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Project Description 
 
The project site is approximately 0.69 acres. The subject site is bounded on the 
north by Huntington Drive, on the east by Encino Avenue, and on the south by Alta 
Street and private property. The west is bounded by private property. See 
Appendix for Vicinity Map.  
The site is zoned as Retail Corridor Mixed Use where restaurants are permitted by 
right in this zone. The existing site is occupied by asphalt parking and drive lanes 
of approximately 23,251 square feet and landscaped area of approximately 2,736 
square feet. The discharge flow is broken into one drainage sub-area. Sub-area 
100 sheet flows from the northwest to the southeast to an existing culvert. 
Drainage from the culvert exits into Alta Street and is conveyed via gutters into a 
culvert at the east end of Alta Street. Drainage is then conveyed to Santa Anita 
Wash, which flows into the Rio Hondo Channel. The Rio Hondo Channel joins the 
Los Angeles River, ultimately ending in the Pacific Ocean. 
Based on Site plan prepared by CRHO Architecture (Project Architect), the existing 
building and parking area will be demolished to accommodate the construction of 
a new Starbucks restaurant building (approximately 2,200 square feet). The new 
Starbucks building will be constructed approximately 19 ft east of the westerly 
property line and approximately 38 ft south of the northerly property line. Other 
planned improvements include new parking stalls, a menu board, a new trash 
enclosure, and new concrete walkways (approximately 23,704 square feet), and 
new planter areas (approximately 6,283 square feet). The site can be accessed 
from Huntington Drive or the neighboring property. 
In the proposed condition the site has been divided into three drainage sub-areas. 
The runoff from sub-areas 500, 600, and 700 is collected into onsite catch basins 
and routed via underground storm drainpipes into underground infiltrators on the 
Starbucks property. Once the system has reached capacity the runoff will flow from 
the catch basin located at node 501 and exit the site via an existing culvert. The 
culvert conveys drainage into the Alta Street, which then flows via surface flow into 
a channel at the end of Alta Street. The drainage is conveyed into the Santa Anita 
Wash, which connects to the Rio Hondo Channel, then joins the Los Angeles River 
and ultimately ends in the Pacific Ocean.  
The site is located in the Los Angeles River Watershed. The pollutants of concern, 
as per the 2016 CWA Section 303(d) Listed Waters with Adopted TMDLs, in Peck 
Road Park Lake are: Chlordane (tissue), DDT (tissue), Odor, Organic 
Enrichment/Low Dissolved Oxygen, and Trash. In Rio Hondo Reach 3 (above 
spreading grounds) are: Indicator Bacteria, Iron, and Oxygen, dissolved. In the Rio 
Hondo Reach 2 (At Spreading Grounds) are: Coliform Bacteria and Cyanide. In 
the Rio Hondo Reach 1 (Confl. LA River to Snt Ana Fwy) are Copper, Indicator 
Bacteria, lead, pH, Toxicity, Trash, and Zinc.  In the Los Angeles River Reach 2 ( 
Carson to Figueroa Street) are Ammonia, Copper, Indicator Bacteria, Lead, 
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Nutrients (Algae), Oil, and Trash. In the Los Angeles River Reach 1 (Estuary to 
Carson Street) are Ammonia, Cadmium, Copper (dissolved), Cyanide, Indicator 
Bacteria, Lead, Nutrients (Algae), pH, Trash, and Zinc (Dissolved). In the Los 
Angeles Estuary (Queensway Bay) are Trash. In the San Pedro Bay Near/Off 
Shore Zones are Chlordane, PCBs, Total DDT, and Toxicity. 
 
The Standard Industrial Classification Code which best describes the facility 
operations are: 5812 Restaurants, Sandwich Shops and Cafes. 
The following activities will take place at this site: Preparation of meals, snacks, 
and beverages to customer order for immediate on-premises and off-premises 
consumption. Food preparation, consumption, and cleanup produce organic 
waste. 

• Organic material will be properly stored inside the Restaurant.  
• There is an outdoor walled and covered storage area next to the refuse 

enclosure. 
• No vehicle maintenance, washing, cleaning or repair will take place at the 

site.  
• No service bays will be provided. 
• No loading dock will be necessary and no storage will take place onsite. 
 
Existing impervious area = 90.88 %  Proposed impervious area = 79.05 % 
Existing Site pervious area = 9.12 %       Proposed pervious area = 20.95 % 
 

Lot/Property Size 
Surface Area: 

90,992 Sq ft Disturbance Area1: 
Includes right of way, 

fill/borrow sites. 

29,987 Sq ft 

2.09 acres 0.69 acres 

Existing 
Impervious Area: 

27,251 Sq ft 
Post Construction 
Impervious Area: 

23,704 Sq ft 
0.63 acres 0.54 acres 

90.88 % impervious to 
total size 79.05 % impervious 

to total size2 
Total SWQDv 

Required: 2,015 Cu. ft. Total SWQDv 
Provided: 2,121 Cu. ft. 

 
 
As per the “County of Los Angeles Department of Public Works” Low Impact 
Development. Standards Manual dated February 2014, and as per the activities 
and the characteristics of this project, it is cataloged as Designated Project and 
requires the elaboration of a Standard Urban Stormwater Mitigation Plan. 

 
1 Disturbance Areas less than 1 acre, provide Erosion and Sediment Control Plan (ESCP), all others 1 acre and more refer to General 
Construction Permit. 
2 Where Redevelopment results in an alteration of >50% impervious surfaces of a previously existing development, and the existing development 
was not subject to post-construction storm water quality control requirements, the entire project must be mitigated. 
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SUSMP SPECIFIC REQUIREMENTS 
1. Peak Stormwater Runoff Discharge Rates 
This project should be designed for 10-year, 24-hour and 25-year, 24-hour 
rainfall event. As per the Los Angeles County Department of Public Works, the 
site is located near rainfall isohyet 6.8 in. as per 1-H1.30 MOUNT WILSON 50-
YEAR 24-HOUR ISOYHET (See Appendix)  
The total runoff from the site will be computed using the information given by the 
L.A.C.P.W. Hydrology Manual related to Soil Classification and 10-Year and 25-
Year 24-Hour Isohyet for said site. The Isohyet is also utilized to determine the 
runoff when the Rational Formula is used. The Rational Formula assumes that 
the effective rainfall intensity over the site is equal to the intensity found at the 
time of concentration.   
From LACDPW Soil Classification Area: 006 
Isohyet Events: 10 Year and 25 Year-24-hour 
Time of concentration 
The time of concentration was computed using the HydroCalc program from 
LACDPW.  
   
 CD = (0.9 x Imp) + [(1.0 – Imp) x CU)] If CD < CU, use CD = CU 
The discharge Q was computed using the Rational Formula. 
 
Pre-development Condition 
 
Node 100 to Node 101 
 
Area =1.151 acres 
L = 376 ft. s = 0.0159 Tc = 6.00 min. 

   
Q10 = 3.00 cfs.  Q25 = 4.06 cfs. 
I = 2.93 in/hr.   I = 3.93 in/hr.  



Low Impact Development (LID) Plan 
Proposed Starbucks Restaurant 

HWY 210 & Huntington SW 
Monrovia, California 

P:\CFA20011\Reports\WQMP\Starbucks\LID Report-Starbucks.docx - 7 - 

 
Node 200 to Node 201 
 
Area =0.654 acres 
L = 230 ft. s = 0.0186 Tc = 5.00 min. 

   
Q10 = 1.87 cfs.  Q25 = 2.31 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr.   
 
Node 300 to Node 301 
 
Area =0.047 acres 
L = 52 ft. s = 0.0119 Tc = 5.00 min. 

   
Q10 = 0.13 cfs.  Q25 = 0.16 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr.  
 
Node 400 to Node 401 
 
Area =0.03 acres 
L = 33 ft. s = 0.0206 Tc = 5.00 min. 

   
Q10 = 0.08 cfs.  Q25 = 0.10 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr.  

Node 500 to Node 501 
 
Area =0.238 acres 
L = 30 ft. s = 0.0613 Tc = 5.00 min. 

   
Q10 = 0.66 cfs.  Q25 = 0.83 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 
 
 
Total runoff pre-development condition.  
 Q10 = 3.00 + 1.87 + 0.13 + 0.08 + 0.66 = 5.74 cfs 
 Q25 = 4.06 + 2.31 + 0.16 + 0.10 + 0.83 = 7.46 cfs 
 
Ultimate disposition of on-site runoff. 
The discharge for onsite drainage will be located north of the property. See 
Hydrology Map 
 
Burn Factor. The site is paved, no Burn Factor is calculated 
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Post-development Condition 
The following calculations are used to size the required grate inlets and piping. 
 
Node 100 to Node 101 
 
Area =0.581 acres 
L = 368 ft. s = 0.007 Tc = 7.00 min. 

   
Q10 = 1.40 cfs.  Q25 = 1.87 cfs. 
I = 2.73 in/hr.   I = 3.60 in/hr. 
 
Node 200 to Node 201 
 
Area =0.27 acres 
L = 138 ft. s = 0.0151 Tc = 5.00 min. 

   
Q10 = 0.77 cfs.  Q25 = 0.95 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 

 
Node 300 to Node 301 
 
Area =0.230 acres 
L = 162 ft. s = 0.0175 Tc = 5.00 min 

   
Q10 = 0.66 cfs.  Q25 = 0.81 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr.  

 
Node 400 to Node 401 
 
Area =0.119 acres 
L = 143 ft. s = 0.02 Tc = 5.00 min 

   
Q10 = 0.33 cfs.  Q25 = 0.42 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 

Node 500 to Node 501 
 
Area =0.487 acres 
L = 2.88 ft. s = 0.0131 Tc = 5.00 min 

   
Q10 = 1.38 cfs.  Q25 = 1.71 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 

Node 600 to Node 601 
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Area =0.205 acres 
L = 180 ft. s = 0.0061 Tc = 5.00 min 

   
Q10 = 0.57 cfs.  Q25 = 0.72 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 

Node 700 to Node 701 
 
Area =0. acres 
L = 99 ft. s = 0.0147 Tc = 5.00 min 

   
Q10 = 0.08 cfs.  Q25 = 0.10 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 

Node 800 to Node 801 
 
Area =0.49 acres 
L = 125 ft. s = 0.018 Tc = 5.00 min 

   
Q10 = 0.53 cfs.  Q25 = 0.69 cfs. 
I = 3.19 in/hr.   I = 3.93 in/hr. 
 
Total runoff post-development condition.  

Q10 = 1.40 + 0.77 + 0.66 + 0.33 + 1.38 + 0.57 + 0.08 + 0.53 = 5.72 cfs 
Q25 = 1.87 + 0.95 + 0.81 + 0.42 + 1.71 + 0.72 + 0.10 + 0.69 = 7.27 cfs 

 
Volume to Retain 
 
The volume to retain will be the difference in volume between the Post Q10 = 
5.72 cfs minus the Pre Q10 = 5.74 cfs 
  ΔQ = -0.02 cfs. 
 
No volume to retain. 
 
2. Minimize Stormwater Pollutants of Concern 
Anticipated Pollutants of the Project Area 
The anticipated pollutants in the restaurant and parking lot of this project as per 
Table 7-3: “Typical Pollutants of Concern by Land Use” are as follows: 
Commercial – food related 

• Suspended Solids 
• Total Phosphorous 
• Total Nitrogen 
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• Total Kjeldahl Nitrogen 
• Copper Total 
• Lead Total 
• Zinc Total 
 
The traditional way to remove sediments is by sedimentation. Many toxic metals 
are attached to suspended solids and may settle out as sediment.  Oil and grease 
as floating substances will be eliminated by filtration/adsorption.  
Runoff containing surface oil and grease contaminants from the parking lot will be 
collected by the concrete curb and gutter system and will be treated.  From the 
Standard Urban Storm Water Mitigation Plan the selected BMP to be used is RET-
3 Infiltration Trench. 
This system shall be used to remove soluble pollutants depending of the holding 
time, the degree of bacterial activity and chemical bonding with the soil, to mitigate 
the first inches of rainfall from the site included in the private storm drain system, 
and they will maximize the reduction of pollutant loadings in the runoff to the 
Maximum Extent Practicable. 
 
3. Source Control BMPs 
Source Control BMPs, structural and non-structural and Treatment BMPs will be 
implemented after construction and before the operation of the Warehouse, 
inspection, maintenance frequency and inspection criteria and the responsible 
party is described in detail in the “BMP Operations and Maintenance Plan” see 
page 14. The responsible party information is located in page 16. 
 
S-1: Storm Drain Message and Signage 
Purpose 
Waste material dumped into storm drain inlets can adversely impact surface and 
ground waters. In fact, any material discharged into the storm drain system has 
the potential to significantly impact downstream receiving waters. Storm drain 
messages have become a popular method of alerting and reminding the public 
about the effects of and the prohibitions against waste disposal into the storm drain 
system. The signs are typically stenciled or affixed near the storm drain inlet or 
catch basin. The message simply informs the public that dumping of wastes into 
storm drain inlets is prohibited and/or that the drain ultimately discharges into 
receiving waters. 
General Guidance 
 The signs must be placed so they are easily visible to the public. 
 Be aware that signs placed on sidewalk will be worn by foot traffic. 
Design Specifications 
 Signs with language and/or graphical icons that prohibit illegal dumping, must be 

posted at designated public access points within the project area.  
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 Storm drain message markers, placards, concrete stamps, or stenciled 
language/icons (e.g., “No Dumping – Drains to the Ocean”) are required at all 
storm drain inlets and catch basins within the project area to discourage illegal 
or inadvertent dumping. Signs should be placed in clear sight facing anyone 
approaching the storm drain inlet or catch basin from either side. A stencil can 
be purchased for a nominal fee from LACDPW Building and Safety Office by 
calling (626) 458-3171. All storm drain inlet and catch basin locations are 
identified on the project site map. 

 
S-2: Outdoor Material Storage Area 
Purpose 
No Applicable. The County defines outdoor material storage areas as areas or 
facilities whose sole purpose is the storage of materials. Materials, including raw 
materials, by-products, finished products, and waste products, stored outdoors can 
become sources of pollutants in stormwater runoff if not handled or stored properly.  
 
S-3: Outdoor Trash Storage and Waste Handling Area 
Purpose 
Stormwater runoff from areas where trash is stored or handled can be polluted. 
Loose trash and debris can be easily transported by water or wind into nearby 
storm drain inlets, channels, and/or receiving waters. Waste handling operations 
(i.e., dumpsters, litter control, waste piles) may be sources of stormwater pollution. 
Design Specifications 
Wastes from industrial sites are typically hauled away for disposal by either public 
or commercial carriers that may have design or access requirements for waste 
storage areas.  The waste hauler should be contacted prior to the design of trash 
storage and collection areas to determine established and accepted guidelines for 
designing trash collection areas. All hazardous waste must be handled in 
accordance with the legal requirements established in Title 22 of the California 
Code of Regulations.  
 
S-4: Outdoor Loading/Unloading Dock Area 
Purpose 
Not Applicable. Materials spilled, leaked, or lost during loading or unloading may 
collect on impervious surfaces or in the soil and be carried away by stormwater 
runoff or when the area is cleaned.  
 
S-5: Outdoor Vehicle/Equipment Repair/Maintenance Area 
Purpose 
Not Applicable. Activities in vehicle and equipment repair/maintenance areas that 
can contaminate stormwater runoff include engine repair, service, and parking (i.e., 
leaking engines or parts).  
 

S-6: Outdoor Vehicle/Equipment/Accessory Washing Area 
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Purpose 
Not Applicable. Washing vehicles, equipment, and accessories in areas where 
wash water flows onto the ground can pollute stormwater runoff and adversely 
impact receiving waters.  
 
S-7: Fuel and Maintenance Area 
Purpose 
Not Applicable. Spills at vehicle and equipment fueling areas can be a significant 
source of pollution because fuels contain toxic materials and heavy metals that are 
not easily removed by stormwater quality control measures.  
 
 
 
 
 
S-8: Landscape Irrigation Practices 
Purpose 
Irrigation runoff provides a pathway for pollutants (i.e., nutrients, bacteria, organics, 
sediment) to enter the storm drain system. By effectively irrigating, less runoff is 
produced resulting in less potential for pollutants to enter the storm drain system. 
General Guidance 
 Do not allow irrigation runoff from the landscaped area to drain directly to storm 

drain system. 
 Minimize use of fertilizer, pesticides, and herbicides on landscaped areas. 
 Plan sites with sufficient landscaped area and dispersal capacity (e.g., ability to 

receive irrigation water without generating runoff). 
 Consult a landscape professional regarding appropriate plants, fertilizer, 

mulching applications, and irrigation requirements to ensure healthy vegetation 
growth. 

Design Specifications 
 Choose plants that minimize the need for fertilizer and pesticides. 
 Group plants with similar water requirements and water accordingly. 
 Use mulch to minimize evaporation and erosion. 
 Include a vegetative boundary around project site to act as a filter. 
 Design the irrigation system to only water areas that need it. 
 Install an approved subsurface drip, pop-up, or other irrigation system.1 The 

irrigation system should employ effective energy dissipation and uniform flow 
spreading methods to prevent erosion and facilitate efficient dispersion. 

 Install rain sensors to shut off the irrigation system during and after storm events. 
 Include pressure sensors to shut off flow-through system in case of sudden 

pressure drop. A sudden pressure drop may indicate a broken irrigation head or 
water line. 
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 If the hydraulic conductivity in the soil is not sufficient for the necessary water 
application rate, implement soil amendments to avoid potential geotechnical 
hazards (i.e., liquefaction, landslide, collapsible soils, and expansive soils).  

 
For sites located on or within 50 feet of a steep slope (15% or greater), do not 
irrigate landscape within three days of a storm event to avoid potential 
geotechnical instability. 
 Implement Integrated Pest Management practices. 
 
S-9: Building Materials Selection 
Purpose 
Building materials can potentially contribute pollutants of concern to stormwater 
runoff through leaching. For example, metal buildings, roofing, and fencing 
materials may be significant sources of metals in stormwater runoff, especially due 
to acidic precipitation. The use of alternative building materials can reduce 
pollutant sources in stormwater runoff by eliminating compounds that can leach 
into stormwater runoff. Alternative building materials may also reduce the need to 
perform maintenance activities (i.e., painting) that involve pollutants of concern, 
and may reduce the volume of stormwater runoff. Alternative materials are 
available to replace lumber and paving. 
 
Design Specifications 
 
Lumber 
Decks and other house components constructed using pressure-treated wood that 
is typically treated using arsenate, copper, and chromium compounds are 
hazardous to the environment. Pressure-treated wood may be replaced with 
cement-fiber or vinyl. 
Roofs, Fencing, and Metals 
Minimizing the use of copper and galvanized (zinc-coated) metals on buildings and 
fencing can reduce leaching of these pollutants into stormwater runoff. The 
following building materials are conventionally made of galvanized metals: 
 Metal roofs; 
 Chain-link fencing and siding; and 
 Metal downspouts, vents, flashing, and trim on roofs. 
Architectural use of copper for roofs and gutters should be avoided. As an 
alternative to copper and galvanized materials, coated metal products are 
available for both roofing and gutter application. Vinyl-coated fencing is an 
alternative to traditional galvanized chain-link fences. These products eliminate 
contact of bare metal with precipitation or stormwater runoff, and reduce the 
potential for stormwater runoff contamination. Roofing materials are also made of 
recycled rubber and plastic.  
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S-10: Animal Care and Handling Facilities 
Purpose 
Not Applicable. Animal care, confinement, and slaughter may potentially 
contribute nutrients, bacteria and viruses, and other pollutants to stormwater 
runoff. Implementing source control measures, such as preventing stormwater 
runoff in animal care and confinement areas and good housekeeping, reduces the 
potential for pollutant mobilization from animal care and handling facilities into 
stormwater runoff. 
 
S-11: Outdoor Horticulture Areas 
Purpose 
Not Applicable. Horticulture areas may potentially contribute nutrients, bacteria, 
organics, sediment, and other pollutants to the stormwater runoff. Irrigation runoff 
provides a pathway for pollutants to enter the storm drain system. Implementation 
of source control measures can reduce the potential for pollutant mobilization from 
outdoor horticulture areas into stormwater runoff. 
 
4. Conserve Natural Areas 
 
Total landscape area is 6,283 sf. New landscape is implemented using native and 
drought tolerant plants. Parking lot islands and other landscaped areas are used.  
 
5. Provide Proof of Ongoing BMP Maintenance 
See VII. Maintenance Covenant at the end on the document.  
 

BMP Operations and Maintenance Plan 
 

BMP 
Responsible 

Party 
Maintenance 

Activity 

Inspection/Main
tenance 

Frequency 

Source Control BMPs  

S-1 Storm Drain 
Message and Signage 
 

Starbucks Legibility and visibility of 
markers and signs should 
be maintained (e.g., signs 
should be repainted or 
replaced as necessary). If 
required by LACDPW, the 
owner/operator shall enter 
into a maintenance 
agreement with the agency 
or record a deed restriction 

Once every 6 
months. 
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upon the property title to 
maintain the legibility of 
placards and signs. 

S-3 Outdoor Trash 
Storage and Waste 
Handling Area 

Starbucks The integrity of structural 
elements that are subject to 
damage (e.g., screens, 
covers, signs) must be 
maintained by the 
owner/operator as required 
by local codes and 
ordinances. Outdoor 
material storage areas must 
be checked periodically to 
ensure containment of 
accumulated water and 
prevention of stormwater 
run-on. Any enclosures 
should be checked 
periodically to ensure spills 
are contained efficiently. 
Maintenance agreements 
between LACDPW and the 
owner/operator may be 
required. Failure to properly 
maintain building and 
property may subject the 
property owner to citation. 

Once a week with 
maintenance 
activities. 

S-8 Landscape 
Irrigation Practices 

Starbucks Maintain irrigation areas to 
remove trash and debris 
and loose vegetation. 
Rehabilitate areas of bare 
soil. If a rain or pressure 
sensor is installed, it should 
be checked periodically to 
ensure proper function. 
Inspect and maintain 
irrigation equipment and 
components to ensure 
proper functionality. Clean 
equipment as necessary to 
prevent algae growth and 
vector breeding. 
Maintenance agreements 

Once a week with 
maintenance 
activities 
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between LACDPW and the 
owner/operator may be 
required. Failure to properly 
maintain building and 
property may subject the 
property owner to citation. 

S-9 Building Materials 
Selection 

Starbucks The integrity of structural 
elements that are subject to 
damage (e.g., signs) must 
be maintained by the 
owner/operator as required 
by local codes and 
ordinances. Maintenance 
agreements between 
LACDPW and the 
owner/operator may be 
required. Failure to properly 
maintain building and 
property may subject the 
property owner to citation. 

Once a week with 
maintenance 
activities 

Treatment Control BMPs 

Cultec Infiltration 
System 
 

Starbucks The owner will routinely 
inspect the stormwater 
infiltration system. 
Owner to contract with 
manufacturer of the 
infiltration system, located 
as shown on plans, the 
service of maintenance. 
 

Monthly and prior 
to October 1st 
each year. 
 

 

 
The funding for the treatment by the treatment and structural BMP will be provided 
by Starbucks, Inc., through the current budget for Operation and Maintenance. 
 
Responsible Party Information: 
Name:    
Company: Starbucks, Inc. 
Phone Number:  
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6. Runoff Treatment BMPs 
 
RET-3 Infiltration trench 
An infiltration trench is constructed in naturally pervious soils designed to retain 
and infiltrate stormwater runoff into the underlying native soils and groundwater 
table.  
 
Cultec Recharger 330XL and Stormfilter 330 
We are proposing to the City a treatment train as follows: 

• Pre-Treat the required volume for LID purpose, using Cultec 
Stormfilter330 to remove sedimentation as manufactured by Cultec. 

Store and infiltrate the required treated volume for LID purpose, using Cultec 
Recharger 330XL chambers. 
 
For details and computations see Appendix 
 
7. Properly Design to Limit Oil Contamination and Perform Maintenance 
Remove oil and petroleum hydrocarbons if any at the drive-way using 
housekeeping cleaning fluids or calling industrial and commercial cleaning 
services contractors.  Remove oil and petroleum hydrocarbons at the drive way 
per BMP Operation and Maintenance Plan above (Private Street sweeping)  
 
Follow the procedures given by CASQA “Parking/Storage Area Maintenance SC-
43” when cleaning heavy oily deposits: 

• Clean oily spots with absorbent materials 
• Use a screen or filter fabric over inlet, then wash surfaces 
• Do not allow discharges to the storm drain 
• Vacuum/pump discharges to a tank or discharge to sanitary sewer 
• Appropriately dispose of spilled materials and absorbents 
 

The best demonstration that the above BMP measures will remove oil and 
petroleum hydrocarbons at the driveway and drive thru is to contract with a 
commercial cleaning service contractor for regular maintenance.  He must keep a 
log book of maintenance and procedures performed and are ready to share results 
when required. 
 
 
8. Limitation of Use of Infiltration BMPs 
The site is a candidate for infiltration as per the Geotechnical Engineering 
Exploration and Analysis issued by Giles Engineering Associates, Inc. dated 
October 27, 2020. See report in Appendix.  
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I. Vicinity Map 
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II. Site and Project Plans 
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III. Soils Report 
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IV. BMP Details and Calculations 
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QUANTITY CONTROL. 
 
Implement a stormwater management plan that prevents the post development 
peak discharge rate and quantity from exceeding the predevelopment peak 
discharge rate and quantity for the 10-year design storm. 
 
Total runoff pre-development condition and ultimate disposition of on-site 
runoff. 
The discharge for onsite drainage will be:  
Total discharge: 
  Q10 = 5.74 cfs.  Q25 = 7.46 cfs. 
 
Total runoff post-development condition and ultimate disposition of on-site 
runoff. 
 
The discharge for onsite drainage will be:  
Total discharge: 
  Q10 = 5.72 cfs.  Q25 = 7.27 cfs. 
 
Volume to Retain 
The volume to retain will be the difference in volume between the Post Q10 = 5.74 
cfs minus the Pre Q10 = 5.72 cfs 
  ΔQ = -0.02 cfs. 
No volume to retain. 
 
QUALITY CONTROL. 
 
LID Hydrology Analysis 
 
As per LID Requirements, the nonresidential development projects shall prioritize 
the selection of BMPs to treat stormwater pollutants, reduce stormwater runoff 
volume, and promote groundwater infiltration and stormwater reuse in the 
integrated approach to protecting water quality and managing water resources. 
Infiltration is feasible for the site. 
 
Methodology 
Current water quality requirements are based on treating a specific volume of 
stormwater runoff from the project site (stormwater quality design volume 
[SWQDv]). By treating the SWQDv, it is expected that pollutant loads, which are 
typically higher during the beginning of storm events, will be reduced in the 
discharge to or prevented from reaching the receiving waters.  
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Stormwater Quality Design Volume (SWQDv) 
The design storm, from which the SWQDv is calculated, is defined as the 
greater of: 
 The 0.75-inch, 24-hour rain event; or 
 The 85th percentile, 24-hour rain event as determined from the Los 
Angeles County 85th percentile precipitation isohyetal map. 
 
The volume of stormwater runoff that must be retained at the project site is 
calculated using LACDPW hydrologic calculator (HydroCalc). HydroCalc 
completes the calculation process and produces the peak stormwater runoff flow 
rates and volumes for single subareas. Because HydroCalc does not have reach 
routing capabilities, it is limited to watersheds and project areas up to 40 acres. 
 
As per the County of Los Angeles Department of Public Works Analysis of 85th 
Percentile 24-hour Rainfall Depth Analysis. Within the County of Los Angeles. 
The 85th Percentile 24-hr Rainfall Depth for the site is: 1.1 inch. 
 
The Modified Rational Method will be used to calculate the peak mitigation Q PM.  
and V M 
See results from the Los Angeles Department of Public Works’ HydroCalc. 
 
Predominant Soil Type: 
From LACDPW  Soil Classification Area: 006 
 
 
 
DMA-1 
 
Sub-area Node 500 to Node 501 
Area = 0.487 acres 
 L = 288 ft.  s = 0.0131 
Using the HydroCalc from LACDPW, the following values were found: 
  QPM = 0.1341 cfs.  VM = 0.033 acre-ft. 
  Tc = 17 min.   VM = 1,438 cf 
  I = 0.1 in/hr. 
 
Sub-area Node 600 to Node 601 
Area = 0.205 acres 
 L = 180 ft.  s = 0.0061 
Using the HydroCalc from LACDPW, the following values were found: 
  QPM = 0.047 cfs.  VM = 0.0111 acre-ft. 
  Tc = 16 min.   VM = 486 cf 
  I = 0.38 in/hr. 
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Sub-area Node 700 to Node 701 
Area = 0.028 acres 
 L = 99 ft.  s = 0.0147 
Using the HydroCalc from LACDPW, the following values were found: 
  QPM = 0.0124 cfs.  VM = 0.0021 acre-ft. 
  Tc = 8 min.   VM = 91 cf 
  I = 0.53 in/hr. 
 
Required LID volume DMA-1 = 2,015 ft3 

 
Treatment 
 
As per the “County of Los Angeles Department of Public Works” Low Impact 
Development. Standards Manual dated February 2014, RET-3 Infiltration trench is 
similar to the proposed underground infiltration system. 
 
RET-3 Infiltration Trench 
Proposed Solution 
Cultec Stormfilter and Recharger chambers 
We are proposing to the City a treatment train as follows: 

• Pre-Treat the required volume for LID purpose, using Cultec 
Stormfilter330 to remove sedimentation as manufactured by Cultec. 

• Store and infiltrate the required treated volume for LID purpose, using  
Cultec Recharger 330XL chambers. 

 
As per the Geotechnical Report by Giles Engineering Associates, the infiltration 
rates for the subject site are 1.17 in/hr and 7.30 in/hr with a safety factor of 3 
applied. 
Infiltration System: 
 
  
Selected Model:  Recharger 330XL 
DMA-1: 
Proposed volume = 2,015 ft3  
Number of rows:  3  
Number of chambers:  8 per row 
Bed area:  16’ x 59.50’ =952 sq. ft. 
 
Total: 
Required volume = 2,015.00 ft3 Proposed volume = 2,121.22 ft3 
 
Infiltration rates after safety of 3: 
Boring B-4 = 21.91/3 = 7.30 in/hr 
Boring B-6 = 3.51/3 = 1.17 in/hr 
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Average Infiltration rate = 𝟕𝟕.𝟑𝟑+𝟏𝟏.𝟏𝟏𝟏𝟏
𝟐𝟐

 = 4.23 in/hr 
Draw Down Time 
 𝐷𝐷𝐷𝐷 =  2,121.22𝑥𝑥12

952𝑥𝑥4.23
= 6.32 ℎ𝑟𝑟. < 96 hr. 

 
Treatment is complete. 
 

 
  



Prepared For: Project Information: Engineer: Calculations Performed By:
CFA #4698

CA 91016
CA 92618 CA 92868 CA 92868

Date: 

Input Given Parameters Chamber Specifications
Unit of Measure English 30.5 inches
Select Model 52.00 inches

8.50 feet
Stone Porosity  40.0% 7.00 feet
Number of Header Systems 1 Header 52.21 cu. feet
Stone Depth Above Chamber 6 inches 79.26 cu. feet
Stone Depth Below Chamber 6 inches

Workable Bed Depth 5.00 feet 4.63 feet
Max. Bed Width 16.00 feet 16.00 feet
Storage Volume Required 2015.00 cu. feet 2121.22 cu. feet

Materials List
Recharger 330XLHD     Stormwater System by CULTEC, Inc.

25 pieces 2 pieces
24 pieces 298.07 sq. yards
3 pieces 16.00 feet

18 pieces 77.19 cu. yards
3 pieces

Bed Detail

Number of Rows Wide 3 pieces
Number of Chambers Long 8 pieces

Chamber Row Width 14.00 feet
Chamber Row Length 57.50 feet

Bed Width 16.00 feet
Bed Length 59.50 feet

Bed Area Required 952.00 sq. feet

Bed detail for reference only. Not project specific. Not to scale. Use CULTEC StormGenie to output project specific detail.

Image for visual reference only.May not reflect selected model.

Height
Width
Length

Installed Length
Bare Chamber Volume

Installed Chamber Volume

Approx. Unit Count - not for construction
Actual Number of Chambers Required

Starter Chambers 
Intermediate Chambers

Recharger 330XLHD

 HVLV FC-24 Feed Connector

Bed Depth
Bed Width

Storage Volume Provided

October 18, 2020

Stone

CULTEC No. 410™  Filter Fabric
CULTEC No. 20L Polyethylene Liner

End Chambers

Name
Chick-fil-A, Inc
15635 Alton Parkway, Suite 350
Irvine

Phone
Fax
Email

Huntington SW & HWY 210
Monrovia

Truxaw & Associates
1915 W. Orangewood Avenue, Suite 101
Orange

714-935-0265
714-935-0106
randydecker@truxaw.com

714-935-0106
mattersek@truxaw.com

Randy Decker Matthew Ersek
Truxaw & Associates
1915 Orangewood Avenue, Suite 101
Orange

714-935-0265

X0A0H

CULTEC, Inc.
P.O. Box 280,  Brookfield, CT 06804 USA Phone: 203-775-4416  -  Fax: 203-775-1462  -  www.cultec.com

Copyright 1996-2014 CULTEC, Inc.  -  All rights reserved
CULTEC SDC v. 2014-092614



X0A0H

Project Name: CFA #4698 Date: 

Cross Section Detail

3 inches
10 inches
6 inches

30.5 inches
6 inches

42.5 inches
55.5 inches

Conceptual graphic only. Not job specific. 

A 6.0 inches
B 30.5 inches Recharger 330XLHD Stormwater System
C 6.0 inches 1286.68 cu. feet
D 10.0 inches 0.91 cu. feet
E 12.0 feet 833.63 cu. feet
F 52.0 inches 2121.22 cu. feet
G 4.83 feet

Breakdown of Storage Provided by

Stone Below
Chamber Height

Stone Above
95% Compacted Fill

October 18, 2020

Recharger 330XLHD

Bed Depth

Pavement

Total Storage Provided
Stone

Feed Connectors
Chambers

Depth of Stone Base

Effective Depth

Center to Center Spacing
Chamber Width

Max. Depth of Cover Allowed Above Crown of Chamber
Depth of 95% Compacted Fill
Depth of Stone Above Units 

Chamber Height

CULTEC, Inc.
P.O. Box 280,  Brookfield, CT 06804 USA Phone: 203-775-4416  -  Fax: 203-775-1462  -  www.cultec.com

Copyright 1996-2014 CULTEC, Inc.  -  All rights reserved
CULTEC SDC v. 2014-092614
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Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 10-YR 100-101.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 10-YR 100-101
Area (ac) 1.151
Flow Path Length (ft) 376.0
Flow Path Slope (vft/hft) 0.0159
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.89
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 2.9326
Undeveloped Runoff Coefficient (Cu) 0.8175
Developed Runoff Coefficient (Cd) 0.8909
Time of Concentration (min) 6.0
Clear Peak Flow Rate (cfs) 3.0072
Burned Peak Flow Rate (cfs) 3.0072
24-Hr Clear Runoff Volume (ac-ft) 0.4193
24-Hr Clear Runoff Volume (cu-ft) 18266.1644



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 10-YR 200-201.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 10-YR 200-201
Area (ac) 0.654
Flow Path Length (ft) 230.0
Flow Path Slope (vft/hft) 0.0186
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.962
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8976
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.8755
Burned Peak Flow Rate (cfs) 1.8755
24-Hr Clear Runoff Volume (ac-ft) 0.2528
24-Hr Clear Runoff Volume (cu-ft) 11012.7198



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 10-YR 300-301.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 10-YR 300-301
Area (ac) 0.047
Flow Path Length (ft) 52.0
Flow Path Slope (vft/hft) 0.0119
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.374
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8599
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.1291
Burned Peak Flow Rate (cfs) 0.1291
24-Hr Clear Runoff Volume (ac-ft) 0.0096
24-Hr Clear Runoff Volume (cu-ft) 419.6685



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 10-YR 400-401.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 10-YR 400-401
Area (ac) 0.03
Flow Path Length (ft) 33.0
Flow Path Slope (vft/hft) 0.0206
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.39
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8609
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.0825
Burned Peak Flow Rate (cfs) 0.0825
24-Hr Clear Runoff Volume (ac-ft) 0.0063
24-Hr Clear Runoff Volume (cu-ft) 274.3305



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 10-YR 500-501.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 10-YR 500-501
Area (ac) 0.238
Flow Path Length (ft) 30.0
Flow Path Slope (vft/hft) 0.0613
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.595
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8741
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.6646
Burned Peak Flow Rate (cfs) 0.6646
24-Hr Clear Runoff Volume (ac-ft) 0.065
24-Hr Clear Runoff Volume (cu-ft) 2832.6895



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 25-YR 100-101.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 25-YR 100-101
Area (ac) 1.151
Flow Path Length (ft) 376.0
Flow Path Slope (vft/hft) 0.0159
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.89
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8971
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.0568
Burned Peak Flow Rate (cfs) 4.0568
24-Hr Clear Runoff Volume (ac-ft) 0.5176
24-Hr Clear Runoff Volume (cu-ft) 22545.3306



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 25-YR 200-201.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 25-YR 200-201
Area (ac) 0.654
Flow Path Length (ft) 230.0
Flow Path Slope (vft/hft) 0.0186
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.962
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.899
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.3099
Burned Peak Flow Rate (cfs) 2.3099
24-Hr Clear Runoff Volume (ac-ft) 0.3113
24-Hr Clear Runoff Volume (cu-ft) 13558.4794



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 25-YR 300-301.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 25-YR 300-301
Area (ac) 0.047
Flow Path Length (ft) 52.0
Flow Path Slope (vft/hft) 0.0119
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.374
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8836
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.1632
Burned Peak Flow Rate (cfs) 0.1632
24-Hr Clear Runoff Volume (ac-ft) 0.0123
24-Hr Clear Runoff Volume (cu-ft) 535.2742



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 25-YR 400-401.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 25-YR 400-401
Area (ac) 0.03
Flow Path Length (ft) 33.0
Flow Path Slope (vft/hft) 0.0206
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.39
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.884
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.1042
Burned Peak Flow Rate (cfs) 0.1042
24-Hr Clear Runoff Volume (ac-ft) 0.008
24-Hr Clear Runoff Volume (cu-ft) 349.2912



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/PRE/CFA20011 - PRE 25-YR 500-501.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID PRE 25-YR 500-501
Area (ac) 0.238
Flow Path Length (ft) 30.0
Flow Path Slope (vft/hft) 0.0613
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.595
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8894
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.8316
Burned Peak Flow Rate (cfs) 0.8316
24-Hr Clear Runoff Volume (ac-ft) 0.0814
24-Hr Clear Runoff Volume (cu-ft) 3546.2737
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Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 100-101.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 100-101
Area (ac) 0.581
Flow Path Length (ft) 368.0
Flow Path Slope (vft/hft) 0.007
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.809
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 2.7276
Undeveloped Runoff Coefficient (Cu) 0.8032
Developed Runoff Coefficient (Cd) 0.8815
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 1.397
Burned Peak Flow Rate (cfs) 1.397
24-Hr Clear Runoff Volume (ac-ft) 0.1971
24-Hr Clear Runoff Volume (cu-ft) 8586.4879



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 200-201.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 200-201
Area (ac) 0.27
Flow Path Length (ft) 138.0
Flow Path Slope (vft/hft) 0.0151
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.945
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8965
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.7733
Burned Peak Flow Rate (cfs) 0.7733
24-Hr Clear Runoff Volume (ac-ft) 0.103
24-Hr Clear Runoff Volume (cu-ft) 4484.79



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 300-301.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 300-301
Area (ac) 0.23
Flow Path Length (ft) 162.0
Flow Path Slope (vft/hft) 0.0175
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.945
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8965
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.6588
Burned Peak Flow Rate (cfs) 0.6588
24-Hr Clear Runoff Volume (ac-ft) 0.0877
24-Hr Clear Runoff Volume (cu-ft) 3820.3767



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 400-401.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 400-401
Area (ac) 0.119
Flow Path Length (ft) 143.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.73
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8827
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.3356
Burned Peak Flow Rate (cfs) 0.3356
24-Hr Clear Runoff Volume (ac-ft) 0.0375
24-Hr Clear Runoff Volume (cu-ft) 1632.4546



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 500-501.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 500-501
Area (ac) 0.487
Flow Path Length (ft) 288.0
Flow Path Slope (vft/hft) 0.0131
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.807
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8876
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.3811
Burned Peak Flow Rate (cfs) 1.3811
24-Hr Clear Runoff Volume (ac-ft) 0.1649
24-Hr Clear Runoff Volume (cu-ft) 7185.1625



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 600-601.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 600-601
Area (ac) 0.205
Flow Path Length (ft) 180.0
Flow Path Slope (vft/hft) 0.0061
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.622
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8758
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.5736
Burned Peak Flow Rate (cfs) 0.5736
24-Hr Clear Runoff Volume (ac-ft) 0.0577
24-Hr Clear Runoff Volume (cu-ft) 2514.3796



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 700-701.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 700-701
Area (ac) 0.028
Flow Path Length (ft) 99.0
Flow Path Slope (vft/hft) 0.0147
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.901
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8937
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.0799
Burned Peak Flow Rate (cfs) 0.0799
24-Hr Clear Runoff Volume (ac-ft) 0.0103
24-Hr Clear Runoff Volume (cu-ft) 448.5162



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 10-YR 800-801.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 10-YR 800-801
Area (ac) 0.2
Flow Path Length (ft) 125.0
Flow Path Slope (vft/hft) 0.018
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.01
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.355
Peak Intensity (in/hr) 3.1949
Undeveloped Runoff Coefficient (Cu) 0.836
Developed Runoff Coefficient (Cd) 0.8366
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.5346
Burned Peak Flow Rate (cfs) 0.5346
24-Hr Clear Runoff Volume (ac-ft) 0.0185
24-Hr Clear Runoff Volume (cu-ft) 806.5016



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 100-101.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 100-101
Area (ac) 0.581
Flow Path Length (ft) 368.0
Flow Path Slope (vft/hft) 0.007
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.809
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.6062
Undeveloped Runoff Coefficient (Cu) 0.8614
Developed Runoff Coefficient (Cd) 0.8926
Time of Concentration (min) 6.0
Clear Peak Flow Rate (cfs) 1.8702
Burned Peak Flow Rate (cfs) 1.8702
24-Hr Clear Runoff Volume (ac-ft) 0.2441
24-Hr Clear Runoff Volume (cu-ft) 10632.1601



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 200-201.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 200-201
Area (ac) 0.27
Flow Path Length (ft) 138.0
Flow Path Slope (vft/hft) 0.0151
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.945
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8986
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.9532
Burned Peak Flow Rate (cfs) 0.9532
24-Hr Clear Runoff Volume (ac-ft) 0.1268
24-Hr Clear Runoff Volume (cu-ft) 5524.6063



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 300-301.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 300-301
Area (ac) 0.23
Flow Path Length (ft) 162.0
Flow Path Slope (vft/hft) 0.0175
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.945
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8986
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.812
Burned Peak Flow Rate (cfs) 0.812
24-Hr Clear Runoff Volume (ac-ft) 0.108
24-Hr Clear Runoff Volume (cu-ft) 4706.1461



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 400-401.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 400-401
Area (ac) 0.119
Flow Path Length (ft) 143.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.73
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8929
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.4175
Burned Peak Flow Rate (cfs) 0.4175
24-Hr Clear Runoff Volume (ac-ft) 0.0466
24-Hr Clear Runoff Volume (cu-ft) 2028.3957



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 500-501.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 500-501
Area (ac) 0.487
Flow Path Length (ft) 288.0
Flow Path Slope (vft/hft) 0.0131
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.807
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8949
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.7123
Burned Peak Flow Rate (cfs) 1.7123
24-Hr Clear Runoff Volume (ac-ft) 0.2042
24-Hr Clear Runoff Volume (cu-ft) 8896.908



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 600-601.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 600-601
Area (ac) 0.205
Flow Path Length (ft) 180.0
Flow Path Slope (vft/hft) 0.0061
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.622
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8901
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.7169
Burned Peak Flow Rate (cfs) 0.7169
24-Hr Clear Runoff Volume (ac-ft) 0.0721
24-Hr Clear Runoff Volume (cu-ft) 3142.5098



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 700-701.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 700-701
Area (ac) 0.028
Flow Path Length (ft) 99.0
Flow Path Slope (vft/hft) 0.0147
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.901
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.8974
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.0987
Burned Peak Flow Rate (cfs) 0.0987
24-Hr Clear Runoff Volume (ac-ft) 0.0127
24-Hr Clear Runoff Volume (cu-ft) 553.3467



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 25-YR 800-801.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 25-YR 800-801
Area (ac) 0.2
Flow Path Length (ft) 125.0
Flow Path Slope (vft/hft) 0.018
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.01
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.585
Peak Intensity (in/hr) 3.9288
Undeveloped Runoff Coefficient (Cu) 0.8738
Developed Runoff Coefficient (Cd) 0.874
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.6868
Burned Peak Flow Rate (cfs) 0.6868
24-Hr Clear Runoff Volume (ac-ft) 0.0257
24-Hr Clear Runoff Volume (cu-ft) 1121.034



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 100-YR 200-201.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 100-YR 200-201
Area (ac) 0.27
Flow Path Length (ft) 138.0
Flow Path Slope (vft/hft) 0.0151
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.945
Soil Type 6
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 8.415
Peak Intensity (in/hr) 5.0206
Undeveloped Runoff Coefficient (Cu) 0.9151
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.22
Burned Peak Flow Rate (cfs) 1.22
24-Hr Clear Runoff Volume (ac-ft) 0.1625
24-Hr Clear Runoff Volume (cu-ft) 7078.7782



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/Hydrology/HydroCalc/POST/CFA20011 - POST 100-YR 600-601.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID POST 100-YR 600-601
Area (ac) 0.205
Flow Path Length (ft) 180.0
Flow Path Slope (vft/hft) 0.0061
50-yr Rainfall Depth (in) 7.5
Percent Impervious 0.622
Soil Type 6
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 8.415
Peak Intensity (in/hr) 5.0206
Undeveloped Runoff Coefficient (Cu) 0.9151
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.9263
Burned Peak Flow Rate (cfs) 0.9263
24-Hr Clear Runoff Volume (ac-ft) 0.0944
24-Hr Clear Runoff Volume (cu-ft) 4114.2415
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Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/WQMP/HydroCalc/CFA20011 - LID 500-501.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID LID 500-501
Area (ac) 0.487
Flow Path Length (ft) 288.0
Flow Path Slope (vft/hft) 0.0131
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.807
Soil Type 6
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3692
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.7456
Time of Concentration (min) 17.0
Clear Peak Flow Rate (cfs) 0.1341
Burned Peak Flow Rate (cfs) 0.1341
24-Hr Clear Runoff Volume (ac-ft) 0.033
24-Hr Clear Runoff Volume (cu-ft) 1437.9098



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/WQMP/HydroCalc/CFA20011 - LID 600-601.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID LID 600-601
Area (ac) 0.205
Flow Path Length (ft) 180.0
Flow Path Slope (vft/hft) 0.0061
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.622
Soil Type 6
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3799
Undeveloped Runoff Coefficient (Cu) 0.117
Developed Runoff Coefficient (Cd) 0.604
Time of Concentration (min) 16.0
Clear Peak Flow Rate (cfs) 0.047
Burned Peak Flow Rate (cfs) 0.047
24-Hr Clear Runoff Volume (ac-ft) 0.0111
24-Hr Clear Runoff Volume (cu-ft) 485.2478



Peak Flow Hydrologic Analysis
File location: P:/CFA20011/Reports/WQMP/HydroCalc/CFA20011 - LID 700-701.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name CFA20011
Subarea ID LID 700-701
Area (ac) 0.028
Flow Path Length (ft) 99.0
Flow Path Slope (vft/hft) 0.0147
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.901
Soil Type 6
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.5262
Undeveloped Runoff Coefficient (Cu) 0.3419
Developed Runoff Coefficient (Cd) 0.8447
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 0.0124
Burned Peak Flow Rate (cfs) 0.0124
24-Hr Clear Runoff Volume (ac-ft) 0.0021
24-Hr Clear Runoff Volume (cu-ft) 91.1274
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V. Maintenance Covenant 
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VI. Hydrology Report 
 


































































































































