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RiversideCountyhastwodrainagesystems-sewersandstormdrains.Thestormdrain
systemwasdesignedtoreducefloodingbycarryingexcessrainwaterawayfromstreetsand
developedareas.Sincethestormdrainsystemdoesnotprovide
forwatertreatment,italsoservesthefunctionof
transportingpollutantsdirectlytoourlocalwaterways.

Stormwaterrunoffisapartofthenaturalhydrologicprocess.
However,landdevelopmentandconstructionactivitiescan
significantlyalternaturaldrainageprocessesandintroduce
pollutantsintostormwaterrunoff.Pollutedstormwaterrunofffrom
constructionsiteshasbeenidentifiedasamajorsourceofwater
pollutioninCalifornia.Itjeopardizesthequalityofourlocal
waterwaysandcanposeaseriousthreattothehealthofour
aquaticecosystems.

Becausepreventingpollutionismucheasierand
lesscostlythancleaningup“afterthefact,”the
CitiesandCountyofRiverside

StormWater/CleanWaterProtectionPrograminforms
residentsandbusinessesonpollutionpreventionactivities.This

pamphletdescribesvariousBestManagementPractices(BMPs)thatconstruction
siteoperatorscanusetopreventstormwaterpollution.

Inaccordancewithapplicablefederalandstatelaw,theCitiesandCountyofRiversidehave
adoptedordinancesforstormwatermanagementanddischargecontrolthatthe
dischargeofpollutantsintothestormdrainsystemorlocalsurfacewater.Thisincludes
dischargesfromconstructionsitescontainingsediment,concrete,mortar,paint,solvents,
lubricants,vehiclefluids,fuel,pesticides,andconstructiondebris.

TheFederal,Stateandlocalregulationsstrictlyprohibitthedischargeof
sedimentandpollutantsintothestreets,thestormdrainsystemorwaterways.Asanowner,
operatororsupervisorofaconstructionsite,youmaybeheldfinanciallyresponsibleforany
environmentaldamagecausedbyyoursubcontractorsoremployees.

unintended

Unlikesanitarysewers,stormdrainsarenotconnectedtoa
wastewatertreatmentplant–theyflowdirectlytoourlocal
streams,riversandlakes.

prohibit

PLEASENOTE:

StormWaterPollution...WhatYouShouldKnow StormWaterPollution...WhatYouShouldKnowSTORMWATERPOLLUTION
FROM

CONSTRUCTIONACTIVITIES

Thetwomostcommonsourcesof
stormwaterpollutionproblems
associatedwithconstructionactivitiesare

and.Failureto
maintainadequateerosionandsediment
controlsatconstructionsitesoftenresults
insedimentdischargesintothestorm
drainsystem,creatingmultipleproblems
onceitenterslocalwaterways.

Constructionvehiclesandheavy
equipmentcanalsotracksignificant
amountsofmudandsedimentonto
adjacentstreets.Additionally,windmay
transportconstructionmaterialsand
wastesintostreetsstormdrains,or
directlyintoourlocalwaterways.

erosionsedimentation

TheCitiesandCountyofRiverside
StormWater/CleanWaterProtectionProgram

TheCitiesandCountyofRiverside
StormWater/CleanWaterProtectionProgram

What you should know for...

StormWater PollutionStormWater Pollution

Developers

General Contractors

Home Builders

Construction Inspectors

Anyone in the construction
business

GENERAL
CONSTRUCTION &
SITE SUPERVISION

Best Management
Practices (BMPs)
for:

State Water Resources Control Board

Division of Water Quality

1001 I Street

Sacramento CA 95814

(916) 341-5455

Santa Ana Regional Water

Quality Control Board - Region 8

3737 Main Street, Suite 500

Riverside, CA 92501-3348

(909) 782-4130

San Diego Regional Water

Quality Control Board - Region 9

9771 Clairemont Mesa Blvd., Suite A

San Diego, CA 92124

(858) 467-2952

Colorado River Basin Regional Water

Quality Control Board - Region 7

73-720 Fred Waring Drive, Suite 100

Palm Desert, CA 92260

(760) 346-7491

www.swrcb.ca.gov/stormwtr/

www.swrcb.ca.gov/~rwqcb8/

www.swrcb.ca.gov/~rwqcb9/

www.swrcb.ca.gov/~rwqcb7/

Resources To report a hazardous materials spill,
call:

For recycling and hazardous waste
disposal, call:

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

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

The StormWater/CleanWater Protection Program
gratefully acknowledges the Santa Clara Valley
Nonpoint Pollution Control Program, Alameda
Countywide CleanWater Program and the City of
LosAngeles Stormwater Management Division for
information provided in this brochure.

Riverside County Hazardous Materials
Emergency Response Team

8:00 a.m. – 5:00 p.m.
after 5:00 p.m.

In an emergency call:

(909) 358-5055
(909) 358-5245

911

(909) 358-5055

1-800-506-2555

www.co.riverside.ca.us/depts/flood/waterquality
npdes.asp

StormWater

CleanWater
PROTECTION PROGRAM



GENERAL CONSTRUCTION ACTIVITIES STORMWATER PERMIT
(Construction Activities General Permit)

The State Water Resources Control Board
(SWRCB) adopted a new Construction
Activities General Permit (WQ Order No. 99-
08DWQ) on August 19, 1999, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construction Activities General Permit
establishes a number of new stormwater
management requirements for construction
site operator.

Yes, if construction activity results in the
disturbance of five or more acres of total land
area or is part of a common plan of
development that results in the disturbance of
five or more acres.

Obtain the permit package and submit the
completed Notice of Intent (NOI) form to the

Some construct ion act iv ies
stormwater permits are issued on a regional
basis. Consult your local RWQCB to find out if
your project requires coverage under any of
these permits.

NOTE:

Frequently Asked Questions:

Does my construction site
require coverage under the
Construction Activities General
Permit?

How do I obtain coverage
under the Construction
Activities General Permit?

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

Implement BMPs for non-stormwater
discharges year-round.

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

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

Calculate the anticipated stormwater run-
off.

Implement an effective combination of
erosion and sediment control on all soil
disturbed areas.

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

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

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

�

�

�

�

�

�

�

�

�

NOTE:

www.swrcb.ca.gov/stormwtr/

How long is this Construction
Activities General Permit in
effect?

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

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

The Permit coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitting a
NOT, all soil disturbing activities have to be
completed and one of the three following
criteria has to be met:

1. Change of ownership;

2. A uniform vegetative cover with 70
percent coverage has been established;
or,

3. Equivalent stabilization measures such
as the use of reinforced channel liners,
soil cement, fiber matrices, geotextiles,
etc., have been employed.

Please refer to the Construction
Activities General Permit for detailed
information. You may contact the SWRCB,
your local RWQCB, or visit the SWRCB
website at to
obtain a State Construction Activities
Stormwater General Permit packet.

BEST MANAGEMENT PRACTICES

�

�

�

�

�

�

�

�

�

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

Limit access to and from the site. Stabilize
construction entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

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

Avoid storing or stockpiling materials near
storm drain inlets, gullies or streams.

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

Perform major maintenance and repairs
of vehicles and equipment offsite.

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

Set-up and operate small concrete mixers
on tarps or heavy plastic drop cloths.

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

The following Best Management Practices (BMPs) can significantly reduce pollutant discharges from
your construction site. Compliance with stormwater regulations can be as simple as minimizing
stormwater contact with potential pollutants by providing covers and secondary containment for
construction materials, designating areas away from storm drain systems for storing equipment and
materials and implementing good housekeeping practices at the construction site.

�

�

�

�

�

�

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

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

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

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

Cover open dumpsters with secured tarps
or plastic sheeting. Never clean out a
dumpster by washing it down on the
construction site.

Arrange for an adequate debris disposal
schedule to insure that dumpsters do not
overflow.

What Should You Do?

Advance Planning to
Prevent Pollution

�

�

�

�

�

�

�

Note: Consult local
dra inage po l ic ies for more
information.

Remove existing vegetation only as
needed.

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

Designate a specific area of the
construction site, well away from
storm drain inlets or watercourses,
for material storage and equipment
maintenance.

Develop and implement an effective
combinat ion of erosion and
s e d i m e n t c o n t r o l s f o r t h e
construction site.

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

Educate your employees and
subcontractors about stormwater
management requirements and
t h e i r p o l l u t i o n p r e v e n t i o n
responsibilities.

Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage ditches to direct
incoming offsite flows to go around
the site.
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The Updated Model Water Efficient Landscape Ordinance
C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

Landscapes are essential to the quality of life in California. They provide areas
for recreation, enhance the environment, clean the air and water, prevent 
erosion, offer fire protection and replace ecosystems lost to development. 

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

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

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

For more information, please visit our web site at
DWR October 2009 http://www.water.ca.gov/wateruseefficiency/landscapeordinance/



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

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

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

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

Any landscape installed prior to January 1, 2010, that is at least one acre in size may be subject to irrigation audits, irrigation 
surveys or water use analysis programs for evaluating irrigation system performance and adherence to the Maximum 
Applied Water Allowance as defined in the 1992 Model Ordinance with an Evapotranspiration Adjustment Factor (ETAF)
of 0.8. Local agencies and water purveyors (designated by the local agency) may institute these or other programs to 
increase efficiency in existing landscapes.

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

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

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

The Department of Water Resources will offer technical assistance.
The Department plans to offer a series of workshops, publications and other assistance for successful adoption and
implementation of the Model Ordinance or local water efficient landscape ordinances. Information regarding these 
resources may be found on the DWR website: http://www.water.ca.gov/wateruseefficiency/landscapeordinance/ 

Questions on the Model Ordinance may be sent by e-mail to DWR staff at: mweo@water.ca.gov.

Model Water Efficient Landscape Ordinance
C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

Important points
to consider...



R-3
AUTOMOBILE PARKING 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients
Bacteria
Foaming Agents 
Metals X
Hydrocarbons X
Hazardous Materials x
Pesticides and 
Herbicides
Other

Parked automobiles may contribute pollutants to the storm 
drain because poorly maintained vehicles may leak fluids 
containing hydrocarbons, metals, and other pollutants.  In 
addition, heavily soiled automobiles may drop clods of dirt 
onto the parking surface, contributing to the sediment load 
when runoff is present.  During rain events, or wash-down 
activities, the pollutants may be carried into the storm drain 
system.  The pollution prevention activities outlined in this 
fact sheets are used to prevent the discharge of pollutants to 
the storm drain system.     

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

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

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

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

Recommended Activities
Park automobiles over permeable surfaces (e.g. gravel, or porous cement). 

Limit vehicle parking to covered areas. 

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

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com



R-8
WATER CONSERVATION 

Excessive irrigation and/or the overuse of water is often 
the most significant factor in transporting pollutants to 
the storm drain system. Pollutants from a wide variety of 
sources including automobile repair and maintenance, 
automobile washing, automobile parking, home and 
garden care activities and pet care may dissolve in the  
water and be transported to the storm drain.  In addition, 
particles and materials coated with fertilizers and 
pesticides may be suspended in the flow and be 
transported to the storm drain.  

Hosing off outside areas to wash them down not only 
consumes large quantities of water, but also transports any pollutants, sediments, and 
waste to the storm drain system.  The pollution prevention activities outlined in this fact 
sheets are used to prevent the discharge of pollutants to the storm drain system.     

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x
Nutrients x
Bacteria x
Foaming Agents x
Metals x
Hydrocarbons x
Hazardous Materials x
Pesticides and 
Herbicides

x

Other x

Think before using water. Remember - The ocean starts at your front door. 

Required Activities
Irrigation systems must be properly adjusted to reflect seasonal water needs. 

Do not hose off outside surfaces to clean, sweep with a broom instead. 

Recommended Activities 
Fix any leaking faucets and eliminate unnecessary water sources. 

Use xeroscaping and drought tolerant landscaping to reduce the watering needs. 

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

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

Wash automobiles at a commercial car wash employing water recycling. 

For additional information contact: 
County of Orange, OC Watershed
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com
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Description 
Vortex separators: (alternatively, swirl concentrators) are gravity 
separators, and in principle are essentially wet vaults.  The 
difference from wet vaults, however, is that the vortex separator 
is round, rather than rectangular, and the water moves in a 
centrifugal fashion before exiting.  By having the water move in a 
circular fashion, rather than a straight line as is the case with a 
standard wet vault, it is possible to obtain significant removal of 
suspended sediments and attached pollutants with less space.  
Vortex separators were originally developed for combined sewer 
overflows (CSOs), where it is used primarily to remove coarse 
inorganic solids.  Vortex separation has been adapted to 
stormwater treatment by several manufacturers. 

California Experience 
There are currently about 100 installations in California. 

Advantages 
 May provide the desired performance in less space and 

therefore less cost. 

 May be more cost-effective pre-treatment devices than 
traditional wet or dry basins. 

 Mosquito control may be less of an issue than with traditional 
wet basins. 

Limitations 
 As some of the systems have standing water that remains 

between storms, there is concern about mosquito breeding. 

 It is likely that vortex separators are not as effective as wet 
vaults at removing fine sediments, on the order 50 to 100 
microns in diameter and less. 

 The area served is limited by the capacity of the largest 
models. 

 As the products come in standard sizes, the facilities will be 
oversized in many cases relative to the design treatment 
storm, increasing the cost. 

 The non-steady flows of stormwater decreases the efficiency 
of vortex separators from what may be estimated or 
determined from testing under constant flow. 

 Do not remove dissolved pollutants. 

 A loss of dissolved pollutants may occur as accumulated organic 

Design Considerations 

 Service Area 

 Settling Velocity 

 Appropriate Sizing  

 Inlet Pipe Diameter 

Targeted Constituents 

 Sediment ▲ 
 Nutrients  
 Trash  
 Metals  

 Bacteria  
 Oil and Grease  
 Organics  

Legend (Removal Effectiveness) 
 Low  High 

▲ Medium 
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lesser removal efficiency is obtained with particles less than 150 microns, and the lighter, 
organic settleables.  Laboratory tests of one of the products found about 60% removal of 50 
micron sand at the expected average operating flow rate 

Experience with the use of vortex separators for treating combined sewer overflows (CSOs), the 
original application of this technology, suggests that the lower practical limit for particle 
removal are particles with a settling velocity of 12 feet per hour (Sullivan, 1982), which 
represents a particle diameter of 100 to 200 microns, depending on the specific gravity of the 
particle.  The CSO experience therefore seems consistent with the limited experience with 
treating stormwater, summarized above 

Traditional treatment technologies such as wet ponds and extended detention basins are 
generally believed to be more effective at removing very small particles, down to the range of 10 
to 20 microns.  Hence, it is intuitively expected that vortex separators do not perform as well as 
the traditional wet and dry basins, and filters.  Whether this matters depends on the particle size 
distribution of the sediments in stormwater.  If the distribution leans towards small material, 
there should be a marked difference between vortex separators and, say, traditional wet vaults.  
There are little data to support this conjecture 

In comparison to other treatment technologies, such as wet ponds and grass swales, there are 
few studies of vortex separators.  Only two of manufactured products currently available have 
been field tested.  Two field studies have been conducted.  Both achieved in excess of 80% 
removal of TSS.  However, the test was conducted in the Northeast (New York state and Maine) 
where it is possible the stormwater contained significant quantities of deicing sand.  
Consequently, the influent TSS concentrations and particle size are both likely considerably 
higher than is found in California stormwater.  These data suggest that if the stormwater 
particles are for the most part fine (i.e., less than 50 microns), vortex separators will not be as 
efficient as traditional treatment BMPs such as wet ponds and swales, if the latter are sized 
according to the recommendations of this handbook. 

There are no equations that provide a straightforward determination of efficiency as a function 
of unit configuration and size.  Design specifications of commercial separators are derived from 
empirical equations that are unique and proprietary to each manufacturer.  However, some 
general relationships between performance and the geometry of a separator have been 
developed.  CSO studies have found that the primary determinants of performance of vortex 
separators are the diameters of the inlet pipe and chamber with all other geometry proportional 
to these two. 

Sullivan et al. (1982) found that performance is related to the ratios of chamber to inlet 
diameters, D2/D1, and height between the inlet and outlet and the inlet diameter, H1/D1, shown 
in Figure 3.  The relationships are: as D2/D1 approaches one, the efficiency decreases; and, as 
the H1/D1 ratio decreases, the efficiency decreases.  These relationships may allow qualitative 
comparisons of the alternative designs of manufacturers.  Engineers who wish to apply these 
concepts should review relevant publications presented in the References. 

Siting Criteria 
There are no particularly unique siting criteria.  The size of the drainage area that can be served 
by vortex separators is directly related to the capacities of the largest models. 
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Additional Design Guidelines 
Vortex separators have two capacities if positioned as in-line facilities, a treatment capacity and 
a hydraulic capacity.  Failure to recognize the difference between the two may lead to significant 
under sizing; i.e., too small a model is selected.  This observation is relevant to three of the five 
products.  These three technologies all are designed to experience a unit flow rate of about 24 
gallons/square foot of separator footprint at the peak of the design treatment event.  This is the 
horizontal area of the separator zone within the container, not the total footprint of the unit.  At 
this unit flow rate, laboratory tests by these manufacturers have established that the 
performance will meet the general claims previously described.  However, the units are sized to 
handle 100 gallons/square foot at the peak of the hydraulic event.  Hence, in selecting a 
particular model the design engineer must be certain to match the peak flow of the design event 
to the stated treatment capacity, not the hydraulic capacity.  The former is one-fourth the latter.  
If the unit is positioned as an off-line facility, the model selected is based on the capacity equal 
to the peak of the design treatment event. 

Maintenance 
Maintenance consists of the removal of accumulated material with an eductor truck.  It may be 
necessary to remove and dispose the floatables separately due to the presence of petroleum 
product. 

Maintenance Requirements 
Remove all accumulated sediment, and litter and other floatables, annually, unless experience 
indicates the need for more or less frequent maintenance. 

Cost 
Manufacturers provide costs for the units including delivery.  Installation costs are generally on 
the order of 50 to 100 % of the manufacturer’s cost.  For most sites the units are cleaned 
annually. 

Cost Considerations 
The different geometry of the several manufactured separators suggests that when comparing 
the costs of these systems to each other, that local conditions (e.g., groundwater levels) may 
affect the relative cost-effectiveness. 

References and Sources of Additional Information 
Field, R., 1972, The swirl concentrator as a combined sewer overflow regulator facility, EPA/R2-
72-008, U.S. Environmental Protection Agency, Washington, D.C. 

Field, R., D. Averill, T.P. O’Connor, and P. Steel, 1997, Vortex separation technology, Water 
Qual. Res. J. Canada, 32, 1, 185 

Manufacturers technical materials 

Sullivan, R.H., et al., 1982, Design manual – swirl and helical bend pollution control devices, 
EPA-600/8-82/013, U.S. Environmental Protection Agency, Washington, D.C. 

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, Relationship between 
diameter and height for the design of a swirl concentrator as a combined sewer overflow 
regulator, EPA 670/2-74-039, U.S. Environmental Protection Agency, Washington, D.C. 
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Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, The swirl 
concentrator as a grit separator device, EPA670/2-74-026, U.S. Environmental Protection 
Agency, Washington, D.C. 

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1978, Swirl primary 
separator device and pilot demonstration, EPA600/2-78-126, U.S. Environmental Protection 
Agency, Washington, D.C. 









Outdoor Loading/Unloading SC-30 
Objectives 

Cover 

Contain 

Educate 

Reduce/Minimize 

Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
The loading/unloading of materials usually takes place outside 
on docks or terminals; therefore, materials spilled, leaked, or lost 
during loading/unloading may collect in the soil or on other 
surfaces and have the potential to be carried away by stormwater 
runoff or when the area is cleaned.  Additionally, rainfall may 
wash pollutants from machinery used to unload or move 
materials.  Implementation of the following protocols will 
prevent or reduce the discharge of pollutants to stormwater from 
outdoor loading/unloading of materials. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
Keep accurate maintenance logs to evaluate materials 
removed and improvements made. 

Park tank trucks or delivery vehicles in designated areas so 
that spills or leaks can be contained. 

Limit exposure of material to rainfall whenever possible. 

Prevent stormwater run-on. 

Check equipment regularly for leaks. 
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SC-30 Outdoor Loading/Unloading 

Suggested Protocols 
Loading and Unloading – General Guidelines 

Develop an operations plan that describes procedures for loading and/or unloading. 

Conduct loading and unloading in dry weather if possible. 

Cover designated loading/unloading areas to reduce exposure of materials to rain. 

Consider placing a seal or door skirt between delivery vehicles and building to prevent 
exposure to rain. 

Design loading/unloading area to prevent stormwater run-on, which would include grading 
or berming the area, and position roof downspouts so they direct stormwater away from the 
loading/unloading areas. 

Have employees load and unload all materials and equipment in covered areas such as 
building overhangs at loading docks if feasible. 

Load/unload only at designated loading areas. 

Use drip pans underneath hose and pipe connections and other leak-prone spots during 
liquid transfer operations, and when making and breaking connections.  Several drip pans 
should be stored in a covered location near the liquid transfer area so that they are always 
available, yet protected from precipitation when not in use.  Drip pans can be made 
specifically for railroad tracks.  Drip pans must be cleaned periodically, and drip collected 
materials must be disposed of properly. 

Pave loading areas with concrete instead of asphalt. 

Avoid placing storm drains in the area. 

Grade and/or berm the loading/unloading area to a drain that is connected to a deadend. 

Inspection 
Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges 
and connections. 

Look for dust or fumes during loading or unloading operations. 

Training 
Train employees (e.g., fork lift operators) and contractors on proper spill containment and 
cleanup. 

Have employees trained in spill containment and cleanup present during loading/unloading. 

Train employees in proper handling techniques during liquid transfers to avoid spills. 

Make sure forklift operators are properly trained on loading and unloading procedures. 
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Outdoor Loading/Unloading SC-30 

Spill Response and Prevention 
Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

Contain leaks during transfer. 

Store and maintain appropriate spill cleanup materials in a location that is readily accessible 
and known to all and ensure that employees are familiar with the site’s spill control plan and 
proper spill cleanup procedures. 

Have an emergency spill cleanup plan readily available. 

Use drip pans or comparable devices when transferring oils, solvents, and paints. 

Other Considerations (Limitations and Regulations) 
Space and time limitations may preclude all transfers from being performed indoors or 
under cover. 

It may not be possible to conduct transfers only during dry weather. 

Requirements 
Costs 
Costs should be low except when covering a large loading/unloading area. 

Maintenance 
Conduct regular inspections and make repairs as necessary.  The frequency of repairs will 
depend on the age of the facility. 

Check loading and unloading equipment regularly for leaks. 

Conduct regular broom dry-sweeping of area. 

Supplemental Information 
Further Detail of the BMP 
Special Circumstances for Indoor Loading/Unloading of Materials 
Loading or unloading of liquids should occur in the manufacturing building so that any spills 
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or 
treated in a manner consistent with local sewer authorities and permit requirements. 

For loading and unloading tank trucks to above and below ground storage tanks, the 
following procedures should be used: 

- The area where the transfer takes place should be paved.  If the liquid is reactive with the 
asphalt, Portland cement should be used to pave the area. 

- The transfer area should be designed to prevent run-on of stormwater from adjacent 
areas.  Sloping the pad and using a curb, like a speed bump, around the uphill side of the 
transfer area should reduce run-on. 
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- The transfer area should be designed to prevent runoff of spilled liquids from the area.  
Sloping the area to a drain should prevent runoff.  The drain should be connected to a 
dead-end sump or to the sanitary sewer.  A positive control valve should be installed on 
the drain. 

For transfer from rail cars to storage tanks that must occur outside, use the following 
procedures: 

- Drip pans should be placed at locations where spillage may occur, such as hose 
connections, hose reels, and filler nozzles.  Use drip pans when making and breaking 
connections. 

- Drip pan systems should be installed between the rails to collect spillage from tank cars. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 



























































  

Attachment D 
Infiltration Report  













































  

Attachment E 
Rainfall Data (NOAA Atlas14) & Factor of Safety 

Worksheets 
 

 

 

 
 



8/13/2018 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0345&lon=-117.7252&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 6, Version 2 
Location name: Chino, California, USA* 

Latitude: 34.0345°, Longitude: -117.7252° 
Elevation: 803.9 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.121
(0.101‑0.147)

0.159
(0.133‑0.192)

0.209
(0.174‑0.254)

0.252
(0.207‑0.308)

0.311
(0.247‑0.394)

0.358
(0.279‑0.464)

0.407
(0.309‑0.542)

0.459
(0.338‑0.629)

0.532
(0.375‑0.761)

0.590
(0.402‑0.876)

10-min 0.174
(0.145‑0.211)

0.228
(0.190‑0.276)

0.300
(0.250‑0.364)

0.361
(0.297‑0.442)

0.446
(0.355‑0.565)

0.513
(0.399‑0.665)

0.583
(0.443‑0.776)

0.658
(0.485‑0.902)

0.762
(0.538‑1.09)

0.846
(0.576‑1.26)

15-min 0.211
(0.176‑0.255)

0.275
(0.230‑0.334)

0.363
(0.302‑0.441)

0.436
(0.360‑0.534)

0.539
(0.429‑0.684)

0.620
(0.483‑0.805)

0.705
(0.535‑0.939)

0.796
(0.587‑1.09)

0.922
(0.651‑1.32)

1.02
(0.697‑1.52)

30-min 0.308
(0.257‑0.373)

0.403
(0.336‑0.488)

0.531
(0.442‑0.645)

0.638
(0.526‑0.782)

0.789
(0.628‑1.00)

0.908
(0.707‑1.18)

1.03
(0.784‑1.37)

1.17
(0.858‑1.60)

1.35
(0.952‑1.93)

1.50
(1.02‑2.22)

60-min 0.457
(0.382‑0.553)

0.598
(0.499‑0.725)

0.788
(0.655‑0.957)

0.947
(0.781‑1.16)

1.17
(0.932‑1.49)

1.35
(1.05‑1.75)

1.53
(1.16‑2.04)

1.73
(1.27‑2.37)

2.00
(1.41‑2.87)

2.22
(1.51‑3.30)

2-hr 0.687
(0.574‑0.831)

0.895
(0.746‑1.08)

1.17
(0.973‑1.42)

1.40
(1.15‑1.71)

1.71
(1.36‑2.17)

1.95
(1.52‑2.53)

2.20
(1.67‑2.92)

2.46
(1.81‑3.37)

2.81
(1.99‑4.03)

3.10
(2.11‑4.59)

3-hr 0.871
(0.727‑1.05)

1.13
(0.943‑1.37)

1.47
(1.23‑1.79)

1.75
(1.45‑2.15)

2.13
(1.70‑2.71)

2.43
(1.89‑3.15)

2.73
(2.07‑3.64)

3.05
(2.25‑4.18)

3.48
(2.46‑4.98)

3.82
(2.60‑5.67)

6-hr 1.23
(1.02‑1.48)

1.59
(1.32‑1.92)

2.06
(1.71‑2.50)

2.44
(2.02‑3.00)

2.97
(2.36‑3.77)

3.37
(2.63‑4.37)

3.79
(2.87‑5.04)

4.21
(3.11‑5.77)

4.80
(3.39‑6.87)

5.26
(3.58‑7.80)

12-hr 1.62
(1.35‑1.96)

2.10
(1.75‑2.55)

2.74
(2.28‑3.33)

3.26
(2.69‑4.00)

3.98
(3.17‑5.05)

4.53
(3.53‑5.88)

5.10
(3.87‑6.79)

5.69
(4.20‑7.80)

6.51
(4.59‑9.31)

7.15
(4.87‑10.6)

24-hr 2.14
(1.89‑2.46)

2.80
(2.47‑3.23)

3.69
(3.25‑4.26)

4.42
(3.87‑5.16)

5.44
(4.61‑6.56)

6.24
(5.18‑7.68)

7.07
(5.73‑8.91)

7.94
(6.26‑10.3)

9.15
(6.92‑12.3)

10.1
(7.40‑14.1)

2-day 2.63
(2.32‑3.03)

3.50
(3.09‑4.04)

4.68
(4.13‑5.42)

5.68
(4.97‑6.63)

7.08
(6.00‑8.54)

8.20
(6.80‑10.1)

9.38
(7.59‑11.8)

10.6
(8.37‑13.8)

12.4
(9.36‑16.7)

13.8
(10.1‑19.2)

3-day 2.86
(2.53‑3.30)

3.86
(3.41‑4.45)

5.22
(4.60‑6.04)

6.37
(5.57‑7.44)

8.01
(6.78‑9.65)

9.32
(7.73‑11.5)

10.7
(8.67‑13.5)

12.2
(9.60‑15.8)

14.3
(10.8‑19.3)

16.0
(11.7‑22.3)

4-day 3.10
(2.74‑3.57)

4.21
(3.72‑4.86)

5.72
(5.04‑6.62)

7.00
(6.13‑8.17)

8.82
(7.47‑10.6)

10.3
(8.53‑12.6)

11.8
(9.57‑14.9)

13.5
(10.6‑17.4)

15.8
(11.9‑21.3)

17.7
(12.9‑24.6)

7-day 3.53
(3.13‑4.07)

4.83
(4.26‑5.57)

6.58
(5.80‑7.62)

8.06
(7.05‑9.40)

10.1
(8.57‑12.2)

11.8
(9.77‑14.5)

13.5
(10.9‑17.0)

15.3
(12.1‑19.9)

17.9
(13.5‑24.1)

20.0
(14.6‑27.9)

10-day 3.84
(3.40‑4.43)

5.27
(4.66‑6.09)

7.21
(6.35‑8.34)

8.82
(7.72‑10.3)

11.1
(9.39‑13.4)

12.9
(10.7‑15.8)

14.8
(11.9‑18.6)

16.7
(13.2‑21.7)

19.5
(14.7‑26.3)

21.7
(15.9‑30.3)

20-day 4.61
(4.08‑5.31)

6.39
(5.65‑7.37)

8.80
(7.76‑10.2)

10.8
(9.47‑12.6)

13.7
(11.6‑16.5)

15.9
(13.2‑19.6)

18.3
(14.8‑23.0)

20.8
(16.4‑26.9)

24.3
(18.4‑32.7)

27.1
(19.8‑37.8)

30-day 5.47
(4.84‑6.31)

7.60
(6.72‑8.78)

10.5
(9.27‑12.2)

13.0
(11.3‑15.1)

16.5
(13.9‑19.8)

19.3
(16.0‑23.7)

22.2
(18.0‑28.0)

25.3
(19.9‑32.8)

29.7
(22.5‑40.1)

33.3
(24.3‑46.4)

45-day 6.51
(5.76‑7.50)

8.99
(7.95‑10.4)

12.4
(11.0‑14.4)

15.4
(13.5‑18.0)

19.6
(16.6‑23.7)

23.1
(19.1‑28.4)

26.7
(21.6‑33.7)

30.7
(24.2‑39.7)

36.3
(27.4‑48.9)

40.9
(29.9‑57.0)

60-day 7.52
(6.66‑8.67)

10.3
(9.10‑11.9)

14.2
(12.5‑16.4)

17.6
(15.4‑20.5)

22.5
(19.0‑27.1)

26.5
(22.0‑32.6)

30.9
(25.0‑38.9)

35.6
(28.0‑46.1)

42.4
(32.1‑57.2)

48.1
(35.1‑67.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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VII.4.1. Site Suitability Considerations 

Suitability assessment related considerations include (Table VII.3): 

� Soil assessment methods – the site assessment extent (e.g., number of borings, test pits, 
etc.) and the measurement method used to estimate the short-term infiltration rate.  

� Predominant soil texture/percent fines – soil texture and the percent of fines can 
greatly influence the potential for clogging.  

� Site soil variability – site with spatially heterogeneous soils (vertically or horizontally) 
as determined from site investigations are more difficult to estimate average properties 
for resulting in a higher level of uncertainty associated with initial estimates.  

� Depth to seasonal high groundwater/impervious layer – groundwater mounding may 
become an issue during excessively wet conditions where shallow aquifers or shallow 
clay lenses are present.  

Table VII.3: Suitability Assessment Related Considerations for Infiltration Facility Safety 
Factors 

Consideration High Concern Medium Concern Low Concern 

Assessment methods 
(see explanation below) 

Use of soil survey 
maps or simple 
texture analysis to 
estimate short-term 
infiltration rates 

Direct measurement 
of ≥ 20 percent of 
infiltration area with 
localized infiltration 
measurement 
methods (e.g., 
infiltrometer) 

Direct measurement of ≥ 
50 percent of infiltration 
area with localized 
infiltration measurement 
methods  
or 
Use of extensive test pit 
infiltration measurement 
methods 

Texture Class 
Silty and clayey 

soils with significant 
fines 

Loamy soils Granular to slightly loamy 
soils 

Site soil variability 

Highly variable soils 
indicated from site 
assessment or 
limited soil borings 
collected during site 
assessment 

Soil borings/test pits 
indicate moderately 
homogeneous soils 

Multiple soil borings/test 
pits indicate relatively 
homogeneous soils 

Depth to groundwater/ 
impervious layer 

<5 ft below facility 
bottom 

5-10 ft below facility 
bottom >10 below facility bottom 

 

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM 
D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral 
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flow, and do not attempt to account for heterogeneity of soil. The amount of area each test 
represents should be estimated depending on the observed heterogeneity of the soil. 

Extensive infiltration testing refers to methods that include excavating a significant portion of 
the proposed infiltration area, filling the excavation with water, and monitoring drawdown. 
The excavation should be to the depth of the proposed infiltration surface and ideally be at least 
50 to 100 square feet.  

 In all cases, testing should be conducted in the area of the proposed BMP where, based on 
review of available geotechnical data, soils appear least likely to support infiltration. 

VII.4.2. Design Related Considerations 

Design related considerations include (Table VII.4): 

� Size of area tributary to facility – all things being equal, risk factors related to 
infiltration facilities increase with an increase in the tributary area served. Therefore 
facilities serving larger tributary areas should use more restrictive adjustment factors. 

� Level of pretreatment/expected influent sediment loads – credit should be given for 
good pretreatment by allowing less restrictive factors to account for the reduced 
probability of clogging from high sediment loading. Also, facilities designed to capture 
runoff from relatively clean surfaces such as rooftops are likely to see low sediment 
loads and therefore should be allowed to apply less restrictive safety factors. 

� Redundancy – facilities that consist of multiple subsystems operating in parallel such 
that parts of the system remains functional when other parts fail and/or bypass should 
be rewarded for the built-in redundancy with less restrictive correction and safety 
factors. For example, if bypass flows would be at least partially treated in another BMP, 
the risk of discharging untreated runoff in the event of clogging the primary facility is 
reduced. A bioretention facility that overflows to a landscaped area is another example. 

� Compaction during construction – proper construction oversight is needed during 
construction to ensure that the bottoms of infiltration facility are not overly compacted. 
Facilities that do not commit to proper construction practices and oversight should 
have to use more restrictive correction and safety factors.  
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Table VII.4: Design Related Considerations for Infiltration Facility Safety Factors 

Consideration High Concern Medium Concern Low Concern 

Tributary area size Greater than 10 acres. Greater than 2 acres but 
less than 10 acres. 2 acres or less. 

Level of 
pretreatment/ 
expected influent 
sediment loads 

Pretreatment from gross 
solids removal devices 
only, such as 
hydrodynamic 
separators, racks and 
screens AND tributary 
area includes 
landscaped areas, steep 
slopes, high traffic areas, 
or any other areas 
expected to produce 
high sediment, trash, or 
debris loads. 

Good pretreatment with 
BMPs that mitigate coarse 
sediments such as 
vegetated swales AND 
influent sediment loads 
from the tributary area are 
expected to be relatively 
low (e.g., low traffic, mild 
slopes, disconnected 
impervious areas, etc.). 

Excellent pretreatment 
with BMPs that mitigate 
fine sediments such as 
bioretention or media 
filtration OR 
sedimentation or facility 
only treats runoff from 
relatively clean surfaces, 
such as rooftops. 

Redundancy of 
treatment 

No redundancy in BMP 
treatment train. 

Medium redundancy, other 
BMPs available in 
treatment train to maintain 
at least 50% of function of 
facility in event of failure. 

High redundancy, 
multiple components 
capable of operating 
independently and in 
parallel, maintaining at 
least 90% of facility 
functionality in event of 
failure. 

Compaction during 
construction 

Construction of facility 
on a compacted site or 
elevated probability of 
unintended/ indirect 
compaction. 

Medium probability of 
unintended/ indirect 
compaction. 

Heavy equipment 
actively prohibited from 
infiltration areas during 
construction and low 
probability of 
unintended/ indirect 
compaction. 
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VII.4.3. Determining Factor of Safety 

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the 
measured short term infiltration rate should be adjusted using a weighted average of several 
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate 
would be determined as follows: 

1. For each consideration shown in Table VII.3 and Table VII.4 above, determine whether 
the consideration is a high, medium, or low concern.  

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor 
value of 2, and for low concerns assign a factor value of 1.  

3. Multiply each of the factors by the corresponding weight to get a product.  
4. Sum the products within each factor category to obtain a safety factor for each. 
5. Multiply the two safety factors together to get the final combined safety factor. If the 

combined safety factor is less than 2, then 2 shall be used as the safety factor.  
6. Divide the measured short term infiltration rate by the combined safety factor to obtain 

the adjusted design infiltration rate for use in sizing the infiltration facility. 

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term 
performance. This rate shall not be less than 2, but may be higher at the discretion of the design 
engineer. 



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 VII-35 May 19, 2011 

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Factor Category Factor Description 
Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to groundwater / impervious 
layer 0.25   

Suitability Assessment Safety Factor, SA = �p  

B Design 

Tributary area size 0.25   

Level of pretreatment/ expected 
sediment loads 0.25   

Redundancy 0.25   

Compaction during construction 0.25   

Design Safety Factor, SB = �p  

Combined Safety Factor, STOT= SA x SB   

Measured Infiltration Rate, inch/hr, KM 
(corrected for test-specific bias) 

 

Design Infiltration Rate, in/hr, KDESIGN = STOT × KM  

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 
 
 
 
 
 
 
 
 
 
 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 
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   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

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

 NPP – CALIFORNIA STREET INDUSTRIAL 

 2 YEAR STORM - EXISTING CONDITION 

 6302Q2E 

 BP 

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

 

 

 Program License Serial Number 6530 

 

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

  *********   Hydrology Study Control Information ********** 

 

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

 Rational hydrology study storm event year is     2.0 

    10 Year storm 1 hour rainfall  =      0.734(In.) 

   100 Year storm 1 hour rainfall  =      1.160(In.) 

 Computed rainfall intensity: 

 Storm year =     2.00   1 hour rainfall =     0.436 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 1 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   632.000(Ft.) 

 Top (of initial area) elevation =  1162.600(Ft.) 

 Bottom (of initial area) elevation =  1156.200(Ft.) 

 Difference in elevation =     6.400(Ft.) 

 Slope =    0.01013  s(%)=       1.01 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.048 min. 

 Rainfall intensity =      1.275(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.833 

 Subarea runoff =     10.382(CFS) 

 Total initial stream area =        9.780(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.000(CFS) 
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 Depth of flow =   0.228(Ft.), Average velocity =   2.343(Ft/s) 

  ******* Irregular Channel Data *********** 

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

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            200.00              1.00 

 Manning's 'N' friction factor =   0.015 

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

 Sub-Channel flow  =     12.223(CFS) 

   '     '  flow top width =     45.677(Ft.) 

   '     '    velocity=    2.343(Ft/s) 

   '     '  area =      5.216(Sq.Ft) 

   '     '  Froude number =     1.222  

 

 Upstream point elevation =  1156.200(Ft.) 

 Downstream point elevation =  1151.200(Ft.) 

 Flow length =   495.000(Ft.) 

 Travel time  =    3.52 min. 

 Time of concentration =   13.57 min. 

 Depth of flow =   0.228(Ft.) 

 Average velocity =   2.343(Ft/s) 

 Total irregular channel flow =    12.223(CFS) 

 Irregular channel normal depth above invert elev. =   0.228(Ft.) 

 Average velocity of channel(s) =   2.343(Ft/s) 

  Adding area flow to channel 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Rainfall intensity =      1.064(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.820 

 Subarea runoff =      3.628(CFS) for    6.280(Ac.) 

 Total runoff =     14.010(CFS)  

 Effective area this stream =       16.06(Ac.) 

 Total Study Area (Main Stream No. 1) =       16.06(Ac.) 

 Area averaged Fm value =    0.095(In/Hr) 

 Depth of flow =   0.240(Ft.), Average velocity =   2.425(Ft/s) 

 End of computations, Total Study Area =           16.06 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 0.100  

 Area averaged SCS curve number =  56.0 
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   San Bernardino County Rational Hydrology Program 

 

       (Hydrology Manual Date - August 1986) 

 

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2019 Version 9.1 

  Rational Hydrology Study        Date: 11/09/23 

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

 NPP - LUGONIA AT CALIFORNIA 

 2 YEAR STORM - PROPOSED CONDITION 

 6302Q2P 

 BP 

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

 

 

 Program License Serial Number 6530 

 

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

  *********   Hydrology Study Control Information ********** 

 

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

 Rational hydrology study storm event year is     2.0 

    10 Year storm 1 hour rainfall  =      0.734(In.) 

   100 Year storm 1 hour rainfall  =      1.160(In.) 

 Computed rainfall intensity: 

 Storm year =     2.00   1 hour rainfall =     0.436 (In.) 

 Slope used for rainfall intensity curve b =  0.6000 

 Soil antecedent moisture condition (AMC) = 1 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   226.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1157.920(Ft.) 

 Difference in elevation =     1.180(Ft.) 

 Slope =    0.00522  s(%)=       0.52 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    7.603 min. 

 Rainfall intensity =      1.507(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.843 

 Subarea runoff =      2.503(CFS) 

 Total initial stream area =        1.970(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1150.970(Ft.) 
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 Downstream point/station elevation =  1148.550(Ft.) 

 Pipe length  =   484.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     2.503(CFS) 

 Nearest computed pipe diameter  =     12.00(In.) 

 Calculated individual pipe flow  =     2.503(CFS) 

 Normal flow depth in pipe =    9.05(In.) 

 Flow top width inside pipe =   10.34(In.) 

 Critical Depth =    8.13(In.) 

 Pipe flow velocity =      3.94(Ft/s) 

 Travel time through pipe =    2.05 min. 

 Time of concentration (TC) =     9.65 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        3.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Time of concentration =     9.65 min. 

 Rainfall intensity =      1.306(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.834 

 Subarea runoff =      1.758(CFS) for    1.940(Ac.) 

 Total runoff =      4.261(CFS)  

 Effective area this stream =        3.91(Ac.) 

 Total Study Area (Main Stream No. 1) =        3.91(Ac.) 

 Area averaged Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1148.550(Ft.) 

 Downstream point/station elevation =  1144.700(Ft.) 

 Pipe length  =   769.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     4.261(CFS) 

 Nearest computed pipe diameter  =     15.00(In.) 

 Calculated individual pipe flow  =     4.261(CFS) 

 Normal flow depth in pipe =   10.73(In.) 

 Flow top width inside pipe =   13.53(In.) 

 Critical Depth =   10.03(In.) 

 Pipe flow velocity =      4.54(Ft/s) 

 Travel time through pipe =    2.82 min. 

 Time of concentration (TC) =    12.47 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        4.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 



 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Time of concentration =    12.47 min. 

 Rainfall intensity =      1.120(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.824 

 Subarea runoff =      1.492(CFS) for    2.330(Ac.) 

 Total runoff =      5.753(CFS)  

 Effective area this stream =        6.24(Ac.) 

 Total Study Area (Main Stream No. 1) =        6.24(Ac.) 

 Area averaged Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1144.700(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   141.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     5.753(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =     5.753(CFS) 

 Normal flow depth in pipe =   11.29(In.) 

 Flow top width inside pipe =   17.41(In.) 

 Critical Depth =   11.11(In.) 

 Pipe flow velocity =      4.94(Ft/s) 

 Travel time through pipe =    0.48 min. 

 Time of concentration (TC) =    12.95 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        5.000 to Point/Station        5.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Time of concentration =    12.95 min. 

 Rainfall intensity =      1.095(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.822 

 Subarea runoff =      3.288(CFS) for    3.810(Ac.) 

 Total runoff =      9.041(CFS)  

 Effective area this stream =       10.05(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.05(Ac.) 

 Area averaged Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =     10.050(Ac.) 

 Runoff from this stream =      9.041(CFS) 



 Time of concentration =   12.95 min. 

 Rainfall intensity =     1.095(In/Hr) 

 Area averaged loss rate (Fm) =    0.0951(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Program is now starting with Main Stream No. 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       21.000 to Point/Station       22.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 

 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   660.000(Ft.) 

 Top (of initial area) elevation =  1159.100(Ft.) 

 Bottom (of initial area) elevation =  1152.090(Ft.) 

 Difference in elevation =     7.010(Ft.) 

 Slope =    0.01062  s(%)=       1.06 

 TC = k(0.304)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.126 min. 

 Rainfall intensity =      1.269(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.833 

 Subarea runoff =      2.218(CFS) 

 Total initial stream area =        2.100(Ac.) 

 Pervious area fraction = 0.100 

 Initial area Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       22.000 to Point/Station       23.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1147.490(Ft.) 

 Downstream point/station elevation =  1145.810(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     2.218(CFS) 

 Nearest computed pipe diameter  =     12.00(In.) 

 Calculated individual pipe flow  =     2.218(CFS) 

 Normal flow depth in pipe =    8.44(In.) 

 Flow top width inside pipe =   10.97(In.) 

 Critical Depth =    7.64(In.) 

 Pipe flow velocity =      3.76(Ft/s) 

 Travel time through pipe =    1.60 min. 

 Time of concentration (TC) =    11.73 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       23.000 to Point/Station       23.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 COMMERCIAL subarea type                      

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 1.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 56.00 



 Adjusted SCS curve number for AMC 1 = 36.00 

 Pervious ratio(Ap) = 0.1000     Max loss rate(Fm)=     0.095(In/Hr) 

 Time of concentration =    11.73 min. 

 Rainfall intensity =      1.162(In/Hr) for a     2.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.826 

 Subarea runoff =      3.532(CFS) for    3.890(Ac.) 

 Total runoff =      5.750(CFS)  

 Effective area this stream =        5.99(Ac.) 

 Total Study Area (Main Stream No. 2) =       16.04(Ac.) 

 Area averaged Fm value =    0.095(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       23.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  1145.810(Ft.) 

 Downstream point/station elevation =  1144.000(Ft.) 

 Pipe length  =   361.00(Ft.)   Manning's N = 0.012 

 No. of pipes = 1  Required pipe flow  =     5.750(CFS) 

 Nearest computed pipe diameter  =     18.00(In.) 

 Calculated individual pipe flow  =     5.750(CFS) 

 Normal flow depth in pipe =   11.24(In.) 

 Flow top width inside pipe =   17.43(In.) 

 Critical Depth =   11.10(In.) 

 Pipe flow velocity =      4.95(Ft/s) 

 Travel time through pipe =    1.21 min. 

 Time of concentration (TC) =    12.94 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       21.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 

 Stream flow area =      5.990(Ac.) 

 Runoff from this stream =      5.750(CFS) 

 Time of concentration =   12.94 min. 

 Rainfall intensity =     1.095(In/Hr) 

 Area averaged loss rate (Fm) =    0.0951(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.1000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      9.04    10.050     12.95    0.095      1.095 

 2      5.75     5.990     12.94    0.095      1.095 

 Qmax(1) = 

     1.000 *    1.000 *     9.041) + 

     1.000 *    1.000 *     5.750) + =      14.789 

 Qmax(2) = 

     1.000 *    0.999 *     9.041) + 

     1.000 *    1.000 *     5.750) + =      14.789 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       10.041       6.750 

 Maximum flow rates at confluence using above data: 

        14.789       14.789 



 Area of streams before confluence: 

        10.050        5.990 

 Effective area values after confluence: 

        16.040       16.035 

 

 

 Results of confluence: 

 Total flow rate =     14.789(CFS) 

 Time of concentration =    12.942 min. 

 Effective stream area after confluence  =     16.035(Ac.) 

 Study area average Pervious fraction(Ap) =  0.100 

 Study area average soil loss rate(Fm) =    0.095(In/Hr) 

 Study area total =      16.04(Ac.) 

 End of computations, Total Study Area =           16.04 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 0.100  

 Area averaged SCS curve number =  56.0 
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Attachment G 
Maintenance and Inspection Guidelines 

 

 

 



Site Maintenance Guideline 
Landscape and Irrigation Design and Maintenance:  
See CASQA BMP Fact Sheet SD-10 in Attachment F 
 
o Site landscaping design shall be implemented in accordance with the requirements of the site 

specific WQMP and local agency requirements. 
o Site landscaping maintenance shall begin immediately after it has been planted. 
o Maintenance of landscaping shall occur on a weekly basis and adjusted accordingly based on 

current conditions and seasonal needs. 
o Inspection of irrigation system shall be provided on a bi-weekly basis to ensure proper function of 

the irrigation system, no significant overspray is occurring. 
o Malfunctioning systems shall be repaired or replaced immediately. 
o Inspect plant health on a monthly basis.  Repair or replace unhealthy plants as needed. 
o Inspect side slopes of basins and sloped areas on a bi-weekly basis and repair as needed.  Re-

plant and apply erosion protection to those areas to help prevent erosion in the future. 
o Landscape clippings shall be swept and picked up immediately to prevent it from entering the storm 

drain system or adjacent sedimentation basins and filtration basins.  Dispose of landscape 
clippings in a legal manner 

 
MS4 Stenciling and Signage: 
See CASQA BMP Fact Sheet SD-13 in Attachment F 
 
o MS4 Stenciling and signage shall be placed during construction and inspection and maintenance 

shall begin upon completion of construction. 
o Inspect catch basin stenciling on a bi-monthly basis.  Replace any damaged, missing or faded 

stencils in a timely manner. 
 

Common area litter control, loading docks and trash storage areas:   
See CASQA BMP Fact Sheet SD-32 in Attachment F 
 
o Inspection and Maintenance of common areas, loading docks and trash storage areas shall begin 

upon completion of construction. 
o Visual inspection of common areas and loading docks shall take place on a daily basis and 

adjusted on an as needed basis.  Visual inspection of trash storage areas shall take place on a 
weekly basis and adjusted on an as needed basis. 

o Inspect areas for trash and debris.  Remove any found trash and debris immediately.  Dispose of 
trash and debris in a legal manner. 

o Inspect areas for any spills.  Pick up/clean up found spills immediately.  Dispose of spill material in 
a legal manner. 

 
Parking lot sweeping:   
See CASQA BMP Fact Sheet SE-7 in Appendix 10 
 
o Parking lot sweeping shall being after the completion of construction and take place on a monthly 

basis. 
o Dispose of picked up material in a legal manner. 

 
  



Drainage facility (including roof drains) inspection and maintenance:   
 
o Inspection and maintenance of site drainage facilities and roof drains shall begin immediately upon 

completion of construction. 
o Catch basin and roof drain inspections shall take place on a monthly basis, prior to a rain event and 

after a rain event. 
o Collected debris shall be removed.  Catch basins and roof drain inlet shall be clear of any debris 

prior to any storm event to ensure proper function of the roof drains.  Collected debris shall be 
disposed of in a legal manner. 

o Catch basin filters shall be inspected on a monthly basis. 
o Catch basin filters that have exceeded 50% of the storage capacity shall be cleaned immediately. 
o Catch basin filters shall be maintained per the manufacturer’s specifications. 
o Damaged catch basin filters shall be replaced with an approved equal prior to the next storm event 

or as soon as practicable. 
 
Underground Infiltration Basins 
See Attachment 1 Post-Construction BMP Site Plan  
 
o Infiltration facility maintenance should include frequent inspections to ensure that water infiltrates 

into the subsurface completely within the recommended infiltration time of 48 hours or less after a 
storm. 

o Observe and document evidence of collected sediments, trash, debris and oils/greases. 
o Sediments, trash, debris and oils/greases shall be removed and disposed of in a legal manner by 

manufacture Bi-monthly and prior to storm event. 
o Observe and document evidence of erosion of side slopes or flowlines. 
o Protection measures against further erosion shall be placed until the eroded areas are repaired.   
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Infiltration Facility Operations and Maintenance 

General Requirements 

 
Infiltration facility maintenance should include frequent inspections to ensure that water 
infiltrates into the subsurface completely within the recommended infiltration time of 72 hours 
or less after a storm (see Appendix E for guidance on facility inspection and Appendix F for an 
infiltration inspection and maintenance checklist).  
 
Maintenance and regular inspections are of primary importance if infiltration basins and 
trenches are to continue to function as originally designed.  A specific maintenance plan shall be 
developed specific to each facility outlining the schedule and scope of maintenance operations, 
as well as the documentation and reporting requirements.  The following are general 
maintenance requirements: 
 
1. Regular inspection should determine if the sediment pretreatment structures require routine 

maintenance. 
 

2. If water is noticed in the basin more than 72 hours after a major storm or in the observation 
well of the infiltration trench more than 48 hours after a major storm, the infiltration facility 
may be clogged.  Maintenance activities triggered by a potentially clogged facility include:  

  
• Check for debris/sediment accumulation, rake surface and remove sediment (if any) and 

evaluate potential sources of sediment and vegetative or other debris (e.g., 
embankment erosion, channel scour, overhanging trees, etc).  If suspected upland 
sources are outside of the County's jurisdiction, additional pretreatment operations (e.g., 
trash racks, vegetated swales, etc.) may be necessary. 
 

• For basins, removal of the top layer of native soil may be required to restore infiltrative 
capacity. 

 
• For trenches, assess the condition of the top aggregate layer for sediment buildup and 

crusting.  Remove top layer of pea gravel and replace.  If slow draining conditions 
persist, entire trench may need to be excavated and replaced.   

 
3. Any debris or algae growth located on top of the infiltration facility should be removed and 

disposed of properly. 
 

4. Facilities should be inspected annually.  Trash and debris should be removed as needed, but 
at least annually prior to the beginning of the wet season. 

 
5. Site vegetation should be maintained as frequently as necessary to maintain the aesthetic 

appearance of the site, and as follows: 
   

• Vegetation, large shrubs, or trees that limit access or interfere with basin operation 
should be pruned or removed.   
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• Slope areas that have become bare should be revegetated and eroded areas should be 
regraded prior to being revegetated. 

• Grass should be mowed to 4”-9” high and grass clippings should be removed.           
• Fallen leaves and debris from deciduous plant foliage should be raked and removed.     
• Invasive vegetation, such as Alligatorweed (Alternanthera philoxeroides), Halogeton 

(Halogeton glomeratus), Spotted Knapweed (Centaurea maculosa), Giant Reed (Arundo 
donax), Castor Bean (Ricinus communis), Perennial Pepperweed (Lepidium latifolium), 
and Yellow Starthistle (Centaurea solstitalis) must be removed and replaced with non-
invasive species. Invasive species should never contribute more than 25% of the 
vegetated area.  For more information on invasive weeds, including biology and control 
of listed weeds, look at the “encycloweedia” located at the California Department of 
Food and Agriculture website at http://www.cdfa.ca.gov/wma or the California Invasive 
Plant Council website at http://portal.cal-ipc.org/weedlist. . 

• Dead vegetation should be removed if it exceeds 10% of area coverage.  Vegetation 
should be replaced immediately to maintain cover density and control erosion where 
soils are exposed.  

 
6. For infiltration basins, sediment buildup exceeding 50% of the forebay sediment storage 

capacity, as indicated by the steel markers, should be removed.  Sediment from the 
remainder of the basin should be removed when 6 inches of sediment accumulates.  
Sediments should be tested for toxic substance accumulation in compliance with current 
disposal requirements if visual or olfactory indications of pollution are noticed.  If toxic 
substances are encountered at concentrations exceeding thresholds of Title 22, Section 
66261 of the California Code of Regulations, the sediment must be disposed of in a 
hazardous waste landfill and the source of the contaminated sediments should be 
investigated and mitigated to the extent possible.  

 
7. Following sediment removal activities, replanting and/or reseeding of vegetation may be 

required for reestablishment.  
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Maintenance Standards 

A summary of the routine and major maintenance activities recommended for infiltration 
facilities is shown in Table 6-1. Detailed routine and major maintenance standards are listed in 
Tables 6-2 and 6-3. 
 

Table 6-1: Infiltration Facility Routine and Major Maintenance Quick Guide 

Inspection and Maintenance Activities Summary  

R
ou

ti
n

e 
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ai
n

te
n
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ce

 • Remove trash and debris as required 
• Repair and reseed erosion near inlet if necessary 
• Remove any visual evidence of contamination from floatables such as oil and grease 
• Clean under-drain (if present) and outlet piping to alleviate ponding and restore 

infiltrative capacity. 
• Remove minor sediment accumulation, debris and obstructions near inlet and outlet 

structures as needed 
• Mow routinely to maintain ideal grass height and to suppress weeds 
• Periodically observe function under wet weather conditions 
• Take photographs before and after maintenance (encouraged) 

M
aj

or
 M

ai
nt

en
an

ce
 

• Clean out under-drains if present to alleviate ponding. Replace media if ponding or 
loss of infiltrative capacity persists and revegetate 

• Repair structural damage to flow control structures including inlet, outlet and 
overflow structures 

• De-thatch grass to remove accumulated sediment and aerate compacted areas to 
promote infiltration 
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Table 6-2: Routine Maintenance – Infiltration Facilities 

Defect Conditions When 
Maintenance Is Needed 

Results Expected When 
Maintenance Is 
Performed 

Frequency 

Trash & Debris 

Any trash and debris which 
exceed 5 cubic feet per 
1,000 square feet (one 
standard garbage can).  In 
general, there should be no 
visual evidence of 
dumping. 
If less than threshold, all 
trash and debris will be 
removed as part of next 
scheduled maintenance. 

Trash and debris cleared 
from site. 

Inlet Erosion 
Visible evidence of erosion 
occurring near inlet 
structures. 

Eroded areas 
repaired/reseeded 

Visual 
Contaminants 
and Pollution 

Any evidence of oil, 
gasoline, contaminants or 
other pollutants. 

No contaminants or 
pollutants present. 

Slow Drain Time 

Standing water long after 
storm has passed (after 48 
to 72 hours), or visual 
inspection of wells (if 
available) indicates that 
design drain times are not 
being achieved. 

Water drains within 48 to 72 
hours.  Drainage pipe is 
cleared, accumulated litter on 
surface is removed, and top 
1-2” of soil is raked or 
replaced.   

Inlets Blocked 
Trash and debris or 
sediment blocking inlet 
structures. 

Inlets clear and free of trash 
and debris. 

Annually prior to 
wet season. 
After major storm 
events (>0.75 
in/24 hrs) if spot 
checks indicate 
widespread 
damage/ 
maintenance 
needs. 
Litter removal is 
dependent on site 
conditions and 
desired aesthetics 
and should be 
done at a 
frequency to meet 
those objectives. 
 

Appearance of 
Poisonous, 
Noxious or 
Nuisance 
Vegetation 

Excessive grass and weed 
growth.  Noxious weeds, 
woody vegetation 
establishing, Turf growing 
over rock filter. 

Vegetation is mowed or 
trimmed to restore function. 
Weeds are removed to 
prevent noxious and nuisance 
plants from becoming 
established.  

Monthly (or as 
dictated by 
agreement 
between County 
and landscape 
contractor). 
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Table 6-3: Major Maintenance – Infiltration Facilities 

Defect Conditions When 
Maintenance Is Needed 

Results Expected When 
Maintenance Is Performed Frequency 

Standing Water 

Standing water long after 
storm has passed (after 24 
to 48 hours), or visual 
inspection of wells (if 
available) indicates that 
design drain times are not 
being achieved 

Design infiltration rate 
restored, either through 
excavation and filter media 
replacement or surface 
sediment removal. If 
applicable, underdrain 
cleaned, reset or replaced.  

As needed 
 

 
 
 




