efficiency of 92 and 78 percent when the device is operating at 25 and 50
percent of its rated-treatment capacity. These removal efficiencies shall be
based on independent third-party research for influent oil concentrations
representative of storm water runoff (20 + 5 mg/L). The SWTD shall be
ereater than 99 percent effective in controlling dry-weather accidental oil
spills.

B. HYDRAULIC CAPACITY

1.

The SWTD shall provide a rated-treatment capacity in accordance with
Table 1. At this rated-treatment capacity, the device shall be capable of
achieving an 80 percent removal efficiency for a particle distribution having
a mean particle size (dso) of 125 microns. This removal efficiency shall be
supported by independent third-party research.

The SWTD shall maintain the peak conveyance capacity of the drainage
network as defined by the Engineer.

C. STORAGE CAPACITY

I.

The SWTD shall be designed with a sump chamber for the storage of
captured sediments and other negatively buoyant pollutants in between
maintenance cycles. The minimum storage capacity provided by the sump
chamber shall be in accordance with the volume listed in Table 1. The
boundaries of the sump chamber shall be limited to that which do not
degrade the SWTD’s treatment efficiency as captured pollutants accumulate.
The sump chamber shall be separate {rom the treatment processing
portion(s) of the SWTD to minimize the probability of fine particle re-
suspension. In order to not restrict the Owner’s ability to maintain the
SWTD, the minimum dimension providing access from the ground surface
to the sump chamber shall be 20 inches in diameter.

The SWTD shall be designed to capture and retain Total Petroleum
Hydrocarbons generated by wet-weather flow and dry-weather gross spills.
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The minimum storage capacity provided by the SWTD shall be in
accordance with the volume listed in Table 1.

23 MANUFACTURER

The manufacturer of the SWTD shall be one that is regularly engaged in the
engineering design and production of systems deployed for the treatment of
storm water runoff for at least five (5) years and which have a history of
successful production, acceptable to the Engineer.

PART 3 - EXECUTION
3.1 HANDLING AND STORAGE

1. The contractor shall exercise care in the storage and handling of the SWTD
components prior to and during installation. Any repair or replacement costs
associated with events occurring after delivery is accepted and unloading has
commenced shall be born by the contractor.

3.2 INSTALLATION

1. The SWTD shall be installed in accordance with the manufacturer’s
recommendations and related sections of the contract documents. The
manufacturer shall provide the contractor installation instructions and offer on-
site guidance during the important stages of the installation as identified by the
manufacturer at no additional expense. A minimum of 72 hours notice shall be
provided to the manufacturer prior to their performance of the services included
under this subsection.

2. The contractor shall fill all voids associated with lifting provisions provided by
the manufacturer. These voids shall be filled with non-shrinking grout
providing a finished surface consistent with adjacent surfaces. The contractor
shall trim all protruding lifting provisions flush with the adjacent concrete
surface in a manner, which leaves no sharp points or edges.

3. The contractor shall removal all loose material and pooling water from the
SWTD prior to the transfer of operational responsibility to the Owner.
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TABLE 1
Storm Water Treatment Device

Hydraulic and Storage Capacities

Treatment Minimum Sump Minimum Oil
Capacity Storage Capacity | Storage Capacity
CDS Model (cfs)/(L/s) (yd®)/ (m*) (gal)/(L)
CDS2015-4-C 0.7 (19.8) 0.9 (0.7) 61{232)
CDS2015-5-C 0.7 (19.8) 1.5(1.1) 83 (313)
CDS52020-C 1.1 (31.2) 1.5(1.1) 99 (376)
CDS2025-C 1.6 (45.3) 1.5(1.1) 116 (439)
CDS§3020-C 2.0 (56.6) 2.1(1.6) 184 (696)
CDS3025-C 2.4 (68.0) 2.1(1.6) 210(795)
CDS3030-C 3.0 (85.0) 2.1(1.6) 236 (895)
CDS3035-C 3.8(106.2) 2.1(1.6) 263 (994)
CDS4030-C 4.5(127.4) 5.6 (4.9 426 (1612)
CDS4040-C 6.0 (169.9) 5.6 (4.3) 520 (1970)
CD54045-C 7.5(212.4) 5.6 (4.3) 568 (2149)
CDS5640-C 9.0 (254.9) 8.7 (6.7) 758 (2869)
CDS5653-C 14.0 (396.5) 8.7(6.7) 965 (3652)
CDS5668-C 19.0 (538.1) 8.7 (6.7) 1172 (4435)
CDS3678-C 25.0 (708) 8.7(6.7) 1309 {45956)
CDS82015-5-F 0.7 (19.8) 1.5 (1.1) 109 (413)
CDS2020-5-F 1.1 (31.2) 1.5(.1) 142 (538)
CD32025-5-F 1.6 (45.3) 1.5(1.1) 153 (57%)
CDS3020-6-F 2.0 (56.6) 2.1(1.6) 202 {765)
CDS3030-6-F 3.0 (85.0) 2.1(1.6) 288 (1089
CDS3035-6-F 3.8(106.2) 2.1(1.6) 327 (1236)
CDS4030-7-F 4.5(127.4) 4.3(3.3) 402 (1522)
CDS4040-7-F 6.0 (169.9) 43(3.3) 500 (1892)
CDS84045-7-F 7.5(212.4) 4.3 (3.3) 543 (2056)
CDS5640-8-F 9.0 (254.9) 5.6(4.3) 554 (2098)
CDS5653-8-F 14.0 (396.5) 5.6 (4.3) 720 (2727)
CDS5668-8-F 19.0 (538.1) 5.6 (4.3) 859 (3252)
CDS5678-8-F 25.0 (708) 5.6 (4.3) 1081 (4091)
CDS3030-V 3.0 (85.0) 150D N/A
CDS5042-V 9.0 (254.9) 1.6 (1.2) N/A
CDS5050-V 11.0(311.5) 1.6 (1.2) N/A
CDS7070-V 26.0 (736.3) 3.3(2.5) N/A
CDS10060-V 30.0 (849.6) 7154 N/A
CDS10080-V 50.0 (1416.0) 7.1(54) N/A
CDS100100-V 64.0 (1812.5) 7.1(5.4) N/A

* Note that all “-C” systems can be fitted with a grated inlet if necessary

* Note that system internals for the “~C” and “-F” models can be put in larger manholes to
accommodate site demands which may change standard capacities listed above

END OF SECTION
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Cost-effective method of gross pollutani removal

Pretreatment reduces size and increases longevity of
lond based BMPs

* Variety of sizes to meet range of applications and flows
* Easy, low-cost maintenance

HDS Applications

*  Pre-treatment for reinwater harvesting/stormwater reuse
*  Pre-treatment for infiltration and bioretention

A bank by o stormwaier refenfion Two and a half months fafer affer
pond in Pinellos County, Florida a CS was insiolfed, the bank *  Urban retrofit/redevelopment
wos fouled with cigorettes and was cleon. .

other debris.

Sediment and trash protection for ponds/lakes
*  Pump protecfion

CDS Peotuwes

Performance verified by NJCAT and WA Ecology
; Flexible deS|gn :

Captures and retains 100% of floatables and neutrally
buoyant debris 2.4 mm or larger

Proven removal of solids, oil and grease

Patented indirect screening capability keeps screen
from clogging

Retention of all captured pollutants, even at

high flows

Easy access to remove captured polluiants

Allows for mulhple mlei p|pes :
1n ilne, grate and curb inlet conflgur'ilons
Eos lyinstalled.in exusfmg storm draln :




Effectively treat stormwater runoff while reducing the
number of struciures on your site.

Why go through all this?

INLET

BYPASS
STRUCTURE

JUNCTION

TREATMENT
UNIT

Traditional Stormwater Treatment Site Design

‘When one system can do it all!

SAVE TIME, SPACE, AND MONEY WITH CDS®

*  Grote inlet option available
*  Accepts multiple inlets ot a variety of angles
e Internal bypass weir
+  Advanced hydrodynaomic separator
®  Captures and retains 100% of floatables and
neuvtrally buoyant debris 2.4mm or larger
°  Patented indirect screening capability keeps
screen from clogging
®  Retention of all coptured pollutants, even ot
high flows K
¢ Performance verified by NJCAT and WA Ecology CDS® Multiple Inlet System




