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Section 1 Discretionary Permit(s)
Form 1-1 Project Information

Project Name   Cargo Solution
Express

APN: 3064-591-12,13 & 631-01

Project Owner Contact Name: Bobby Kang

Mailing
Address:

14581 Valley Blvd. Fontana, CA 92335
E-mail
Address:

bobby@cargosolutionexpre
ss.com

Telephone:   909-350-1644

Permit/Application Number(s):
Tract/Parcel Map
Number(s):

APN: 3064-591-12,13 & 631-
01

Additional Information/

Comments: Site Coordinates
Latitude: 34.4148, Longitude: -117.3925

Description of Project:

The project site is a 20.33 acre of proposed development of Commercial Facility
located in the City of Hesperia, County of San Bernardino, State of California. Consist of
Warehouse & Truck/Trailer parking. The proposed site development is for combined 2
Parcels which consist of a single drainage area DA-1 with two Drainage Managemen Areas
DMA-1,2.

In DMA-1 (10.5 acres), the on site drainage systems consist of swales, grated inlets with filter
insert and pipes will convey the flows to the proposed infiltration/retention basin-1 with
two-stage pits system (Maxwell plus Drywell System) at the northeast corner in  the drainage
management area DMA-1. The proposed infiltration/retention basin-1 with two-stage pits
system is sized to qualify for both required WQMP volume (30,956 CF) as well as the
required detention volume (55,572 CF) from the drainage management area DMA-1.

In DMA-2 (9.83 acres), the on site drainage systems consist of swales, grated inlets with filter
insert and pipes will convey the flows to the proposed infiltration/retention basin-2 with
two-stage pits system (Maxwell plus Drywell System) at the northwest corner in  the
drainage management area DMA-2. The proposed infiltration/retention basin-2 with two-
stage pits system is sized to qualify for both required WQMP volume (28,981 CF) as well as
the required detention volume (52,035 CF) from the drainage management area DMA-1.

Detention volume has been calculated based upon the City of Hesperia "13.5-cf per 100-sf of
impervious area" rule. Required combined detention volume (107,606 CF) exceeds the
combined water quality volume (59,937 CF) from DMA-1 & DMA-2. The infiltration/retention
basin-1 with two-stage pits system will drain out at the northeast corner of DMA-1 to Poplar
Street via undersidewalk parkway drain when reaches capacity. The infiltration/retention
basin-2 with two-stage pits system will drain out at the northeast corner of DMA-2 to Poplar
Street via undersidewalk parkway drain when reaches capacity.
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of BMPs 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
Drainage Management Areas (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.  A map presenting the DMAs must be included as
an appendix to the WQMP document.

Form 3-1  Site Location and Hydrologic Features
Site coordinates take GPS
measurement at  approximate
center of site

Latitude  34.4525 Longitude  -117.3925
Thomas Bros Map page

1 San Bernardino County climatic region:   Desert

2 Does the site have more than one drainage area (DA):  Yes     No If no, 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

Conveyance

DMA1 to Outlet 1
DMA2 to Outlet 2

The project site is a 20.33 acre of proposed development of Commercial Facility located in the
City of Hesperia, County of San Bernardino, State of California. Consist of Warehouse & Truck/Trailer
parking. The proposed site development is for combined 2 Parcels which consist of a single drainage
area DA-1 with two Drainage Managemen Areas DMA-1,2.

In DMA-1 (10.5 acres), the on site drainage systems consist of swales, grated inlets with filter insert and
pipes will convey the flows to the proposed infiltration/retention basin-1 with two-stage pits system
(Maxwell plus Drywell System) at the northeast corner in  the drainage management area DMA-1. The

Outlet 1

DMA 1

Infiltration Basin-1 With Two
Stage Pit System

DMA 1

Infiltration Basin-2 With Two
Stage Pit System

Outlet 2Poplar Street



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

3-1

proposed infiltration/retention basin-1 with two-stage pits system is sized to qualify for both required
WQMP volume (30,956 CF) as well as the required detention volume (55,572 CF) from the drainage
management area DMA-1.

In DMA-2 (9.83 acres), the on site drainage systems consist of swales, grated inlets with filter insert and
pipes will convey the flows to the proposed infiltration/retention basin-2 with two-stage pits system
(Maxwell plus Drywell System) at the northwest corner in  the drainage management area DMA-2. The
proposed infiltration/retention basin-2 with two-stage pits system is sized to qualify for both required
WQMP volume (28,981 CF) as well as the required detention volume (52,035 CF) from the drainage
management area DMA-1.

Detention volume has been calculated based upon the City of Hesperia "13.5-cf per 100-sf of
impervious area" rule. Required combined detention volume (107,606 CF) exceeds the combined water
quality volume (59,937 CF) from DMA-1 & DMA-2. The infiltration/retention basin-1 with two-stage pits
system will drain out at the northeast corner of DMA-1 to Poplar Street via undersidewalk parkway
drain when reaches capacity. The infiltration/retention basin-2 with two-stage pits system will drain
out at the northeast corner of DMA-2 to Poplar Street via undersidewalk parkway drain when reaches
capacity.



















MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

 4-8

Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded

Not
Applicable

S1 Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Storm drain stencils or signage prohibiting dumping and discharge of materials
(“No Dumping – Drains to Ocean”) shall be provided adjacent to each of the
project’s proposed inlets. The stencils shall be inspected and re-stenciled as
needed to maintain legibility.

S2
Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

Project does not propose outdoor storage areas.

S3
Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Where and how Trash, debris and refuge Containers are stored is dictated by
municipal code.

S4

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

In conjunction with routine landscaping maintenance activities, inspect irrigation
for signs of leaks, overspray and repair or adjust accordingly. Adjust system cycle
to accommodate seasonal fluctuations in water demand and temperatures. Ensure
use of native or drought tolerant/non-invasive plant species to minimize water
consumption.

S5
Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

New landscaped areas will be constructed at a minimum of 1 inch below existing
paved areas

S6
Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

Implemented the following design principles to the project: avoid disturbance of
existing westerly channel, constructing retention basins.

S7
Covered dock areas (CASQA New Development
BMP Handbook SD-31)

In the design of maintenance bays & loading docks, containment is encouraged
preventive measures including overflow containment structures & dead-end
Sumps. However, in the case of loading dock from warehouse, engineered
infiltration Systems may be considered.

S8
Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

No Bays, Not applicable
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S9
Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handbook SD-33)

No Vehicle Wash at the site, Not applicable

S10
Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor Processing, Not applicable

Included Not
Applicable

S11
Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

No equipment wash areas, Not applicable

S12
Fueling areas (CASQA New Development BMP
Handbook SD-30)

Will comply with the City requirements. Water from fueling area will be directed to
drain into the site sewer system.

S13
Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

No Hillside Landscaping, Not applicable

S14 Wash water control for food preparation areas No food Preparation, Not applicable

S15
Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No Community Car Wash, Not applicable
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4.1.2 Site Design BMPs
As part of the planning phase of a project, the site design practices associated with new LID requirements in
the Phase II Small MS4 Permit must be considered.  Site design BMP measures can result in smaller Design
Capture Volume (DCV) to be managed by both LID and hydromodification control BMPs by reducing runoff
generation.

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation
and flow paths will influence the overall site design.

Describe site design and drainage plan including:

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

Proposed site design practices and their implementation at this site is provided in Form 4.1-3 (Site Design
Practices Check List). Proposed Site Design BMPs is provided in Form 4.3-2 (Site Design BMPs). Please refer
to Form 4.1-3 and Form 4.3-2 for site design practices and site design BMPs.

 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
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Form 4.1-3 Site Design Practices Checklist
Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes     No
Explanation: The site has landscaped area along the site perimeter, large number of planter areas in addition to an
infiltration/retention basin with two stage pits system.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes  No
Explanation: Runoff from impervious surfaces will be conveyed through  landscaped areas along site perimeter and the
planters so that infiltration is maximized. Runoff will also be intercepted by an infiltration/retention basin-1,2 with two strage
pits system.

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: The site currently drains Northeast. Post developed flow will also drain Northeast this is consistent with existing
and Master Planned flow patterns.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain : Yes  No
Explanation: Part of the impervious areas including rerouting rooftop drainage pipes will be drained into landscaped areas
where available & convyed to infiltration/retention basin-1,2 with two stage pits system.

Use of Porous Pavement.:  Yes  No
Explanation: Due to the low infiltration capability of the underlying soil and site constraint, the site is proposed to drain to the
infiltration/retention basin-1,2 with two stage pits system for infiltration.

Protect existing vegetation and sensitive areas: Yes  No
Explanation: There are no environmentally sensitive portions onsite and existing vegetation will be kept as much as possible.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes  No
Explanation: Part of the disturbed areas will be revegeated with drought tolerant vegetation.

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

Explanation: No compaction will be performed within the area of landscaping/planters and the proposed infiltration/retention
basin-1,2 with two stage pits system.

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: Part of the Runoff will be rerouted into the landscape area and will be conveyed & intercepted by the
infiltration/retention-1,2 basin with two stage pits system for infiltration.

Stake off areas that will be used for landscaping to minimize compaction during construction: Yes  No
Explanation: No compaction will be performed within the area where landscape areas are proposed.

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.:   Yes  No
Explanation: Instead, the site is utilizing the proposed infiltration/retention basin-1,2 with two stage pits system for water
collection and infiltration.

Stream Setbacks.  Includes a specified distance from an adjacent steam: : Yes  No
Explanation: There are no adjacent steams to the site.
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4.2 Treatment BMPs
After implementation and design of both Source Control BMPs and Site Design BMP measures, any
remaining runoff from impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or
biotreatment) designed to infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in
Permit Section E.12.e (ii)(c) Numeric Sizing Criteria for Storm Water Retention and Treatment.

4.2.1 Project Specific Hydrology Characterization

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

1 Project area DMA 1
(ft2):

457,380

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc):  0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.458 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.5665
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (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
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  30,956
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 10.50 457,380

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.237

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.458 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 0.5665 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 0.8122

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 0.71 acre-feet
V0 = 30,956 CF

8) Detention Volume Calculation:

Use City rule of "13.5-cf of retention per 100-sf of impervious area"

Detention Volume: 55,572 CF [{(20.33*43560)*0.9}*13.5]/100

Target Captured Volume/Retention Volume Calculation
Watershed DMA 1 (West Lot)
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Form 4.2-1 Continues:  LID BMP Performance Criteria for Design Capture Volume
(DMA-2)

1 Project area DMA  (ft2):
428,268

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc):  0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.458 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.5665
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (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
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  28,981
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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

Combined Design Capture Volume from DA-1 (DMA-1 & DMA-2): 59,937 CF



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 9.83 428,268

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.237

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.458 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 0.5665 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 0.8122

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 0.67 acre-feet
V0 = 28,981 CF

8) Detention Volume Calculation:

Use City rule of "13.5-cf of retention per 100-sf of impervious area"

Detention Volume: 52,035 CF [{(20.33*43560)*0.9}*13.5]/100

Target Captured Volume/Retention Volume Calculation
Watershed DMA 2 (East Lot)

Adam Shafiq
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HCOC Mitigation:
In developed condition the site will drain to the proposed Infiltration/Retention Basin 1-4 for mitigation of WQMP
volume and the Detention Volume per the City requirement.
The "13.5-cf of retention per 100-sf of impervious area" rule was used to quantify and mitigate onsite retention volume
to comply with the City mitigation requirement.
When the Infiltration/Retention Basin-1,2 with two stage pits system reaches their capacity, they will drain to the
Poplar Street via under sidewalk parkway drains to the existing drainage course located at the northeast corner of the
site. Water will ultimately drain to Oro Grande Wash via the existing drainage courses.

Form 4.2-2  Summary of Hydromodification Assessment

Is the change in post- and pre- condition flows captured on-site? :  Yes     No
If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr 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- Addendum 1)
If “No,” then proceed to Section 4.3 BMP Selection and Sizing

Condition Runoff Volume (ft3)
Time of Concentration

(min)
Peak Runoff (cfs)

Pre-developed
1

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed
4

Form 4.2-3 Item 13

5

Form 4.2-4 Item 14

6

Form 4.2-5 Item 14

Difference
7

Item 4 – Item 1

8

Item 2 – Item 5

9

Item 6 – Item 3

Difference
(as % of pre-developed)

10      %
Item 7 / Item 1

11      %
Item 8 / Item 2

12      %
Item 9 / Item 3
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)
Feasibility Criterion – Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                           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 ten feet from building foundations or an alternative setback.
 A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)?                                                                                                                                                                            Yes  No

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes  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  No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Selection and Evaluation of Biotreatment BMP.
If no, then proceed to Item 8 below.
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP.
If no, then proceed to Item 9, below.
9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Site Design BMPs.

4.3.2 Site Design  BMP
Section E.12.e. of the Small Phase II MS4 Permit emphasizes the use of LID preventative measures; and the
use of Site Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs.
Therefore, all applicable Site Design Measures shall be provided except where they are mutually exclusive

Adam Shafiq
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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 Site Design BMPs. If a project cannot feasibly
meet BMP sizing requirements or cannot fully address hydromodification, feasibility of all applicable Site
Design BMPs 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 BMP. Refer to Section 5.4 in the TGD for more detailed guidance.

Form 4.3-2  Site Design BMPs (DA 1)
1 Implementation of Impervious Area Dispersion BMP (i.e.
routing runoff from impervious to pervious areas), excluding
impervious areas planned for routing to on-lot infiltration
BMP:  Yes    No If yes, complete Items 2-5; If no,
proceed to Item 6

DA 1  DMA 1
BMP Type

DA 1  DMA 2
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Total impervious area draining to pervious area (ft2) 182,952 171,190

3 Ratio of pervious area receiving runoff to impervious area 0.11 0.09

4 Retention volume achieved from impervious area
dispersion (ft3) V = Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

838 CF 642 CF

5 Sum of retention volume achieved from impervious area dispersion (ft3):  1,480      Vretention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g.
on-lot rain gardens):  Yes    No  If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

7 Ponding surface area (ft2)

8 Ponding depth (ft) (min. 0.5 ft.)

9 Surface area of amended soil/gravel (ft2)

10 Average depth of amended soil/gravel (ft) (min. 1 ft.)

11 Average porosity of amended soil/gravel

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

13 Runoff volume retention from on-lot infiltration (ft3): Vretention =Sum of Item 12 for all BMPs
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Form 4.3-2  Site Design BMPs (DA 1)

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

14 Implementation of Street Trees:   Yes      No
If yes, complete Items 14-18.  If no, proceed to Item 19

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Number of Street Trees

16 Average canopy cover over impervious area (ft2)

17 Runoff volume retention from street trees (ft3)
Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of
0.05 inches

18 Runoff volume retention from street tree BMPs (ft3):       Vretention = Sum of Item 17 for all BMPs

19 Total Retention Volume from Site Design BMPs:  1,480 Sum of Items 5, 13 and  18
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Form 4.3-2 Infiltration LID BMP - including underground BMPs
(DA-1: DMA-1, DMA-2)

1 Remaining LID DCV not met by site design BMP (ft3):  59,937 Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19

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

DMA 1
BMP Type
Inf. Basin 1

DMA 2
BMP Type :
Inf. Basin-2

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 C of the TGD for WQMP for minimum requirements for
assessment methods

6.45 6.45

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 2.25 2.25

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 2.85 2.85

5 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 48 48

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

for WQMP for BMP design details
11.4 11.4

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 4.0 4.0

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

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

56,794 59,140

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,

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

0 0

10 Amended soil porosity 0 0

11 Gravel depth, dmedia (ft) Only included in certain BMP types,  see

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

12 Gravel porosity - -

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

14 Above Ground Retention Volume (ft3) Vretention = Item 8 * [Item7 +

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))]

56,794 59,140

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

1,037 1,037

16 Total Retention Volume from LID Infiltration BMPs: 118,008 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17  Fraction of DCV achieved with infiltration BMP: 197% Retention% = Item 16 / Form 4.2-1 Item 7

18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   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
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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.



RET/INF BASIN-1 (WEST LOT)

Surface Area 8461 SF Inf. Surface area at halfway water depth
Rock Depth 0 FT
Surface Depth 6 FT Ponding Water Depth
Infiltration 0.7125 FT [(2.85/12)*3]  Design Inf Rate: 2.85 "/hr per Inf. Testing Report

3-hr Inf. Credit while basin filling

Volume Provided 56794 CF

Volume Needed 55,572 CF Detention Vol. Required per City Standard

Difference 1,222 CF

Adam Shafiq
Text Box
Total Retention/Infiltration Vol. Provided in Basin-1: 56,794 CF

Adam Shafiq
Text Box
From DMA-1



Infiltration Drawdown Time Calculation: Inf. Basin-1 (In DMA-1)

Infiltration Surface Area Provided: 8,461 SF
Infiltration Rate per WebSoil Report 6.45 in/hr (Average Inf. Rate per Inf Testing Report)

0.54 ft/hr
Facor of Safety 2.25
Design Infiltration Rate 0.239 ft/hr

Volume needed to be Infiltrated 56,794 cu.ft (Provided Volume)(Reqd. Vol. 55,572 CF)
Infiltration Volume per hour 2021.24 cu.ft/hr (8,461 sft * 0.239 ft/hr)

Infiltration Draw Down Time 28.10 Hours (56,794 cu.ft / 2021.24 cu.ft/hr)
28 hr < 48 hr draw down time. OK



RET/INF BASIN-2 (EAST LOT)

Surface Area 14925 SF Inf. Surface area at halfway water depth
Rock Depth 0 FT
Surface Depth 3.25 FT Ponding Water Depth
Infiltration 0.7125 FT [(2.85/12)*3]  Design Inf Rate: 2.85 "/hr per Inf. Testing Report

3-hr Inf. Credit while basin filling

Volume Provided 59140 CF

Volume Needed 52,035 CF Detention Vol. Required per City Standard

Difference 7,105 CF

Adam Shafiq
Text Box
Total Retention/Infiltration Vol. Provided in Basin-1: 59,140CF

Adam Shafiq
Text Box
From DMA-2



Infiltration Drawdown Time Calculation: Inf. Basin-2 (In DMA-2)

Infiltration Surface Area Provided: 14,925 SF
Infiltration Rate per WebSoil Report 6.45 in/hr (Average Inf. Rate per Inf Testing Report)

0.54 ft/hr
Facor of Safety 2.25
Design Infiltration Rate 0.239 ft/hr

Volume needed to be Infiltrated 59,140 cu.ft (Provided Volume)(Reqd. Vol. 52,035 CF)
Infiltration Volume per hour 3565.42 cu.ft/hr (14,925 sft * 0.239 ft/hr)

Infiltration Draw Down Time 16.59 Hours (59,140 cu.ft / 3,665.42 cu.ft/hr)
17 hr < 48 hr draw down time. OK



Adam Shafiq
Text Box
Two Stage Pit Rentention Capacity Calculation in DMA-1 & DMA-2



Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
1.00

Adam Shafiq
Typewriter
3

Adam Shafiq
Typewriter
2

Adam Shafiq
Typewriter
3

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
0.75

Adam Shafiq
Typewriter
0.50

Adam Shafiq
Typewriter
0.75

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
2.25

Adam Shafiq
Typewriter
2.25

Adam Shafiq
Typewriter
6.45

Adam Shafiq
Typewriter
2.85

Adam Shafiq
Typewriter
/

Adam Shafiq
Text Box
Average Inf. Rate : 6.45 in/hr Avg. Inf. Rate from two tested pit in the WQMP BMP basin. Soil Infiltration Testing Report, dated October 28, 2022
Design Inf Rate: 6.45/2.25 = 2.85"/hr



Adam Shafiq
Callout
Avg. Inf RAte: 6.45"/hr
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4.3.5 Conformance Summary
Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration,
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 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1: DMA1 & DMA-2)

1 Total LID DCV for the Project DA-1 (ft3): 59,937 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 1,480 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 118,008 CF  Copy Item 16 in Form 4.3-2

4 On-site biotreatment with volume based biotreatment BMP (ft3): 0   Copy Item 3 in Form 4.3-4

5 Flow capacity provided by flow based biotreatment BMP (cfs):  Copy Item 6 in Form 4.3-4

6 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:
 Full retention of LID DCV with site design  or infiltration BMP:   Yes   No

If yes, sum of Items 2, 3, and 4 is greater than Item 1
 Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that

address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, 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; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV:  Yes   No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 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 Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 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,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 -
Form 2.4-1 Item 2)%

 Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:
1) Equal or greater amount of runoff infiltrated or evapotranspired;
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;
4) Equal or greater accessibility and ease of inspection and maintenance.
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Section 5 Inspection and Maintenance
Responsibility
for Post Construction BMP

All BMPs 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 a
Maintenance Agreement. The Maintenance Agreement must also be attached to the WQMP.

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

BMP
Reponsible

Party(s)
Inspection/ Maintenance

Activities Required
Minimum Frequency

of Activities

Infiltration/Retentio
n basin-1,2 w/two
stage pits system

Cargo Solution
Express

Remove accumulated trash and debris in the basin at the
start and end of the wet season. Inspect for standing

water at the end of the wet season.

Trim vegetation at the beginning and end of the wet
season to prevent establishment of woody vegetation and

for aesthetic and vector reasons.

Remove accumulated sediment and regrade when the
accumulated sediment volume exceeds 10% of the basin.

Inspect two-stage pits system for any accomulated
sediments, debris.

If erosion is occurring within the basin, re-vegetate
immediately and stabilize with an erosion control mulch

or mat until vegetation cover is establisheds Inc.

2 times a year at the
beginning and end of

the rainy season
(October to March)

Education of
Property Owners,

Tenants and
Occupants on

Stormwater BMPs

Cargo Solution
Express

Practical education materials will be provided to property
owners covering various water quality issues that will

need to be addressed on their specific site. These
materials will include general good house keeping

practices that contribute to the protection of storm water
quality and BMP’s that eliminate or reduce pollution

Ongoing

Note that at time of Project construction completion, the Maintenance Agreement must
be completed, signed, notarized and submitted to the County Stormwater Department
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