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1. PROJECT NARRATIVE - EXISTING CONDITIONS 

 

The subject property is located at southeast corner of W. Las Tunas Drive and S. Del Mar Avenue in San 

Gabriel, Los Angeles County, CA. The project is bound on the North by a multi-tenant shopping plaza, 

South by residential homes, West by a church, and East by a bank.  

 

There used to be a building at this location, but the building and parking lot are previously demolished. 

The current condition of the site is a flat, vacant lot with exposed soil with chain link fence in perimeter. 

The existing site is approximately 100% pervious (Refer to table on Section 4). 

 

The entire site slopes towards the south and sheet flows to the adjacent property. The onsite discharge 

exits the adjacent property through a parkway drain located at south west corner of the property to Del 

Mar Avenue. Stormwater discharges, from the site are not considered direct discharges, as defined by 

the State Water Board. Currently there are no existing stormwater Best Management Practices (BMP’s) 

are in operation within the current site. 

2. PROJECT NARRATIVE - PROPOSED CONDITION 

 

The proposed property is located at southeast corner of W. Las Tunas Drive and S. Del Mar Avenue in 

San Gabriel, Los Angeles County, CA. The site is approximately 0.34 acre in area and is fully developed 

with a Starbucks building and associated site improvements including access drives, pavement, parking, 

landscaping, and site lighting. The new Starbucks building is approximately 999 square feet.   

 

Under the proposed condition, generated runoff from the site sheet flows away from the building and is 

captured and treated by one BMP. This includes portion of proposed Starbucks building, parking lot, 

walkways, and landscape areas.  

 

The generated runoff from the site is mainly runoff from roof and parking lot drainage, runoff will sheet 

flow on the asphalt paved parking lot and is being routed to the proposed Permeable Pavement without 

an Underdrain (RET-05). Storm water will be treated while infiltrating through the bedding and base 

layers of permeable pavement and will then infiltrate into local soils. Any excess water that does not 

percolate will exit the site via an overflow catch basin. The approximate location for proposed LID is 

(34.10237 and -118.10025). The site is approximately 73% impervious. (Refer to table on Section 4). 

 

The proposed project contains an outdoor trash enclosure area. The trash enclosure is located east of 

the proposed building. The trash enclosure area is enclosed by a wall in three sides and swing doors on 

the other. The walls will minimize the transport of trash and litter by wind or water inside the trash 

enclosure area. Any runoff water from adjoining pavement will be directed around the trash enclosure 

to avoid flow through, the trash enclosure drainage will sheet flow on the ground and enters the 

proposed BMP. Also, the proposed project includes equipment –cleaning area that are located indoors, 

there will be no equipment cleaning operations outside of the building. All food processing operations 

including storage of waste materials will be performed at designated areas and indoors. In addition to 

performing regularly scheduled maintenance, the owner will sweep and remove any excessive oil, 

grease from the food processing operations to prevent discharge fats, oil and grease in concentrations 

that will cause an obstruction to the flow in a sewer. The inspection and maintenance should be 

performed on a regularly basis. 
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The Pollutants of Concern for the proposed development are shown on the following page: 

Pollutants of Concern 

Pollutant 

Circle One: 

E=Expected to be of 

concern  

N=Not Expected to be 

of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment 

E 

N 

Soils or other surface materials eroded and then transported or 

deposited by the action of wind. Small rocks or stones, sand, 

remains of plants or animals, and dust 

Nutrients 
E 

N 
Landscape products, inorganic substances, such as nitrogen and 

phosphorus 

Heavy Metals 

 

 

 

 

 

      E 
N 

Heavy Metal includes: 

Lead: leaded gasoline, tire wear, lubricating oil and grease, 

bearing wear 

Zinc: tire wear, motor oil, grease, brake emissions, corrosion of 

galvanized parts 

Iron: auto body rust 

Copper: brake emissions 

Cadmium: tire wear, fuel burning, batteries 

Chromium: air conditioning coolants, engine parts, brake 

emissions 

Nickel: diesel fuel and gasoline, lubricating oil, brake emissions 

Aluminum: auto body corrosion 

Pathogens (Bacteria/Virus) 

E 

N 

Bacteria and viruses include infectious agents and disease 

producing organisms normally associated with human wastes, 

leakage from sewers  

Pesticides 
E 

N 
chemical compounds commonly used to control nuisance 

growth or prevalence of organisms 

Oil and Grease 

E 

N 

petroleum hydrocarbon products, motor products from leaking 

vehicles, esters, oils, fats, waxes, and high molecular-weight 

fatty acids 

Toxic Organic Compounds 

E 

N 

Some common forms of contamination of stormwater from 

organics are direct dumping, spills and improper storage and 

disposal. 

Trash and Debris 

E 

N 

Sources are paper, plastic, polystyrene packing foam, aluminum 

materials and biodegradable organic matter (such as leaves, 

grass cuttings, and food waste) 

 

Sediments – Sediments are soils or other surface materials eroded and then transported or 

deposited by the action of wind, water, ice, or gravity. Sediments can increase turbidity, clog 

fish gills, reduce spawning habitat, lower young aquatic organisms survival rates, smother 

bottom dwelling organisms, and suppress aquatic vegetation growth.  
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Nutrients – Nutrients are inorganic substances, such as nitrogen and phosphorus.  Excessive 

discharge of nutrients to water bodies and streams causes eutrophication, where aquatic 

plants and algae growth can lead to excessive decay of organic matter in the water body, loss 

of oxygen in the water, release of toxins in sediment, and the eventual death of aquatic 

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

 

Metals – The primary source of metal pollution in stormwater is typically commercially available 

metals and metal products. Metals of concern include cadmium, chromium, copper, lead, 

mercury, and zinc. Lead and chromium have been used as corrosion inhibitors in primer coatings 

and cooling tower systems. Metals are also raw material components in non-metal products 

such as fuels, adhesives, paints, and other coatings. At low concentrations naturally occurring in 

soil, metals may not be toxic. However, at higher concentrations, certain metals can be toxic to 

aquatic life. Humans can be impacted from contaminated groundwater resources, and 

bioaccumulation of metals in fish and shellfish.  

 

Pathogens / Coliforms – Pathogens and coliforms are ubiquitous microorganisms that thrive 

under certain environmental conditions. Their proliferation is typically caused by the transport 

of animal or human fecal wastes from the watershed. Water containing excessive bacteria and 

viruses can alter the aquatic habitat and create a harmful environment for humans and aquatic 

life. Also, the decomposition of excess organic waste causes increased growth of undesirable 

organisms in the water 

 

Pesticides - Pesticides (including herbicides) are chemical compounds commonly used to control 

nuisance growth or prevalence of organisms.  Relatively low levels of the active component of 

pesticides can result in conditions of aquatic toxicity. Excessive or improper application of a 

pesticide may result in runoff containing toxic levels of its active ingredient.  

 

Oil and Grease – Oil and grease in water bodies decreases the aesthetic value of the water body, 

as well as the water quality.  Primary sources of oil and grease are petroleum hydrocarbon 

products, motor products from leaking vehicles, esters, oils, fats, waxes, and high molecular-

weight fatty acids. 

 

Organic Compounds – Organic compounds are carbon-based. Commercially available or 

naturally occurring organic compounds are found in pesticides, solvents, and hydrocarbons. 

Organic compounds can, at certain concentrations, indirectly or directly constitute a hazard to 

life or health. When rinsing off objects, toxic levels of solvents and cleaning compounds can be 

discharged to storm drains. Dirt, grease, and grime retained in the cleaning fluid or rinse water 

may also adsorb levels of organic compounds that are harmful or hazardous to aquatic life. 

 

Trash and Debris – Trash (such as paper, plastic, polystyrene packing foam, and aluminum 

materials) and biodegradable organic matter (such as leaves, grass cuttings, and food waste) are 

general waste products on the landscape.  The presence of trash Debris may have a significant 

impact on the recreational value of a water body and aquatic habitat.  Trash impacts water 

quality by increasing biochemical oxygen demand.    
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3. INSPECTION AND MAINTENANCE  

 

The Owner will conduct visual inspections of the source control and LID BMPs in accordance with the 

schedules. Water quality monitoring is not locally required for the site.  The Owner will document 

results and observations, and maintain inspection records.  Inspection results shall be maintained on file 

for not less than three years following the date of the inspection. 

 

The responsible party for long-term inspection and maintenance of the proposed structural source 

control BMP is: 

 

Starbucks Coffee, Inc 

Lessee 

Recordkeeping 

All inspection records must be maintained and kept on site indefinitely and must be made available for 

review upon request.   
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4.  AREA AND VOLUME CALCULATIONS SUMMARY 

 

The hydrology calculations will be performed by the Hydrocalc developed by the Los Angeles County 

Public Works department.  The Hydrocalc uses the full modified rational runoff calculation process to 

determine peak runoff flow rates and volumes. 

 

Pre and Post Area Calculations 

 Impervious 

Area (acres) 

Impervious 

% 

Pervious 

Area 

(acres) 

Pervious 

% 

Total 

Pre-Development 0 0 0.34 100% 0.34 

Post-Development on-site 0.25 73% 0.09 27% 0.34 

 

Pre Development Runoff Calculations 

 

50 Years 

Area Acres %imp 
Length 

(ft) 

Slope 

(ft/ft) 
Isohyet (in.) 

Tc 

(min.) 

Intensity 

(in./hr) 
Cu Cd 

Flow rate 

(cfs) 

Volume 

(cu-ft) 

EX-1 0.34 0% 190 0.0200 7.0 5.0 4.1764 0.9 0.9 1.278 1757.3308 

REFER TO TAB A FOR SIZING CALCULATIONS 

 

Post Development Runoff Calculations 

 

50 Years 

Area 

(acres) 
Acres %imp 

Length 

(ft) 

Slope 

(ft/ft) 
Isohyet (in.) 

Tc 

(min.) 

Intensity 

(in./hr) 
Cu Cd 

Flow rate 

(cfs) 

Volume 

(cu-ft) 

PROP-1 0.34 73% 181 0.0119 7.0 5.0 4.1764 0.9 0.9 1.278 6087.4193 

 

85th Percentile 

Area 

(acres) 
Acres %imp 

Length 

(ft) 

Slope 

(ft/ft) 
Isohyet (in.) 

Tc 

(min.) 

Intensity 

(in./hr) 
Cu Cd 

Flow rate 

(cfs) 

Volume 

(cu-ft) 

PROP-1 0.34 73% 181 0.0119 1.1 13 0.4188 0.1 0.684 0.0974 920.9396 

 

REFER TO TAB A FOR SIZING CALCULATIONS 
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OWNER’S CERTIFICATION 

 

 

“The undersigned, while it owns the subject property, is responsible for the implementation of 

the provisions of this plan. I certify under penalty of law that this document and all attachments 

were prepared under my jurisdiction or supervision in accordance with a system designed to 

assure that qualified personnel properly gather and evaluate the information submitted. Based 

on my inquiry of the person or persons who manage the system or those persons directly 

responsible for gathered the information, to the best of my knowledge and belief, the 

information submitted is true, accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the possibility of fine and imprisonment for 

knowing violations. Once the undersigned transfers its interest in the property, its successors-

in-interest shall bear the responsibility to implement and amend the stormwater plans.” 

 

 

Property Owner: 

 

Signed:         

 

Name:                                          

  

Title:          

 

Company:         

 

Address:         

 

Telephone Number:        

 

Date:          
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Peak Flow Hydrologic Analysis
File location: P:/2021/202111300/800 Civil/LID/Tab A - Calculations/Starbucks San Gabriel - EX-1.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Starbucks San Gabriel
Subarea ID EX-1
Area (ac) 0.34
Flow Path Length (ft) 190.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 7.0
Percent Impervious 0.01
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.0
Peak Intensity (in/hr) 4.1764
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.278
Burned Peak Flow Rate (cfs) 1.278
24-Hr Clear Runoff Volume (ac-ft) 0.0403
24-Hr Clear Runoff Volume (cu-ft) 1757.3308
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Peak Flow Hydrologic Analysis
File location: P:/2021/202111300/800 Civil/LID/Tab A - Calculations/Starbucks San Gabriel - PROP-1.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Starbucks San Gabriel
Subarea ID PROP-1
Area (ac) 0.34
Flow Path Length (ft) 181.0
Flow Path Slope (vft/hft) 0.0119
50-yr Rainfall Depth (in) 7.0
Percent Impervious 0.73
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.0
Peak Intensity (in/hr) 4.1764
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.278
Burned Peak Flow Rate (cfs) 1.278
24-Hr Clear Runoff Volume (ac-ft) 0.1397
24-Hr Clear Runoff Volume (cu-ft) 6087.4193
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Peak Flow Hydrologic Analysis
File location: P:/2021/202111300/800 Civil/LID/Tab A - Calculations/Starbucks San Gabriel - PROP-85th.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Starbucks San Gabriel
Subarea ID PROP-85th
Area (ac) 0.34
Flow Path Length (ft) 181.0
Flow Path Slope (vft/hft) 0.0119
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.73
Soil Type 13
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) 0.4188
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.684
Time of Concentration (min) 13.0
Clear Peak Flow Rate (cfs) 0.0974
Burned Peak Flow Rate (cfs) 0.0974
24-Hr Clear Runoff Volume (ac-ft) 0.0211
24-Hr Clear Runoff Volume (cu-ft) 920.9396
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BMP No. 1

(Use RET-05 Permeable Pavement with No Underdrain)

Step 1 Determine the SWQDv (From Hydrocalc)

V Design (cuft) = 920.94 cuft

Step 2 Determine the Design Infiltration Rate (From Geotech Report)

f measured(in/hr) = 0.30 in/hr Factor of Saftey: 2

f design (in/hr) = 5.00 in/hr

Step 3 Calculate the Surface Area 

d max (ft) =  ( 5.00  ) / 12 x 96

d max (ft) = 40 ft  Use → d t = 3 ft

Check

d t (ft) ≤ 40  / 0.40

3 ft ≤ 100 ft

A min (sqft) = 920.94  /         ( 3 x 0.4 )

A min (sqft) = 767.45 sqft

Provided 776.00 sqft O.K.
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County of Los Angeles E-186 February 2014 

T-5:  Permeable Pavement with an Underdrain 

Description 

Permeable pavement includes permeable 
interlocking concrete pavers, pervious 
concrete, or porous asphalt pavement 
that is flat in all directions.  Permeable 
pavement can be used to infiltrate 
stormwater runoff into the porous 
pavement and sublayers of sand and 
gravel and subsequently into the 
underlying soil and slowly exits through 
an underdrain. 

Permeable interlocking concrete 
pavement is comprised of a layer of 
durable concrete pavers or blocks 
separated by joints filled with small stones.  Pervious concrete is made from carefully 
controlled amounts of water and cement materials used to create a paste that forms a 
thick coat around aggregate particles.  Unlike conventional concrete, the mixture 
contains little or no sand, which creates a substantial void content (between 15 and 25 
percent).  Porous asphalt, or “open-graded” asphalt, pavement contains no fine 
aggregate particles, which creates void spaces in the pavement and allows water to 
collect within and drain through the pavement.  An alternative approach for permeable 
pavement is to use stabilized grassy porous pavement, consisting of grass turf 
reinforced with plastic rings and filter fabric underlain by gravel. 

A schematic of permeable pavement with an underdrain is presented in Figure E-22. 

For advantages and disadvantages, general constraints and implementation 
considerations, and design specifications with the exception of the underdrain design, 
see Fact Sheet RET-5 (Permeable Pavement without an Underdrain). 

LID Ordinance Requirements 

Permeable pavement with an underdrain can be used as a stormwater quality control 
measure to treat stormwater runoff for the following alternative compliance measures: 

• Off-site infiltration; 

• Groundwater replenishment projects; and 

• Off-site retrofit of existing development. 

The project applicant must ensure that all pollutants of concern are addressed when 
using permeable pavement with an underdrain (see Section 7.4).  The following table 
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identifies the pollutants of concern that are treated to the water quality benchmark (see 
Table 7-2 of the LID Standards Manual) by permeable pavement with an underdrain: 

Pollutant of Concern 
Treated by Permeable 

Pavement with an 
Underdrain? 

Suspended solids Yes 

Total phosphorus Yes 

Total nitrogen No 

Total Kjeldahl nitrogen Yes 

Cadmium, total Yes 

Chromium, total No 

Copper, total No 

Lead, total Yes 

Zinc, total Yes 

Source: Treatment Best Management Practices Performance, Los Angeles Regional Water Quality 
Control Board, December 9, 2013. 
 

 

Figure E-122.  Permeable Pavement with an Underdrain Schematic 
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Design Specifications 

The following sections provide design specifications for the underdrain. 

Underdrain 

Permeable pavement can be used with an underdrain to collect and discharge 
stormwater runoff that has been filtered through the soil media, but not infiltrated, to 
another stormwater quality control measure, storm drain system, or receiving water.  
The underdrain shall have a mainline diameter of eight inches using slotted PVC SDR 
26 or PVC C9000.  Slotted PVC allows for pressure water cleaning and root cutting, if 
necessary.  The slotted pipe should have two to four of slots cut perpendicular to the 
axis of the pipe or at right angles to the pitch of corrugations.  Slots should be 0.04 to 
0.1 inches wide with a length of 1 to 1.25 inches.  Slots should be longitudinally-spaced 
such that the pipe has a minimum of one square inch opening per lineal foot and should 
face down. 

The underdrain should be placed in a gravel envelope (Class 2 Permeable Material per 
Caltrans Spec. 68-1.025) that measures three feet wide and six inch deep bed of gravel.  
The underdrain is elevated from the bottom of the permeable pavement by six inches 
within the gravel envelope to create a fluctuating anaerobic/aerobic zone below the 
underdrain to facilitate denitrification within the anaerobic/anoxic zone and reduce 
nutrient concentrations.  The top and sides of the underdrain pipe should be covered 
with gravel to a minimum depth of 12 inches.  The underdrain and gravel envelope 
should be covered with a geomembrane liner to prevent clogging.  The following 
aggregate should be used for the gravel envelope: 

Particle Size 
(ASTM D422) 

% Passing by 
Weight 

¾ inch 100% 

¼ inch 30-60% 

#8 20-50% 

#50 3-12% 

#200 0-1% 

 
Underdrains should be sloped at a minimum of 0.5 percent, and must drain freely to an 
acceptable discharge point. 

Rigid non-perforated observation pipes with a diameter equal to the underdrain 
diameter should be connected to the underdrain to provide a clean-out port as well as 
an observation well to monitor drainage rates.  The wells/clean-outs should be 
connected to the perforated underdrain with the appropriate manufactured connections.  
The wells/clean-outs must be capped with a lockable screw cap.  The ends of 
underdrain pipes not terminating in an observation well/clean-out should also be 
capped. 
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Maintenance Requirements 

Maintenance and regular inspections are of important for proper function of permeable 
pavement with an underdrain.  The following are general maintenance requirements: 

• Inspect permeable pavement to determine if stormwater runoff is infiltrating 
properly at least twice during the wet season after significant storms.  If infiltration 
is significantly reduced, remove surface aggregate by vacuuming.  Dispose of 
and replace old aggregate with fresh aggregate as needed. 

• Sweep permeable pavement as needed to clean it of leaves, debris, and 
sediment.  Do not overlay permeable pavement with an impermeable surface. 

• Prune vegetation and large shrubs/trees that limit access or interfere with 
permeable pavement operation.  Rake and remove fallen leaves and debris from 
deciduous plant foliage.  Remove poisonous, nuisance, dead, or odor-producing 
vegetation immediately.  Mow grass to less than four inches and bag and remove 
grass clippings. 

• Provide irrigation as needed. 

• Exercise spill prevention measures when handling substances that can 
contaminate stormwater runoff.  Implement a spill prevention plan at all non-
residential sites and in areas where there is likelihood of spills. 

• Eliminate standing water to prevent vector breeding. 

• Inspect overflow devices for obstructions or debris, which should be removed 
immediately.  Repair or replace damaged pipes upon discovery. 

• Provide safe and efficient access to permeable pavement.  Egress and ingress 
routes must be maintained to design standards.  Roadways must be maintained 
to accommodate size and weight of vehicles if applicable. 

• Remove obstacles that may prevent maintenance personnel and/or equipment 
access to the permeable pavement. 

• Limit and control application of pesticides (using Integrated Pest Management 
practices) and fertilizers to reduce potential pollutant runoff. 

• Fill and compact holes in the ground located in and around permeable pavement. 

• Identify and control sources of erosion damage when native soil is exposed near 
the overflow device. 

• Add gravel or ground cover if erosion occurs due to vehicular or pedestrian 
traffic. 

• Inspect, and clean if necessary, the underdrain. 

A summary of potential problems that may need to be addressed by maintenance 
activities is presented in Table E-29. 
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The County requires execution of a maintenance agreement to be recorded by the 
property owner for the on-going maintenance of any privately-maintained stormwater 
quality control measures.  The property owner is responsible for compliance with the 
maintenance agreement.  A sample maintenance agreement is presented in Appendix 
H. 

Table E-29.  Permeable Pavement Troubleshooting Summary  

Problem 
Conditions When Maintenance Is 

Needed 
Maintenance Required 

Vegetation Overgrown vegetation Mow and trim vegetation. 

Presence of invasive, poisonous, 
nuisance, or noxious vegetation or 
weeds 

Remove this vegetation. 

Excessive loss of turf or ground 
cover 

Replant and/or reseed as 
needed. 

Trash and Debris Trash and debris present Remove and dispose of trash 
and debris. 

Contaminants and Pollution Any evidence of oil, gasoline, 
contaminants, or other pollutants 

Remove any evidence of visual 
contamination. 

Sediment Accumulation Accumulation of sediment, debris, 
and oil/grease on surface, inlet or 
overflow structures 

Remove sediment, debris, and/or 
oil/grease. 

Erosion Eroded areas at overflow 
structures 

Fill eroded areas and re-grade if 
necessary. 

Water Drainage Rate Standing water Vacuum aggregate to remove 
sediment.  Replace aggregate if 
necessary.  Inspect, and clean 
as needed, the underdrain to 
ensure proper function.  Clear 
clogs as needed. 
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RET-5:  Permeable Pavement without an Underdrain 

Description 

Permeable pavement includes permeable 
interlocking concrete pavers, pervious 
concrete, or porous asphalt pavement that 
is flat in all directions.  Permeable pavement 
can be used to infiltrate stormwater runoff 
into the porous pavement and sublayers of 
sand and gravel and subsequently into the 
underlying soil and groundwater, if present. 

Permeable interlocking concrete pavement 
is comprised of a layer of durable concrete 
pavers or blocks separated by joints filled 
with small stones.  Pervious concrete is 
made from carefully controlled amounts of water and cement materials used to create a 
paste that forms a thick coat around aggregate particles.  Unlike conventional concrete, 
the mixture contains little or no sand, which creates a substantial void content (between 
15 and 25 percent).  Porous asphalt, or “open-graded” asphalt, pavement contains no 
fine aggregate particles, which creates void spaces in the pavement and allows water to 
collect within and drain through the pavement.  An alternative approach for permeable 
pavement is to use stabilized grassy porous pavement, consisting of grass turf 
reinforced with plastic rings and filter fabric underlain by gravel.  Permeable pavement is 
highly versatile and can be used in place of impermeable asphalt in many situations. 

A schematic of a typical permeable pavement system without an underdrain is 
presented in Figure E-5. 

LID Ordinance Requirements 

Permeable pavement without an underdrain may be used to comply with the on-site 
retention requirements of the LID Ordinance for at least its tributary area.  The 
remaining project site SWQDv may need to be routed to other stormwater quality 
control measures for on-site retention.  Permeable pavement without an underdrain will 
prevent pollutants in the SWQDv from its tributary area from being discharged off-site. 

Advantages 

• Reduces stormwater runoff volume and peak flows during small storm events 

• Can serve functional and aesthetic purposes 

• Can reduce heat island effects if light color concrete pavements are used 

• Creates dual use for limited space (e.g., parking and stormwater management 
provided within same space) and can reduce the need and space required for 
separate stormwater quality control measures 
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Figure E-5.  Permeable Pavement without an Underdrain Schematic 
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Disadvantages 

• May not be appropriate for industrial sites or locations with contaminated soils or 
where spills may occur because of the potential threat to groundwater 
contamination 

• Is not appropriate for high turning areas or areas with heavy truck or equipment 
use  

• A sacrificial non-infiltrating area will develop in the transition area between the 
permeable pavement and natural areas 

• Results in an uneven driving surfaces and potential traps for high-heeled shoes 

• Requires frequent maintenance to maintain effectiveness due to clogging from 
sediment if not situated properly 

• Has a high cost for restorative maintenance if the system seals with sediment 
and can no longer function properly as permeable pavement 

General Constraints and Implementation Considerations 

• Permeable pavement may be used for sidewalks, walkways, and patios. 

• Permeable pavement may be used in low vehicle-movement areas.  Potential 
applications may include the following: 

o Low vehicle movement airport zones; 

o Parking aprons and maintenance roads; 

o Crossover/emergency stopping/parking lanes on divided highways; 

o Residential street parking lanes; 

o Residential driveways; 

o Overflow parking; and 

o Emergency vehicle and fire access lanes in apartment/multi-
family/complex facilities. 

• Permeable pavement must be installed on relatively flat surfaces with slopes less 
than 10 percent. 

• Solid asphalt or concrete pavement for vehicle movement lanes should be used 
leading up to permeable pavement parking pads. 

• Grass may be planted in block voids, but would require irrigation and lawn care. 

• If possible, the entire tributary area of the permeable pavement area should be 
stabilized before construction begins.  If this is not possible, all flows should be 
diverted around the permeable pavement area to protect it from sediment loads 
during construction. 
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• The equipment used to construct the permeable pavement should have extra 
wide low-pressure tires.  Construction traffic should not enter the permeable 
pavement area because it can compact soil, which reduces infiltration capacity. 

• Permeable pavement should not be installed during periods of extreme high or 
low temperatures.  The mix should be transported to the project site in clean 
vehicles with smooth dump beds that have been sprayed with a non-petroleum 
release agent.  The mix should be covered during transit to limit cooling. 

• The surface should be compacted when it is cool enough to resist a 9-Mg roller 
(class equivalent of a 10-ton roller).  One or two passes are needed to provide 
proper compaction.  Any additional passes may reduce porosity. 

• Vehicular traffic is prohibited until cooling and hardening have taken place, which 
is no sooner than six hours, but preferably two days. 

Design Specifications 

Minimum and maximum dimensions and other specifications are product-specific and 
must comply with manufacturer’s recommendations.  The following sections provide 
design specifications for permeable pavement systems without an underdrain. 

Geotechnical 

Due to the potential to contaminate groundwater, cause slope instability, impact 
surrounding structures, and potential for insufficient infiltration capacity, an extensive 
geotechnical site investigation must be conducted during the site planning process to 
verify site suitability for permeable pavement without an underdrain.  All geotechnical 
investigations must be performed according to the most recent GMED Policy GS 200.1.  
Soil infiltration rates and the groundwater table depth must be evaluated to ensure that 
conditions are satisfactory for proper operation of a permeable pavement system.  The 
project applicant must demonstrate through infiltration testing, soil logs, and the written 
opinion of a licensed civil engineer that sufficiently permeable soils exist on-site to allow 
the construction of a properly functioning permeable pavement system without an 
underdrain. 

Permeable pavement systems without an underdrain are appropriate for soils with a 
minimum corrected in-situ infiltration rate of 0.3 in/hr.  The geotechnical report must 
determine if the proposed project site is suitable for a permeable pavement system 
without an underdrain and must recommend a design infiltration rate (see “Design 
Infiltration Rate” under the “Sizing” section).  The geotechnical investigation should be 
such that a good understanding is gained as to how the stormwater runoff will move 
through the soil (horizontally or vertically) and if there are any geological conditions that 
could inhibit the movement of water. 

Setbacks 

Permeable pavement must be sited following the setbacks from the most recent GMED 
Policy GS 200.1. 
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Sizing 

Permeable pavement is sized using a simple sizing method where the SWQDv must be 
completely infiltrated within 96 hours.  Permeable pavement provides stormwater runoff 
storage in the voids of the sub-base reservoir layer.   

Step 1:  Determine the SWQDv 

Dry wells must be designed to capture and retain the SWQDv (see Section 6 for 
SWQDv calculation procedures). 

Step 2:  Determine the design infiltration rate 

Determine the corrected in-situ infiltration rate (fdesign) of the native soil using the 
procedures described in the most recent GMED Policy GS 200.1. 

Step 3:  Calculate the surface area 

The depth of the sub-base reservoir layer is calculated using the following equation: 

���� = f��� !"
12 × � 

 Where: 

dmax = Maximum depth of sub-base reservoir layer [ft]; 
fdesign = Design infiltration rate [in/hr];   
t = Maximum retention time (max 96 hrs) [hr]; and 

Select the permeable pavement sub-base reservoir layer depth (dt) such that:  

�� ≤ ����
��

 

 Where: 

dt = Depth of permeable pavement sub-base reservoir layer [ft]; 
dmax = Maximum depth of water that can be infiltrated within the maximum 
retention time [ft]; and 
nt = permeable pavement sub-base reservoir layer porosity. 

The required permeable pavement surface area is calculated using the following 
equation: 

�	 = �����
d$ × ��
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Where: 

As = Permeable pavement surface area [ft2]; 
SWQDv = Stormwater quality design volume [ft3]; and 
dt = Depth of permeable pavement sub-base reservoir layer [ft]; and 
nt = Infiltration trench porosity. 

Underlying Base Layers 

The cross-section of a permeable pavement typically consists of the four layers 
discussed below: 

Asphalt Layer 

The surface asphalt layer consists of an open-graded asphalt mixture with a two- to 
four-inch depth depending on required bearing strength and permeable pavement 
design requirements.  Permeable pavement contains approximately 16 percent voids, 
compared to 3 to 5 percent for conventional pavements, to allow quick stormwater 
runoff infiltration. 

The asphalt layer must be laid over the top filter layer in one lift.  The laying temperature 
should be between 240 and 260 degrees Fahrenheit with an ambient temperature 
above 50 degrees Fahrenheit. 

Top Filter Layer 

The top filter layer, which stabilizes the asphalt layer, consists of one to two inches of 
0.5-inch-diameter crushed stone. 

Reservoir Layer 

The reservoir layer consists of 1.5- to 3-inch crushed stone.  The depth of this layer 
depends on the desired storage volume, which is a function of the infiltration rate, void 
spaces, and in colder climates the depth of the frost line, but typically ranges from two 
to four feet.  The reservoir layer must be constructed in lifts and lightly compacted.  The 
base courses should be kept free of all dirt and debris during construction.  The 
reservoir layer should be designed to completely drain in 96 hours. 

Bottom Filter Layer 

This bottom filter layer, which stabilizes the reservoir layer and is the interface between 
the reservoir layer and the geomembrane liner covering the underlying soil, consists of 
a two inch thick layer of 0.5-inch crushed stone. 

Hydraulic Restriction Layer 

The entire area where permeable pavement will be used must be lined with a 
geomembrane liner to prevent soil from migrating into the reservoir layer and reducing 
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storage capacity.  The specifications of the geomembrane liner are presented in Table 
E-9.  The entire permeable pavement area, including the sides, must be lined with 
geomembrane liner prior to placing the aggregate.  Provide generous overlap at the 
seams. 

Table E-9.  Geomembrane Liner Specifications for Permeable Pavement 

Parameter Test Method Specifications 

Material  Nonwoven geomembrane liner 

Unit weight  8 oz/yd
3
 (minimum) 

Filtration rate  0.08 in/sec (minimum) 

Puncture strength ASTM D-751 (Modified) 125 lbs (minimum) 

Mullen burst strength ASTM D-751 400 lb/in
2
 (minimum) 

Tensile strength AST D-1682 300 lbs (minimum) 

Equiv. opening size US Standard Sieve No. 80 (minimum) 

Overflow Device 

Provide an overflow device to convey high stormwater runoff flows to another 
stormwater quality control measure, the storm drain system, or receiving water, as 
appropriate.  Place the overflow device a maximum of two inches above the level of the 
permeable pavement surface.  Ensure that the two inch ponding depth is contained and 
does not flow out of the area at the ends or the sides. 

Maintenance Requirements 

Maintenance and regular inspections are important for proper function of permeable 
pavement without an underdrain.  The following are general maintenance requirements: 

• Inspect permeable pavement to determine if stormwater runoff is infiltrating 
properly at least twice during the wet season after significant storms.  If infiltration 
is significantly reduced, remove surface aggregate by vacuuming.  Dispose of 
and replace old aggregate with fresh aggregate as needed. 

• Sweep permeable pavement as needed to clean it of leaves, debris, and 
sediment.  Do not overlay permeable pavement with an impermeable surface. 

• Prune vegetation and large shrubs/trees that limit access or interfere with 
permeable pavement operation.  Rake and remove fallen leaves and debris from 
deciduous plant foliage.  Remove poisonous, nuisance, dead, or odor-producing 
vegetation immediately.  Mow grass to less than four inches and bag and remove 
grass clippings. 

• Provide irrigation as needed. 

• Exercise spill prevention measures when handling substances that can 
contaminate stormwater runoff.  Implement a spill prevention plan at all non-
residential sites and in areas where there is likelihood of spills. 
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• Eliminate standing water to prevent vector breeding. 

• Inspect overflow devices for obstructions or debris, which should be removed 
immediately.  Repair or replace damaged pipes upon discovery. 

• Provide safe and efficient access to permeable pavement.  Egress and ingress 
routes must be maintained to design standards.  Roadways must be maintained 
to accommodate size and weight of vehicles if applicable. 

• Remove obstacles that may prevent maintenance personnel and/or equipment 
access to the permeable pavement. 

• Limit and control application of pesticides (using Integrated Pest Management 
practices) and fertilizers to reduce potential pollutant runoff. 

• Fill and compact holes in the ground located in and around permeable pavement. 

• Identify and control sources of erosion damage when native soil is exposed near 
the overflow device. 

• Add gravel or ground cover if erosion occurs due to vehicular or pedestrian 
traffic. 

A summary of potential problems that may need to be addressed by maintenance 
activities is presented in Table E-10. 

The County requires execution of a maintenance agreement to be recorded by the 
property owner for the on-going maintenance of any privately-maintained stormwater 
quality control measures.  The property owner is responsible for compliance with the 
maintenance agreement.  A sample maintenance agreement is presented in Appendix 
H. 
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Table E-10.  Permeable Pavement Troubleshooting Summary  

Problem 
Conditions When Maintenance Is 

Needed 
Maintenance Required 

Vegetation Overgrown vegetation Mow and trim vegetation. 

Presence of invasive, poisonous, 
nuisance, or noxious vegetation or 
weeds 

Remove this vegetation. 

Excessive loss of turf or ground 
cover 

Replant and/or reseed as 
needed. 

Trash and Debris Trash and debris present Remove and dispose of trash 
and debris. 

Contaminants and Pollution Any evidence of oil, gasoline, 
contaminants, or other pollutants 

Remove any evidence of visual 
contamination. 

Erosion/Sediment 
Accumulation 

Eroded areas at overflow 
structures 

Fill eroded areas and re-grade if 
necessary. 

Accumulation of sediment, debris, 
and oil/grease on surface, inlet or 
overflow structures 

Remove sediment, debris, and/or 
oil/grease. 

Water Drainage Rate Standing water Vacuum aggregate to remove 
sediment.  Replace aggregate if 
necessary. 
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RECORDING REQUESTED BY 
AND MAIL TO: 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 Space above this line is for Recorder’s use 

 

COVENANT AND AGREEMENT  

REGARDING THE MAINTENANCE OF LOW IMPACT DEVELOPMENT (LID) &  

NATIONAL POLLUTANTS DISCHARGE ELIMINATION SYSTEM (NPDES) BMPs 

 
The undersigned, ________________________________________ ("Owner"), hereby certifies that it owns the real property described as follows 
("Subject Property"), located in the County of Los Angeles, State of California: 

LEGAL DESCRIPTION 

ASSESSOR’S ID #___________________________TRACT NO.________________________LOT NO._____________________________________ 

ADDRESS: ____________________________________________________________________________________________________________ 

 
Owner is aware of the requirements of County of Los Angeles’ Green Building Standards Code, Title 31 Section 4.106.5 (LID), and Title 12, Chapter 12.84 
– Low Impact Development Standards.  The following post-construction BMP features have been installed on the Subject Property: 

□ Porous pavement  
□ Cistern/rain barrel 
□ Infiltration trench/pit 
□ Bioretention or biofiltration 
□ Rain garden/planter box 
□ Disconnect impervious surfaces 
□ Dry Well 
□ Storage containers 
□ Landscape and landscape irrigation 
□ Green roof 
□  Other  _____________________________________________________________________________________________________________ 
 ____________________________________________________________________________________________________________ 

The location, including GPS x-y coordinates, and type of each post-construction BMP feature installed on the Subject Property is identified on the site 
diagram attached hereto as Exhibit 1. 

Owner hereby covenants and agrees to maintain the above-described post-construction BMP features in a good and operable condition at all times, and 
in accordance with the LID/NPDES Maintenance Guidelines, attached hereto as Exhibit 2. 

Owner further covenants and agrees that the above-described post-construction BMP features shall not be removed from the Subject Property unless and 
until they have been replaced with other post-construction BMP features in accordance with County of Los Angeles’ Title 12, Chapter 12.84 – Low Impact 
Development Standards. 

Owner further covenants and agrees to maintain all drainage devices located within his/her property in good condition and operable condition at all times. 

Owner further covenants and agrees that if Owner hereafter sells the Subject Property, Owner shall provide printed educational materials to the buyer 
regarding the post-construction BMP features that are located on the Subject Property, including the type(s) and location(s) of all such features, and 
instructions for properly maintaining all such features. 

Owner makes this Covenant and Agreement on behalf of itself and its successors and assigns.  This Covenant and Agreement shall run with the Subject 
Property and shall inure to the benefit of the County of Los Angeles and be binding upon Owner, future owners, and their heirs, successors and assignees, 
and shall continue in effect until the release of this Covenant and Agreement by the County of Los Angeles, in its sole discretion. 
 
Owner(s): 
 
By:_________________________________ Date:_________________________________ 
 
By:_________________________________ Date:_________________________________ 

 

 (PLEASE ATTACH NOTARY) 
 

FOR DEPARTMENT USE ONLY: 

MUST BE APPROVED BY COUNTY OF LOS ANGELES BUILDING AND SAFETY DIVISION PRIOR TO RECORDING. 
 
APPROVED BY:    Date   Permit No.  
 (Print Name)  (Signature)    

A notary public or other officer completing the attached certificate verifies only the identity of the individual who signed the 
document to which the certificate is attached, and not the truthfulness, accuracy, or validity of that document. 
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County of Los Angeles -  Department of Public Works

Building and Safety/Land Development Division

LOW IMPACT DEVELOPMENT REVIEW SHEET

(2017 Los Angeles County Building Code, Residential Code,

and Green Building Standards Code)

   GENERAL PROJECT INFORMATION

 PLAN CHECK: DISTRICT No:

 JOB ADDRESS: CITY:

 APPLICANT: EMAIL:

 INSTRUCTIONS

 ●Corrections shown below apply to this plan check.  See plans and calculations for additional comments.

 ●In the right hand column, please indicate the sheet number and detail or note number on the plan where the corrections 

 are made.  Resubmit PDF copies of corrected plans, calculations, and this plan review list with annotation.

 ●Incorporate all comments as marked on checket set of plans, calculations, and these correction sheets.

LOW IMPACT DEVELOPMENT (LID) Requirements

Date of Maintenance Agreement:

Proposed Impervious Area: sq. ft.

Design Storm: (check box) 85th percentile

SWQDv: ft
3

% to retain onsite

LID Solution: (check box)

Section Response:

○

○

All development projects equal to 1 acre or greater of disturbed area and adding more than 10,000 

square feet of impervious surface area

Residential new or redeveloped projects that creates, adds, or replaces >10,000 square feet of 

impervious surface area.

2.  The following is a list of new development and redevelopment projects/activities that require 

compliance with LA County's LID ordinance. (See LID manual for additional information)

NON-RESIDENTIAL DEVELOPMENTS (Commercial or Industrial) must comply with LID as follows:

    Infiltration

0 0.00

0 0.00

0 0

  Your application for a permit, together with plans and specifications, has been examined and you are advised that the

  issuance of a permit is withheld for the reasons hereinafter set forth. The approval of plans and specifications does not

  permit the violation of any section of the Building Code, or other local ordinance or state law.

  NOTE: Numbers in the parenthesis ( ) refer to sections of the 2017 edition of County of Los Angeles Building Code, 

  Appendix J of the LACBC (J), Residential Code (R), Green Building (GB), Table (T), and Building Code Manual (BCM).

All development must comply with the County of Los Angeles’ Title 12, Chapter 12.84 (LID). 

LID standards are intended to distribute stormwater and urban runoff across developed sites to help reduce adverse water 

quality impacts and replenish groundwater supplies.  The County of Los Angeles, LID Manual 2014 is available at the following 

link:  http://dpw.lacounty.gov/ldd/web/

Under the County of Los Angeles LID Ordinance, Title 12, Section 12.84.430, designated projects are required to prohibit the 

discharge of pollutants from property developments. Preventing these pollutants from entering stormwater discharge system will 

be accomplished by requiring the installation and maintenance of post-construction treatment controls. (Best Management 

Practices (BMPs)

LID Requirement (Priority and Non-Priority Projects):

0.75-inch

   Biofiltration
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○

○

○

○

○

○

○

○

○

a.

b.

c.

d.

e.

f.

Redevelopment projects identified below*:

● Land-disturbing activity that results in the creation or addition or replacement of 5,000 square 

feet or more of impervious surface area.

● Development which alters less than 50% of impervious surfaces.  Only proposed re-development 

needs to meet NPDES requirements.

● Development which alters 50% or more of impervious surfaces.  Entire site shall meet NPDES 

requirements. 

*Impervious surface replacement, such as the reconstruction of parking lots and roadways which does not disturb 

additional area and maintains the original grade and alignment, is considered a routine maintenance activity. 

Redevelopment does not include the repaving of existing roads to maintain original line and grade.

Restaurants (SIC 5812) 5,000 square feet or more of surface area.

Parking lots 5,000 square feet or more of impervious surface area, or with 25 or more parking 

spaces.

Street and road construction of 10,000 square feet or more of impervious surface area.

Automotive service facilities with 5,000 square feet or more of surface area.

Projects located in or directly adjacent to, or discharging directly to a Significant Ecological Area 

(SEA),where the development will discharge storm water runoff that is likely to impact a sensitive 

biological species or habitat; and Create 2,500 square feet or more of impervious surface area.

Industrial parks 10,000 square feet or more of surface area.

Commercial malls 10,000 square feet or more surface area.

Retail gasoline outlets 5,000 square feet or more of surface area.

REQUIREMENTS

New Development and Re-Development Projects must control runoff through infiltration, 

bioretention, and/or rainfall harvest and use. Project must retain onsite the Stormwater Quality 

Design Volume (SWQDv) as defined by the greater of the following:

• 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 (www.dpw.lacounty.gov/wrd/hydrologygis). 

Bioretention and biofiltration systems shall meet the design specifications provided in Appendix E 

(BIO-1) of LA County's LID manual. (See http://dpw.lacounty.gov/ldd/web/).  Biofiltration systems 

shall be entirely open-bottom.

When evaluating the potential for onsite retention, each projects must consider the maximum 

potential for evapotranspiration from green roofs and rainfall harvest and reuse for both indoor and 

outdoor use.

To demonstrate technical infeasibility, it must be shown that a project site cannot reliably retain 100 

percent of the SWQDv onsite. Technical infeasibilty may result from the following:

i. The infiltration rate of saturated in-situ soils less than 0.3 inch per hour.

ii. Seasonal high ground water is within 5 to 10 feet of the surface.

iii. Locations within 100 feet of a ground water well used for drinking water.

iv. Brownfield development sites where infiltration poses a risk of pollutant mobilization.

v. Locations with potential geotechnical hazards.
When technical infeasibility has been demonstrated the site must biofiltrate using the following 

equation for volume required:

Bv = 1.5 * [SWQDv – Rv]   

Where:  Bv = Biofiltration volume

SWQDv = Stormwater runoff as defined in 85 A

Rv = Volume reliably retained onsite (amount infiltrated)

*** Show volumes and flow rates on plans as applicable.

Note: For additional alternative compliance measures see Regional Water Quality Control Board 

Order No. R4-2012-0175 section VI.D.7.c.iii 

(http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/municipal/index.sht

ml)

Project sites that outlet to natural drainage systems that are subject to hydromodification shall be in 

compliance with LA County’s LID manual, Section 8. (available at 

http://dpw.lacounty.gov/ldd/web/). E-78



g.

h.

i.

j.

6. An Infiltration Report by a Soils Engineer and the grading plans must be reviewed and recommended 

for approval by the Geology and Soils Section prior to approval of an Infiltration/Retention - Low Impact 

Development (LID) BMP.   The Infiltration Report must comply with GMED Geotechnical Memo GS 200.1 

and should be presented as its own report.  All recommendations and notes as indicated in the soils 

engineering report and/or GMED review sheets must be incorporated into the grading plans.  The GS 

200.1 memo can be found at: http://dpw.lacounty.gov/gmed/permits/docs/policies/GS200.1.pdf 

Pre-treatment BMPs are required.

*unless otherwise recommended by a Soils Engineer and approved by Geotechnical and Materials 

Engineering Division.

Note: Infiltration is not allowed in areas where pollutant mobilization is a documented concern, or where 

undisturbed soil infiltration rates are less than 0.3 inches per hour, or where infiltration could cause 

adverse impacts to biological resources. 

5.  All infiltration basins, dry wells, or planters must comply with the following setbacks

4.  For LID compliance, all catch basins and inlets that discharge into an existing or proposed storm drain 

must be labeled to discourage illegal dumping of pollutants. Stencils are available at your local Building 

and Safety office.

7. Rainwater harvest and reuse systems that are NOT gravity fed require approval from LA County Public 

Health, Cross Connection & Water Pollution Control Program.  The application and further information is 

found at http://publichealth.lacounty.gov/eh/EP/cross_con/cross_con_main.htm.  In addition, approval 

from LA County, Building and Safety Plumbing Section is required.  Rainwater harvest design and plans 

must comply with County of Los Angeles, Plumbing Code, Chapter 16 – Non-Potable Rainwater 

Catchment Systems.

The plans must show complete construction details, materials, manufacturer, model number, 

dimensions, location, structures, slopes, construction notes, specifications, cross sections, 

elevations, GPS x-y coordinates for each BMP, and setbacks from property lines needed to 

construct proposed LID BMPs.  BMPs should be designed as not to adversely impact building 

foundations, pavement, slope stability, or an adjacent property.

Clearly show driveway/access road drainage and provide BMPs for treatment of driveway flows. 

Provide elevations, cross sections, or slopes as applicable.

Submit and obtain approval from Environmental Programs Division, Industrial Waste Unit. An 

annual operating permit may be required.  Environmental Programs Division (EPD), Industrial 

Waste Unit - 900 S. Fremont, Alhambra, Annex Building, 3rd floor, (626) 458-3517. Please contact 

EPD for required fees and minimum submittal requirements.  Please note:  prior to obtaining 

approval from EPD the location and the design flows for all BMPs must be shown on plans and 

approved by Building and Safety. (This may apply to non-residential projects that propose 

proprietary filters, drywells, or hydrodynamic separators)
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Plan Checker: Email:

Phone Number: Date:

10.  A Statement of Understanding and/or O&M Guidelines must be provided for Capital Projects.

8.  Different types of infiltration facilities such as dry wells, unlined sumps, seepage pits, and infiltration 

galleries are some of the terms used to describe Class V injection wells as defined by the EPA.  Register 

the proposed infiltration facility at the following online registration form: 

http://www.epa.gov/uic/forms/underground-injection-wells-registration. 

9.  A recorded covenant indicating that the owner of the subject development is aware and agrees to 

maintain all stormwater BMP features for this project is required. The covenant shall include operation 

and maintenance guidelines prepared by the project civil engineer/architect.  See attached LID Covenant 

Preparation and Recordation instructions.  A draft copy of the covenant including all exhibits must be 

reviewed prior to recordation. 

0 0

-
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Operations and Maintenance (O&M) Plan 

 

For 

Starbucks 

109 S. Del Mar Avenue 
San Gabriel, CA 91776 
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Operations and Maintenance Plan  

 

 

BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Non-Structural Source Control BMPs 

Yes Education for Property Owners, Tenants and Occupants 

Education for Property Owners, Tenants and Occupants will be provided to the first 
residents/occupants/tenants on general housekeeping practices that contribute to 
the protection of stormwater quality. These materials will be initially developed and 
provided by Starbucks Coffee. Thereafter such materials will be available through 
the Permittees’ education program.  The owner/tenant shall periodically provide 
environmental awareness education materials, made available by the 
municipalities, to all of its members. Among other things, these materials will 
describe the use of chemicals (including household type) that should be limited to 
the property, with no discharge of wastes via hosing or other direct discharge to 
gutters, catch basins and storm drains.   

Education of 
employees/owner(s) shall be 
done within 4 weeks of startup 
and continue on an annual 
refreshing basis with each new 
onsite employee/owner(s) being 
given a water quality orientation 
using this LID as reference within 
two weeks of hire date. 

Owner 

Yes Activity Restriction 

Activity Restrictions must be prepared for the purpose of surface water quality 
protection. An example would be not allowing car washing outside of established 
community car wash areas in multi-unit complexes. Alternatively, use restrictions 
may be developed by a building operator through lease terms, etc.   

Daily Owner 

Yes Common Area Landscape Management  

Identify on-going landscape maintenance requirements that are consistent with 
those in the County Water Conservation Resolution (or city equivalent) that include 
fertilizer and/or pesticide usage consistent with Management Guidelines for Use of 
Fertilizers. 

Landscape maintenance shall be 
performed on a weekly basis. 
Irrigation systems shall be 
inspected monthly for leaks. 
Leaks shall be repaired as soon 
as they are observed 

Owner 

Yes BMP Maintenance 

The Project LID shall identify responsibility for implementation of all BMPs and 
scheduled cleaning and/or maintenance of all structural BMP facilities. 

As needed Owner 

No Title 22 CCR Compliance t   
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Spill Contingency Plan 

A Spill Contingency Plan is prepared by building operator or occupants for use by 
specified types of building or suite occupancies.  The Spill Contingency Plan 
describes how the occupants will prepare for and respond to spills of hazardous 
materials.  Plans typically describe stockpiling of cleanup materials, notification of 
responsible agencies, disposal of cleanup materials, documentation, etc. 

Daily Owner 

No Underground Storage Tank Compliance   

No Hazardous Materials Disclosure Compliance   

Yes Uniform Fire Code Implementation 

Compliance with the Uniform Fire Code enforced by fire protection agency. 

Daily Owner 

Yes Common Area Litter Control 

For industrial/commercial developments the owner/tenant should be required to 
implement trash management and litter control procedures in the common areas 
aimed at reducing pollution of drainage water. The owner/tenant may contract with 
their landscape maintenance firms to provide this service during regularly 
scheduled maintenance, which should consist of litter patrol, emptying of trash 
receptacles in common areas, and noting trash disposal violations by 
tenants/homeowners or businesses and reporting the violations to the 
owner/tenant for investigation. 

Daily Owner 

Yes Employee Training 

Starbucks Coffee will provide environmental awareness education materials 
containing use of chemicals that should be limited to the property, with no 
discharge or specified wastes via hosing or other direct discharge to gutters, catch 
basins, and storm drains. Ensuring that employees are properly trained will help to 
reduce all anticipated and potential pollutants from the site. All new employees will 
be trained on how to minimize impacts to water quality.  

Education of 
employees/owner(s)shall be 
done within 4 weeks of startup 
and continue on an annual 
refreshing basis with each new 
onsite employee/owner(s) being 
given a water quality orientation 
using this LID as reference within 
two weeks of hire date.   

Owner 

No Housekeeping of Loading Docks   
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Common Area Catch Basin Inspection 

For industrial/commercial developments and for developments with privately 
maintained drainage systems, the owner is required to have at least 80 percent of 
drainage facilities inspected, cleaned and maintained on an annual basis with 100 
percent of the facilities included in a two-year period. Cleaning should take place in 
the late summer/early fall prior to the start of the rainy season. Records should be 
kept to document the annual maintenance. 

Inspect area in around catch 
basins for trash/debris and clean 
as necessary. Once prior to the 
rainy season (by Oct.1st) and 
every four months thereafter 

Owner 

Yes Street Sweeping Private Streets and Parking Lots  

Streets and parking lots are required to be swept prior to the storm season, in late 
summer or early fall, prior to the start of the rainy season or equivalent as required 
by the governing jurisdiction.   

The access roads and drive 
aisles shall be swept on a 
regular basis to remove debris. 
Street sweeping shall be 
inspected twice a month to 
remove debris. 

Owner 

No Retail Gasoline Outlets   

Structural Source Control BMPs 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Provide Storm Drain System Stenciling and Signage 

Storm drain stencils are highly visible source control messages, typically placed 
directly adjacent to storm drain inlets. The stencils contain a brief statement that 
prohibits the dumping of improper materials into the municipal storm drain system. 
Graphical icons, either illustrating anti-dumping symbols or images of receiving 
water fauna, are effective supplements to the anti-dumping message. Stencils and 
signs alert the public to the destination of pollutants discharged into stormwater. 
The following requirements should be included in the project design and shown on 
the project plans:  

1.   Provide stenciling or labeling of all storm drain inlets and catch basins, 
constructed or modified, within the project area with prohibitive language (such as: 
“NO DUMPING- DRAINS TO OCEAN”) and/or graphical icons to discourage illegal 
dumping.   

2.   Post signs and prohibitive language and/or graphical icons, which prohibit 
illegal dumping at public access points along channels and creeks within the 
project area.   

3.   Maintain legibility of stencils and signs.  See CASQA Stormwater Handbook 
BMP Fact Sheet SD-13 for additional information. 

As needed Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Design and Construct Outdoor Material Storage Areas to Reduce Pollutant 
Introduction 

Improper storage of materials outdoors may increase the potential for toxic 
compounds, oil and grease, fuels, solvents, coolants, wastes, heavy metals, 
nutrients, suspended solids, and other pollutants to enter the municipal storm drain 
system. Where the plan of development includes outdoor areas for storage of 
hazardous materials that may contribute pollutants to the  municipal storm drain 
system, or include transfer areas where incidental spills often occur, the following 
stormwater BMPs are required:   

1.   Hazardous materials with the potential to contaminate urban runoff shall either 
be: (1) placed in an enclosure such as, but not limited to, a cabinet, shed, or 
similar structure that prevents contact with storm water or spillage to the municipal 
storm drain system; or (2) protected by secondary containment structures (not 
double wall containers) such as berms, dikes, or curbs.   

2.   The storage area shall be paved and sufficiently impervious to contain leaks 
and spills.   

3.   The storage area shall have a roof or awning to minimize direct precipitation 
and collection of stormwater within the secondary containment area.   

4.   Any stormwater retained within the containment structure must not be 
discharged to the street or storm drain system.   

5.   Location(s) of installations of where these preventative measures will be 
employed must be included on the map or plans identifying BMPs.   See CASQA 
Stormwater Handbook Section 3.2.6 and BMP Fact Sheet SD-34 for additional 
information. 

Daily Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Design and Construct Trash and Waste Storage Areas to Reduce Pollutant 
Introduction 

Design trash storage areas to reduce pollutant introduction. All trash container 
areas shall meet the following requirements (limited exclusion: detached 
residential homes):   

1.   Paved with an impervious surface, designed not to allow run-on from adjoining 
areas, designed to divert drainage from adjoining roofs and pavements diverted 
around the area, screened or walled to prevent off-site transport of trash;  

and   

2.   Provide solid roof or awning to prevent direct precipitation. Connection of trash 
area drains to the municipal storm drain system is prohibited. Potential conflicts 
with fire code and garbage hauling activities should be considered in implementing 
this source control.  See CASQA Stormwater Handbook Section 3.2.9 and BMP 
Fact Sheet SD-32 for additional information. 

Daily Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Yes Use Efficient Irrigation Systems & Landscape Design  

Projects shall design the timing and application methods of irrigation water to 
minimize the runoff of excess irrigation water into the municipal storm drain 
system. (Limited exclusion:  

detached residential homes.) The following methods to reduce excessive irrigation 
runoff shall be considered, and incorporated on common areas of development 
and other areas where determined applicable and feasible by the  

Permittee:   

1.   Employing rain shutoff devices to prevent irrigation after precipitation.   

2.   Designing irrigation systems to each landscape area‟s specific water requirements.   

3.   Using flow reducers or shutoff valves triggered by a pressure drop to control water loss 
in the event of broken sprinkler heads or lines.   

4.   Implementing landscape plan consistent with County Water Conservation Resolution or 
city equivalent, which may include provision of water sensors, programmable irrigation 
times (for short cycles), etc.   

5.   The timing and application methods of irrigation water shall be designed to minimize 
the runoff of excess irrigation water into the municipal storm drain system.   

6.   Employing other comparable, equally effective, methods to reduce irrigation water 
runoff.   

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

- Use mulches (such as wood chips or shredded wood products) in planter areas without 
ground cover to minimize sediment in runoff.   

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

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

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

Daily Owner 
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BMP 
Applicable? 

Yes/No 

BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

No Protect Slopes and Channels and Provide Energy Dissipation   

No Loading Docks   

No Maintenance Bays   

No Vehicle Wash Areas   

No Outdoor Processing Areas   

No Equipment Wash Areas   

No Fueling Areas   

No Hillside Landscaping   

Yes Wash Water Controls for Food Preparation Areas 

Food establishments (per State Health & Safety Code 27520) shall have either 
contained areas or sinks, each with sanitary sewer connections for disposal of 
wash waters containing kitchen and food wastes. If located outside, the contained 
areas, sinks shall also be structurally covered to prevent entry of stormwater. 

Daily Owner 

No Community Car Wash Racks   

Treatment Control BMPs 

Yes Low Impact Development BMP # 1 

RET-5: Permeable Pavement without an Underdrain 

Refer to the following page for 
Implementation, Maintenance 
and inspection frequency  

 

Owner 

 
 
 

Note: 
The owner is aware of the maintenance responsibilities of the proposed BMPs. A funding 
mechanism is in place to maintain the BMPs at the frequency stated in the LID.”
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Required Permits 

This section must list any permits required for the implementation, operation, and maintenance 
of the BMPs.  Possible examples are: 

• Permits for connection to sanitary sewer 

• Permits from California Department of Fish and Game 

• Encroachment permits 

If no permits are required, a statement to that effect should be made. 

Forms to Record BMP Implementation, Maintenance, and Inspection 

The form that will be used to record implementation, maintenance, and inspection of BMPs is 
attached. 

Recordkeeping 

All records must be maintained and kept on site indefinitely and must be made available for 
review upon request.   
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RECORD OF BMP IMPLEMENTATION, MAINTENANCE, AND INSPECTION 
 

 

 

 

Today’s Date:  

Name of Person Performing Activity 
(Printed):  

Signature:  

 

 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 
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