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WATER QUALITY MANAGEMENT PLAN 

It is unlawful to make any changes or alterations on 
these plans without written permission from the City 
of Irvine Builsing & Safety Division. The stamping 
of this plan and specifications SHALL NOT be held 
to permit or bw an approval of the violation of any 
provisions of any City Ordinance or State Law as 
may be found during field inspections. 
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Source: 
Soils: Natural Resources Conservation Service (NRCS)
Soil Survey - soil_ca678, Orange County & Western Riverside
Date of publication: 2006-02-08
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Source: 
D Soils: Natural Resources Conservation Service (NRCS)
Soil Survey - soil_ca678, Orange County & Western Riverside
Date of publication: 2006-02-08
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Source:
Seismic Hazard Zone Maps
Division of Mines and Geology, California Geology Survey,
Publication Date: 2005; Data Downloaded 02-09-2011
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Note: Data are not available for South Orange County at this time.

Source:
Sprotte, Fuller and Greenwood, 1980.
California Division of Mines and Geology;
California Geological Survey
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Note: Data are not available for South Orange County at this time.

Source:
Sprotte, Fuller and Greenwood, 1980.
California Division of Mines and Geology;
California Geological Survey
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Note: Individual contamination sites are not plotted.
See State Water Resources Control Board Geotracker database
(http://geotracker.waterboards.ca.gov),
Department of Toxic Substance Control Envirostor database
(http://www.envirostor.dtsc.ca.gov) and other applicable sources
for current listing of active contaminated sites. 

Groundwater basin and plume protection boundaries for
South Orange County are not shown on this exhibit
at this time
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Figure 10. North OC Groundwater Protection
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Analysis Layers Included: 1. Hydrologic Soil Group D,  2. Landslide
Hazard Zone, 3. Groundwater Protection Areas 4. Approximate
Selinium Area, 5. Depth to Groundwater <= 5' 

Note: Screening datasets are not exhaustive. The applicant should
always conduct a review of available site-specific information 
relative to infiltration constraints as part of assessing the feasibility of 
stormwater infiltration.
Source;
Infiltration Constraint Analysis: PACE/Geosyntec
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Figure 11. Infiltration Analysis
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Follow these simple steps to help reduce water 
pollution: 

Household Activities 
■Do not rinse spills with water. Use dry cleanup 

methods such as applying cat litter or another 
absorbent material , sweep and dispose of in 
the trash. Take items such as used or excess 
batteries, oven cleaners, automotive fluids , 
painting products and cathode ray tubes, like 
TVs and computer mon ito rs, to a Household 
Haza rdous Waste Collection Center (HHWCC) . 

■ Fora HHWCC near you call (714) 834-6752 or 
visit www.oclandfi lls.com. 

■ Do not hose down your driveway, sidewalk o r 
patio to the street, gutter or storm drain. Sweep 
up deb ris and dispose of it in the trash. 

Automotive 
■Take your vehicle to a commercial car 

wash whenever possible. If you wash your 
vehicle at home , choose soaps, cleaners, o r 
detergents labe led non-toxic, phosphate- free 
or biodegradable . Vegetable and citrus-based 
products are typ ically safest fo r the environme nt. 

■ Do not allow washwater from veh icle washing 
to drain into the street, gutter or storm drain. 
Excess wash water should be disposed of in the 
sanitary sewer (through a sink or toilet) or onto 
an absorbent surface like your lawn. 

■Monitor your vehicles for leaks and place a pan 
under leaks. Keep your vehicles well maintained 
to stop and prevent leaks. 

■ Never pour oil or antifreeze in the street, gutter 
or storm drain. Recycle these substances at a 
service station, a waste oil collection center or 
used oil recycling center. For the nearest Used 
Oil Collection Center call 1-800-CLEANUP or 
visit www.l800cleanup.org. 

Pool Maintenance 
■Pool and spa water must be dechlorinated and free 

of excess acid, alkali or colo r to be allowed in the 
street, gutter or storm drain. 

■When it is not raining, drain dechlorinated pool and 
spa water direc tly into the 
sanita ry sewer. 

■Some cities may have o rdinances that do not allow 
pool water to be disposed of in the storm drain. 
Check with you r city. 

Landscape and Gardening 
■Do not over-wate r. Water your lawn and ga rden by 

hand to control the amount of water you use or set 
irrigation systems to reflect seasonal water needs. 
If water fl ows off your yard on to your driveway or 
sidewalk, yo ur system is over-watering. Periodically 
inspect and fix leaks and misdirected sprinklers. 

■ Do no t rake or blow leaves, clippings or pruning 
waste into the street, gutter o r storm drain. Instead , 
dispose of waste by composting, hauling it to a 
permitted landfi ll , or as green waste through your 
city's recycl ing program . 

■Follow directions on pesti cides and ferti li zer, 
(measure, do not estimate amounts) and do not use 
if rain is predicted within 48 hours. 

■Take unwanted pesticides to a HHWCC to be 
recycled. For locations and hours of HHWCC, call 
(714) 834-6752 or visit www.oclandfills.com. 

Trash 
■ Place trash and litte r that cannot be recycled in 

securely covered trash cans. 
■Whenever possible, buy recycled products. 
■Remember: Reduce, Reuse, Recycle. 

Pet Care 
■Always pick up afte r your pe t. Flush waste down 

the toile t o r dispose of it in the trash . Pet waste, 
if left outdoors, can wash into the stree t, gutter 
or storm drain . 

■ If possible, bathe your pets indoors. If you must 
bathe your pet outside, wash it on your lawn or 
ano tl1 er absorbent/ permeable surface to keep 
the washwater from entering the street, gutter or 
storm drain. 

■Follow directions fo r use of pe t care products 
and dispose of any unused products at a 
HHWCC. 

Common Pollutants 
Home Mai11te11a11ce 
• Detergents, cleaners and soh·ents 
• Oil and latex paint 
• Swimming pool chemicals 
• Outdoor trash and liller 

Lawn a11d Garde11 
• Pct and an1111<1l \\ astc 
• Pestindes 
• Clippmgs, lca,cs and soil 
• Fe, t1hzc1 

Automobile 
• Oil and grease 
• Radiator fluids and an ti freeze 
• Cleaning chemicals 
• Brake pad dust 





Did You Know? 

■ Most people believe that the largest source 
of water pollu tion in urban areas comes from 
specific sources such as fac to ries and sewage 
treatment plants. In fact, the largest source 
of water pollution comes from city stree ts, 
neighborhoods, construction sites and parking 
lots. This type of pollution is sometimes 
called "non-point source" pollution. 

■There are two types of non-point source 
pollu tion: sto rmwater and urban runoff 
pollution . 

■ Stormwate r runoff results from rainfall. 
When rainsto rms cause la rge volumes 
of water to rinse the urban landscape, 
picking up pollutants a long the way. 

■Urban runoff can happen any time of 
the year whe n excessive water use from 
irriga tion, vehicle washing and o ther 
sources carries trash , lawn clippings and 
other urban pollutants into storm drains. 

Where Does It Go? 

■Anything we use outside homes, vehicles and 
businesses - like mo tor o il , paint, pesticides, 
fe rtili ze rs and cleaners - can be blown or washed 
into storm drains. 

■A li ttle water from a garde n hose o r rain can also 
send materials into storm drains. 

■Storm drains are separate from our sanitary 
sewer systems; unlike water in sanitary sewers 
(from sinks or toilets) , water in storm drains is 
not treated before entering our waterways. 

Sources of Non-Point Source Pollution 

■Automotive leaks and spills. 
■ Improper disposal of used o il and o ther engine 

fluids. 
■Meta l s found in vehicle exhaust, weathered paint, 

rust, metal plating and tires . 
■ Pesticides and fertilizers from lawns, gardens and 

farms. 
■ Improper disposal of cleaners, paint and paint 

removers. 
■Soil erosion and dust debris from landscape and 

construction activities. 
■ Litte r, lawn clippings, animal waste, and other 

o rganic matter. 
■ Oil stains on parking lots and paved surfaces. 

The Effect on the Ocean 

Non-point source 
pollu tion can have 
a se rious impact 
on water quality 
in Orange County. 
Po ll utants from the 
storm d rain system 
can harm marine life 

as well as coastal and wetland habitats. They can 
also degrade recreation areas such as beaches, 
harbors and bays. 

Sto rmwater quali ty management programs have 
been developed throughout Orange Coun ty to 
educate and en courage the public to protect water 
quali ty, monitor runoff in the sto rm drain system, 
investiga te illegal dumping and main tain sto rm 
drains. 

Support from Orange Coun ty residents and 
businesses is needed to improve water quality 
and reduce urban runoff po ll ution. Proper use 
and disposal of materials will help stop pollution 
before it reaches the storm drain and the ocean. 



For More Information 
California Environmental Protection Agency 
www.calepa.ca.gov 
• Air Resources Board 

www.arb.ca.gov 
• Department of Pesticide Regulation 

www.cdpr.ca.gov 
• Department of Toxic Substances Control 

www.dtsc.ca.gov 
• Integrated Waste Management Board 

www.ciwmb.ca.gov 
• Office of Environmental Health Hazard 

Assessment 
www.oehha.ca.gov 

• State Water Resources Control Board 
www.waterboards.ca.gov 

Earth 911 - Community-Specific Environmental 
Information 1-800-cleanup or visit www. l800cleanup. 
org 

Health Care Agency's Ocean and Bay Water Closure 
and Posting Hotline 
(714) 433-6400 or visit www.ocbeachinfo.com 

Integrated Waste Management Dept. of Orange 
County (714) 834-6752 or visit www.oclandfills.com for 
information on household hazardous waste collection 
centers, recycling centers and solid waste collection 

O.C. Agriculture Commissioner 
(714) 447-7100 or visit www.ocagcomm.com 

Stormwater Best Management Practice Handbook 
Visit www.cabmphandbooks.com 

UC Master Gardener Hotline 
(714) 708-1646 or visit www.uccemg.com 

The Orange County Stormwater Program has created 
and moderates an electronic "Jing list to facilitate 
communications, take quesu 
its users about issues and topi relat 

urban runoff and the imple ntati~ o 
To join the list, please se~&°f n e~ "lii: ·~ - (;) .... 
ocstormwaterinfo:join4.~ st.o\,w_titersheds. om 

~ ~ v ~• 
'!t 

Orange County Stormwater Program 

Aliso Viejo .............. . (949) 425-2535 

Anaheim Public Works Operations . (714) 765-6860 

Brea Engineering. . . . . . . (714) 990-7666 

Buena Park Public Works . (714) 562-3655 

Costa Mesa Public Services . . (714) 754-5323 

Cypress Public Works. . . . . (714) 229-6740 

Dana Point Public Works .. . (949) 248-3584 

Fountain Valley Public Works . (714) 593-4441 

Fullerton Engineering Dept .. . (714) 738-6853 

Garden Grove Public Works . . (714) 741-5956 

Huntington Beach Public Works . (714) 536-5431 

Irvine Public Works .... . (949) 724-6315 

La Habra Public Services. . . . (562) 905-9792 

La Palma Public Works. . . . . (714) 690-3310 

Laguna Beach Water Quality. . (949) 497-0378 

Laguna Hills Public Services. . (949) 707-2650 

Laguna Niguel Public Works . (949) 362-4337 

Laguna Woods Public Works. . (949) 639-0500 

Lake Forest Public Works .. . (949) 461-3480 

Los Alamitos Community Dev .. . (562) 431-3538 

Mission Viejo Public Works .. . (949) 470-3056 

Newport Beach, Code & Water 

Quality Enforcement . . . (949) 644-3215 

Orange Public Works. . . . (714) 532-6480 

Placentia Public Works .. . (714) 993-8245 

Rancho Santa Margarita . . (949) 635-1800 

San Clemente Environmental Programs . (949) 361-6143 

Sanjuan Capistrano Engineering. . (949) 234-4413 

Santa Ana Public Works . (714) 647-3380 

Seal Beach Engineering . . . . . . (562) 431-2527 x317 

Stanton Public Works .. ... . .. (714) 379-9222 x204 

Tustin Public Works/ Engineering. . (714) 573-3150 

Villa Park Engineering . . . . . . . . (714) 998-1500 

Westminster Public Works/ Engineering (714) 898-3311 x446 

Yorba Linda Engineering . . . . . . . . (714) 961-7138 

Orange County Stormwater Program .. . (877) 897-7455 
Orange County 24-Hour 
Water Pollution Problem Reporting Hotline 
1-877-89-SPILL (1-877-897-7455) 

On-line Water Pollution Problem Reporting Form 

www.ocwatersheds.com 



Road and Street Maintenance 

Description 
Streets, roads, and highways are significant sources of pollutants 
in stormwater discharges, and operation and maintenance 
(O&M) practices, if not conducted properly, can contribute to the 
problem. Stormwater pollution from roadway and bridge 
maintenance should be addressed on a site-specific basis. Use of 
the procedures outlined below, that address street sweeping and 
repair, bridge and structure maintenance, and unpaved roads 
will reduce pollutants in stormwater. 

Approach 
Pollution Prevention 
■ Use the least toxic materials available (e.g. water based 

paints, gels or sprays for graffiti removal) 

■ Recycle paint and other materials whenever possible. 

■ Enlist the help of citizens to keep yard waste, used oil, and 
other wastes out of the gutter. 

Suggested Protocols 
Street Swee • g and Cleaning 

■ Mainta t sweeping schedule. Provide minimum 
monthl curbed streets. 

~ 

■ Pe~~fm st ~~-- ~ ·ng during dry weather if possible. 
4. ~ 

c.;,'i5 
<::,~ 
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SC-70 Road and Street Maintenance 

■ Avoid wet cleaning or flushing of street, and utilize dry methods where possible. 

■ Consider increasing sweeping frequency based on factors such as traffic volume, land use, 
field observations of sediment and trash accumulation, proximity to water courses, etc. For 
example: 

Increase the sweeping frequency for streets with high pollutant loadings, especially in 
high traffic and industrial areas. 

Increase the sweeping frequency just before the wet season to remove sediments 
accumulated during the summer. 

Increase the sweeping frequency for streets in special problem areas such as special 
events, high litter or erosion zones. 

• Maintain cleaning equipment in good working condition and purchase replacement 
equipment as needed. Old sweepers should be replaced with new technologically advanced 
sweepers (preferably regenerative air sweepers) that maximize pollutant removal. 

■ Operate sweepers at manufacturer requested optimal speed levels to increase effectiveness. 

■ To increase sweeping effectiveness consider the following: 

Institute a parking policy to restrict parking in problematic areas during periods of street 
sweeping. 

Post permanent street sweeping signs in problematic areas; use temporary signs if 
installation of permanent signs is not possible. 

Develop and distribute flyers notifying residents of street sweeping schedules. 

■ Regularly inspect vehicles and equipment for leaks, and repair immediately. 

• If available use vacuum or regenerative air sweepers in the high sediment and trash areas 
(typically industrial/ commercial). 

■ Keep accurate logs of the number of curb-miles swept and the amount of waste collected. 

• Dispose of street sweeping debris and dirt at a landfill. 

• Do not store swept material along the side of the street or near a storm drain inlet. 

■ Keep debris storage to a minimum during the wet season or make sure debris piles are 
contained (e.g. erming the area) or covered (e.g. with tarps or permanent covers). 

Street Repair and 

Pavemen# ar~ ~ 
!<~ Q"-

0 ,._4. 
• S hedul~ ave.,tnt marking activities for dry weather. 

2 of 9 

<::,~ 

◊~ 
~<ii 
~ 

California Stormwater BMP Handbook 
Municipal 

www.cabmphandbooks.com 

January 2003 



Road and Street Maintenance SC-70 

• Develop paint handling procedures for proper use, storage, and disposal of paints. 

• Transfer and load paint and hot thermoplastic away from storm drain inlets. 

• Provide drop cloths and drip pans in paint mixing areas. 

■ Properly maintain application equipment. 

■ Street sweep thermoplastic grindings. Yellow thermoplastic grindings may require special 
handling as they may contain lead. 

■ Paints containing lead or tributyltin are considered a hazardous waste and must be disposed 
of properly. 

■ Use water based paints whenever possible. If using water based paints, clean the application 
equipment in a sink that is connected to the sanitary sewer. 

■ Properly store leftover paints if they are to be kept for the next job, or dispose of properly. 

Concrete installation and repair 

• Schedule asphalt and concrete activities for dry weather. 

■ Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to 
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas). 

■ Limit the amount of fresh concrete or cement mortar mixed, mix only what is needed for the 
job. 

■ Store concrete materials under cover, away from drainage areas. Secure bags of cement after 
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm 
drains, rainfall, and runoff. 

■ Return leftover materials to the transit mixer. Dispose of small amounts of hardened excess 
concrete, grout, and mortar in the trash. 

■ Do not wash sweepings from exposed aggregate concrete into the street or storm drain. 
Collect and return sweepings to aggregate base stockpile, or dispose in the trash. 

• When making saw cuts in pavement, use as little water as possible and perform during dry 
weather. Cover each storm drain inlet completely with filter fabric or plastic during the 
sawing operation and contain the slurry by placing straw bales, sandbags, or gravel dams 
around the inlets. After the liquid drains or evaporates, shovel or vacuum the slurry residue 
from th vement or gutter and remove from site. Alternatively, a small onsite vacuum 
may be e pick up the slurry as this will prohibit slurry from reaching storm drain 
inlets. 

■ Was¥t~ c~ ~0~ c off site or in designated areas on site designed to preclude discharge of 
w~ wa~ to drai age system. 
~ ~ c; ,,,. 
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SC-70 Road and Street Maintenance 

Patching, resurfacing, and surface sealing 

■ Schedule patching, resurfacing and smface sealing for dry weather. 

■ Stockpile materials away from streets, gutter areas, storm drain inlets or watercourses. 
During wet weather, cover stockpiles with plastic tarps or berm around them if necessary to 
prevent transport of materials in runoff. 

■ Pre-heat, transfer or load hot bituminous material away from drainage systems or 
watercourses. 

■ Where applicable, cover and seal nearby storm drain inlets ( with waterproof material or 
mesh) and maintenance holes before applying seal coat, slurry seal, etc. Leave covers in 
place until job is complete and until all water from emulsified oil sealants has drained or 
evaporated. Clean any debris from covered maintenance holes and storm drain inlets when 
the job is complete. 

■ Prevent excess material from exposed aggregate concrete or similar treatments from 
entering streets or storm drain inlets. Designate an area for clean up and proper disposal of 
excess materials. 

■ Use only as much water as necessary fo! dust control, to avoid runoff. 

• Sweep, never hose down streets to clean up tracked dirt. Use a street sweeper or vacuum 
truck. Do not dump vacuumed liquid in storm drains. 

■ Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines. Dispose of collected material and absorbents properly. 

Equipment cleaning maintenance and storage 

■ Inspect equipment daily and repair any leaks. Place drip pans or absorbent materials under 
heavy equipment when not in use. 

■ Perform major equipment repairs at the corporation yard, when practical. 

■ If refueling or repairing vehicles and equipment must be done onsite, use a location away 
from storm drain inlets and watercourses. 

■ Clean equipment including sprayers, sprayer paint supply lines, patch and paving 
equipment, and mud jacking equipment at the end of each day. Clean in a sink or other area 
(e.g. vehicle wash area) that is connected to the sanitary sewer. 

Bridge and StructJu ftN!i/1, 

Paint and Pa nt R 
{<;, ~ 

■ Transport p~1 an~ ~o • eri s to and from job sites in containers with secure lids and tied 
down to t)l~\ ra~ <:>ort veh le. 

~ .s. c; '<>' 

■ o not traq$f~r or load paint near storm drain inlets or watercourses. 
◊ 

~<ii 
~ 
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Road and Street Maintenance SC-70 

■ Test and inspect spray equipment prior to starting to paint. Tighten all hoses and 
connections and do not overfill paint container. 

■ Plug nearby storm drain inlets prior to starting painting where there is significant risk of a 
spill reaching storm drains. Remove plugs when job is completed. 

■ If sand blasting is used to remove paint, cover nearby storm drain inlets prior to starting 
work. 

■ Perform work on a maintenance traveler or platform, or use suspended netting or tarps to 
capture paint, rust, paint removing agents, or other materials, to prevent discharge of 
materials to surface waters if the bridge crosses a watercourse. If sanding, use a sander with 
a vacuum filter bag. 

■ Capture all clean-up water, and dispose of properly. 

■ Recycle paint when possible ( e.g. paint may be used for graffiti removal activities). Dispose 
of unused paint at an appropriate household hazardous waste facility. 

Graffiti Removal 

■ Schedule graffiti removal activities for dry weather. 

■ Protect nearby storm drain inlets prior to removing graffiti from walls, signs, sidewalks, or 
other structures needing graffiti abatement. Clean up afterwards by sweeping or vacuuming 
thoroughly, and/ or by using absorbent and properly disposing of the absorbent. 

■ When graffiti is removed by painting over, implement the procedures under Painting and 
Paint Removal above. 

■ Direct runoff from sand blasting and high pressure washing ( with no cleaning agents) into a 
landscaped or dirt area. If such an area is not available, filter runoff through an appropriate 
filtering device (e.g. filter fabric) to keep sand, particles, and debris out of storm drains. 

■ If a graffiti abatement method generates wash water containing a cleaning compound (such 
as high pressure washing with a cleaning compound), plug nearby storm drains and 
vacuum/pump wash water to the sanitary sewer. 

■ Consider using a waterless and non-toxic chemical cleaning method for graffiti removal ( e.g. 
gels or spray compounds). 

Repair Work 

11 Prevent rete, steel, wood, metal parts, tools, or other work materials from entering 
storm dr 'ns watercourses. 
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SC-70 Road and Street Maintenance 

■ If painting is conducted, follow the painting and paint removal procedures above. 

■ If graffiti removal is conducted, follow the graffiti removal procedures above. 

■ If construction takes place, see the Construction Activity BMP Handbook. 

■ Recycle materials whenever possible. 

Unpaved Roads and Trails 

■ Stabilize exposed soil areas to prevent soil from eroding during rain events. This is 
particularly important on steep slopes. 

■ For roadside areas with exposed soils, the most cost-effective choice is to vegetate the area, 
preferably with a mulch or binder that will hold the soils in place while the vegetation is 
establishing. Native vegetation should be used if possible. 

■ If vegetation cannot be established immediately, apply temporary erosion control 
mats/blankets; a comma straw, or gravel as appropriate. 

■ If sediment is already eroded and mobilized in roadside areas, temporary controls should be 
installed. These may include: sediment control fences, fabric-covered triangular dikes, 
gravel-filled burlap bags, biobags, or hay bales staked in place. 

Non-Stormwater Discharges 

Field crews should be aware of non-stormwater discharges as part of their ongoing street 
maintenance efforts. 

■ Refer to SC-10 Non-Stormwater Discharges 

■ Identify location, time and estimated quantity of discharges. 

■ Notify appropriate personnel. 

T,•aining 
11 Train employees regarding proper street sweeping operation and street repair and 

maintenance. 

■ Instruct employees and subcontractors to ensure that measures to reduce the stormwater 
impacts of roadway /bridge maintenance are being followed. 

■ Require engineering staff and/or consulting A/E firms to address stormwater quality in new 
bridge designs isting bridge retrofits. 

■ Use a training lo ilar method to document training. 

• Train emplo s ill containment and clean up, and in identifying non-
stormwatQO isc . 

~ ~ 
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Road and Street Maintenance SC-70 

Spill Response and Prevention 
■ Refer to SC-11, Spill Prevention, Control & Cleanup. 

■ Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and 
implement accordingly. 

■ Have spill cleanup materials readily available and in a known location. 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

Other Considerations 
■ Densely populated areas or heavily used streets may require parking regulations to clear 

streets for cleaning. 

■ No currently available conventional sweeper is effective at removing oil and grease. 
Mechanical sweepers are not effective at removing finer sediments. 

■ Limitations may arise in the location of new bridges. The availability and cost ofland and 
other economic and political factors may dictate where the placement of a new bridge will 
occur. Better design of the bridge to control runoff is required if it is being placed near 
sensitive waters. 

Requirements 
Costs 
■ The maintenance oflocal roads and bridges is already a consideration of most community 

public works or transportation departments. Therefore, the cost of pollutant reducing 
management practices will involve the training and equipment required to implement these 
new practices. 

■ The largest expenditures for street sweeping programs are in staffing and equipment. The 
capital cost for a conventional street sweeper is between $60,000 and $120,000. Newer 
technologies might have prices approaching $180,000. The average useful life of a 
conventional sweeper is about four years, and programs must budget for equipment 

• replacement. Sweeping frequencies will determine equipment life, so programs that sweep 
more often should expect to have a higher cost of replacement. 

■ A street sweeping program may require the following. 

Sweeper operators, maintenance, supervisory, and administrative personnel are 
required. 

03 

trol officers may be required to enforce parking restrictions. 

cleaning routes is required for program to be productive. 

ust be made for disposal of collected wastes. 
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SC-70 Road and Street Maintenance 

■ If investing in newer technologies, training for operators must be included in operation and 
maintenance budgets. Costs for public education are small, and mostly deal with the need to 
obey parking restrictions and litter control. Parking tickets are an effective reminder to obey 
parking rules, as well as being a source of revenue. 

Maintenance 
■ Not applicable 

Supplemental Information 
Further Detail of the BMP 
Street sweeping 

There are advantages and disadvantages to the two common types of sweepers. The best choice 
depends on your specific conditions. Many communities find it useful to have a compliment of 
both types in their fleet. 

Mechanical Broom Sweepers - More effective at picking up large debris and cleaning wet streets. 
Less costly to purchase and operate. Create more airborne dust. 

Vacuum Sweepers - More effective at removing fine particles and associated heavy metals. 
Ineffective at cleaning wet streets. Noisier than mechanical broom sweepers which may restrict 
areas or times of operation. May require an advance vehicle to remove large debris. 

Street Flashers - Not affected by biggest interference to cleaning, parked cars. May remove finer 
sediments, moving them toward the gutter and stormwater inlets. For this reason, flushing fell 
out of favor and is now used primarily after sweeping. Flushing may be effective for combined 
sewer systems. Presently street flushing is not allowed under most NPDES permits. 

Cross-Media Transfer of Pollutants 

The California Air Resources Board (ARB) has established state ambient air quality standards 
including a standard for respirable particulate matter Oess than or equal to 10 microns in 
diameter, symbolized as PM10). In the effort to sweep up finer sediments to remove attached 
heavy metals, municipalities should be aware that fine dust, that cannot be captured by the 
sweeping equipment and becomes airborne~ could lead to issues of worker and public safety. 

Bridges 

Bridges that carry vehicular traffic generate some of the more direct discharges of runoff to 
surface waters. Bridge scupper drains cause a direct discharge of stormwater into receiving 
waters and have been shown to carry relatively high concentrations of pollutants. Bridge 
maintenance also generates wastes that may be either directly deposited to the water below or 
carried to the rece· water by stormwater. The following steps will help reduce the 
stormwater impact fo 'dge maintenance: 

■ Site new brid 
habitat, ani i<ip 

4..0 f<, 

~ ~ 
<::,~ 
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Road and Street Maintenance SC-70 

■ Design new bridges to avoid the use of scupper drains and route runoff to land for treatment 
control. Existing scupper drains should be cleaned on a regular basis to avoid 
sediment/ debris accumulation. 

■ Reduce the discharge of pollutants to surface waters during maintenance by using 
suspended traps, vacuums, or booms in the water to capture paint, rust, and paint removing 
agents. Many of these wastes may be hazardous. Properly dispose of this waste by referring 
to CA.21 (Hazardous Waste Management) in the Construction Handbook. 

■ Tr~n employees and subcontractors to reduce the discharge of wastes during bridge 
maintenance. 

De-icing 

■ Do not over-apply deicing salt and sand, and routinely calibrate spreaders. 

■ Near reservoirs, restrict the application of deicing salt and redirect any runoff away from 
reservoirs. 

■ Consider using alternative deicing agents (less toxic, biodegradable, etc.). 

References and Resources 
Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Pi·ograms for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July. 
1998. 

Orange County Stormwater Program 
http://www.ocwatersheds.com/stormwater/sw:p introduction.asp 

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for 
Maintenance Practices. June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September 1997, updated October 2000. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Fresh Concrete and 
Mortar Application Best Management Practices for the Construction Industry. June. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Roadwork and Paving 
Best Management Practices for the Construction Industry. June. 

03 

vironmental Protection Agency (USEPA). 2002. Pollution Prevention/Good 
fo unicipal Operations Roadway and Bridge Maintenance. On-line 
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Drainage System Maintenance SC-74 

Photo Credit: Geoff Brosseau 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff that may contain 
certain pollutants. Maintaining catch basins, stormwater inlets, 
and other stormwater conveyance structures on a regular basis 
will remove pollutants, prevent clogging of the downstream 
conveyance system, restore catch basins' sediment trapping 
capacity, and ensure the system functions properly hydraulically 
to avoid flooding. 

Approach 
Suggested Protocols 
Catch Basins/Inlet Structures 

■ Municipal staff should regularly inspect facilities to ensure 
the following: 

Immediate repair of any deterioration threatening 
structural integrity. 

Cleaning before the sump is 40% full. Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

Stenciling of catch basins and inlets (see SC-75 Waste 
Ha™1'.1~ and Disposal). 

California Stormwater BMP Handbook 
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Objectives 

■ Contain 

■ Educate 

■ Reduce/Minimize 

Targeted Constituents 

Sediment 0 
Nutrients 0 
Trash 0 
Metals 0 
Bacteria 0 
Oil and Grease 0 
Organics 0 
Oxygen Demanding 0 

CALIFORJ\'IASTORMIVA rER 
Ii \ I 11 ~ , - I I 1, 

1 of 9 



SC-74 Drainage System Maintenance 

■ Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often. Clean and repair as needed. 

■ Keep accurate logs of the number of catch basins cleaned. 

■ Record the amount of waste collected. 

■ Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

■ Dewater the wastes with outflow into the sanitary sewer if permitted. Water should be 
treated with an appropriate filtering device prior to discharge to the sanitary sewer. If 
discharge to the sanitary sewer is not allowed, water should be pumped or vacuumed to a 
tank and properly disposed of. Do not dewater near a storm drain or stream. 

■ Except for small communities with relatively few catch basins that may be cleaned manually, 
most municipalities will require mechanical cleaners such as eductors, vacuums, or bucket 
loaders. 

Storm Drain Conveyance System 

■ Locate reaches of storm drain with deposit problems and develop a flushing schedule that 
keeps the pipe clear of excessive buildup. 

■ Collect flushed effluent and pump to the sanitary sewer for treatment. 

Pump Stations 

■ Clean all storm drain pump stations prior to the wet season to remove silt and trash. 

■ Do not allow discharge from cleaning a storm drain pump station or other facility to reach 
the storm drain system. 

■ Conduct quarterly routine maintenance at each pump station. 

■ Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 

■ Sample collected sediments to determine if landfill disposal is possible, or illegal discharges 
in the watershed are occurring. 

Open Channel 

■ Consider modi 
increase pollu 

ion of storm channel characteristics to improve channel hydraulics, to 
tr ovals, and to enhance channel/creek aesthetic and habitat value. 

■ Conduct chann mo<!µi • on/improvement in accordance with existing laws. Any person, 
government ~ nc~" 

0 
ub • utility proposing an activity that will change the natural 

( emphasi~ a'1de~state o y liver, stream, or lake in California, must enter into a steam or 
e ~ati<N¼reement with the Department of Fish and Game. The developer-applicant 

hou d alsQ...~ ntact local governments (city, county, special districts), other state agencies 
~ 

~<ii 
~ 
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Drainage System Maintenance SC-74 

(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS 

fllicit Connections and Discharges 

■ During routine maintenance of conveyance system and drainage structures field staff should 
look for evidence of illegal discharges or illicit connections: 

Is there evidence of spills such as paints, discoloring, etc. 

- Are there any odors associated with the drainage system 
~ 

Record locations of apparent illegal discharges/illicit connections 

- Track flows back to potential dischargers and conduct aboveground inspections. This can 
be done through visual inspection of up gradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

Once the origin of flow is established, require illicit discharger to eliminate the discharge. 

■ Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain 
inlets should have messages such as "Dump No Waste Drains to Stream" stenciled next to 
them to warn against ignorant or intentional dumping of pollutants into the storm drainage 
system. 

■ Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 

■ Regularly inspect and clean up hot spots and other storm drainage areas where illegal 
dumping and disposal occurs. 

■ Establish a system for tracking incidents. The system should be designed to identify the 
following: 

Illegal dumping hot spots 

- Types and quantities (in some cases} of wastes 

Patterns in time of occurrence (time of day /night, month, or year) 

Mode of dumping (abandoned containers, "midnight dumping" from moving vehicles, 
dire mping of materials, accidents/spills) 

{<;, ~ 

■ Post '~ D~ • g' • gns in problem areas with a phone number for reporting dumping and 
di~1a\ ~~~gns sli Id also indicate fines and penalties for illegal dumping. 
~ .s. c; '<>' 

Ref~lo fact sheet SC-10 Non-Stormwater Discharges. 
<f 
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SC-74 Drainage System Maintenance 

■ The State Department of Fish and Game has a hotline for reporting violations called Cal TIP 
(1-800-952-5400). The phone number may be used to report any violation of a Fish and 
Game code (illegal dumping, poaching, etc.). 

■ The California Department of Toxic Substances Control's Waste Alert Hotline, 1-800-
69TOXIC, can be used to report hazardous waste violations. 

Training 
■ Train crews in proper maintenance activities, including record keeping and disposal. 

■ Only properly trained individuals are allowed to handle hazardous materials/wastes. 

■ Train municipal employees from all departments (public works, utilities, street cleaning, 
parks and recreation, industrial waste inspection, hazardous waste inspection, sewer 
maintenance) to recognize and report illegal dumping. 

■ Train municipal employees and educate businesses, contractors, and the general public in 
proper and consistent methods for disposal. 

■ Train municipal staff regarding non-stormwater discharges (See SC-10 Non-Stormwater 
Discharges). 

Spill Response and Prevention 
■ Refer to SC-11, Prevention, Control & Cleanup 

■ Have spill cleanup materials readily available and in a known location. 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

Other Considerations 
■ Cleanup activities may create a slight disturbance for local aquatic species. Access to items 

and material on private property may be limited. Trade-offs may exist between channel 
hydraulics and water quality /riparian habitat. If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and 
permitting. 

■ Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity). Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and disposal of flushed 
effluent to sani sewer may be prohibited in some areas. 

■ Regulations ma 
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Drainage System Maintenance SC-74 

■ Requirements of municipal ordinance authority for suspected source verification testing for 
illicit connections necessary for guaranteed rights of entry. 

Requirements 
Costs 
■ An aggressive catch basin cleaning program could require a significant capital and O&M 

budget. A careful study of cleaning effectiveness should be undertaken before increased 
cleaning is implemented. Catch basin cleaning costs are less expensive if vacuum street 
sweepers are available; cleaning catch basins manually can cost approximately twice as 
much as cleaning the basins with a vacuum attached to a sweeper. 

■ Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the 
level ofimpervious area, the density and ages of buildings, and type ofland use will 
determine the level of investigation necessary. Encouraging reporting of illicit discharges by 
employees can offset costs by saving expense on inspectors and directing resources more 
efficiently. Some programs have used funds available from "environmental fees" or special 
assessment districts to fund their illicit connection elimination programs. 

Maintenance 
■ Two-person teams may be required to clean catch basins with vactor trucks. 

■ Identifying illicit discharges requires teams of at least two people (volunteers can be used), 
plus administrative personnel, depending on the complexity of the storm sewer system. 

■ Arrangements must be made for proper disposal of collected wastes. 

■ Requires technical staff to detect and investigate illegal dumping violations, and to 
coordinate public education. 

Supplemental Information 
Further Detail of the BMP 
Storm Drain flushing 

Sanitary sewer :flushing is a common maintenance activity used to improve pipe hydraulics and 
to remove pollutants in sanitary sewer systems. The same principles that make sanitary sewer 
flushing effective can be used to flush storm drains. Flushing may be designed to hydraulically 
convey accumulated material to strategic locations, such as to an open channel, to another point 
where flushing will be initiated, or over to the sanitary sewer and on to the treatment facilities, 
thus preventing re-suspension and overflow of a portion of the solids during storm events. 
Flushing prevents "plug flow" discharges of concentrated pollutant loadings and sediments. The 
deposits ca • 1der the designed conveyance capacity of the storm drain system and potentially 
cause bac te onditions in severe cases of clogging. 

Storm drai ushiog ually takes place along segments of pipe with grades that are too flat to 
maintai~ eq 

O 
lo 'ty to keep particles in suspension. An upstream manhole is selected to 

place ~~ inflp~le de ce that temporarily plugs the pipe. Further upstream, water is pumped 
int ~ e li.vito create a flushing wave. When the upstream reach of pipe is sufficiently full to 

0 
◊~ 
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SC-74 Drainage System Maintenance 

cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum 
pump, releasing the backed up water and resulting in the cleaning of the storm drain segment. 

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well 
downstream, may be used to re-collect the water after the force of the flushing wave has 
dissipated. A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or 
required to re-collect the :flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density. As a rule of thumb, the length ofline to be flushed should not exceed 700 

feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75 percent for organics and 55-65 percent for dry weather grit/inorganic material. The percent 
removal efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but 
fire hydrants can also supply water. To malce the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm drain flushing. 

F'low Management 

Flow management has been one of the principal motivations for designing urban stream 
corridors in the past. Such needs may or may not be compatible with the stormwater quality 
goals in the stream corridor. 

Downstream flood peaks can be suppressed by reducing through flow velocity. This can be 
accomplished by reducing gradient with grade control structures or increasing roughness with 
boulders, dense vegetation, or complex banks forms. Reducing velocity correspondingly 
increases flood height, so all such measures have a natural association with floodplain open 
space. Flood elevations laterally adjacent to the stream can be lowered by increasing through 
flow velocity. 

However, increasing velocity increases flooding downstream and inherently conflicts with 
channel stability and human safety. Where topography permits, another way to lower flood 
elevation is to lower the level of the flood way with drop structures into a large but subtly 
excavated bowl where flood flows we allowed to spread out. 

Stream Corridor Planning 

Urban streams receive and convey stormwater flows from developed or developing watersheds. 
Planning of stream corridors thus interacts with urban stormwater management programs. If 
local programs are intended to control or protect downstream environments by managing flows 
delivered to the channels, then it is logical that such programs should be supplemented by 
management of th terials, forms, and uses of the downstream riparian corridor. Any 
pmposal for steam ter • on or management should be investigated for its potential :flow and 
stability effects on u strea downstream, and laterally adjacent areas. The timing and rate of 
flow from various but~ es n combine in complex ways to alter flood hazards. Each section 
of channel is u~ e, • e y its own distribution of roughness elements, management 
activities, an~ e~ responses. 

<:} ,,,~ 
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Drainage System Maintenance SC-74 

Flexibility to adapt to stream features and behaviors as they evolve must be included in stream 
reclamation planning. The amenity and ecology of streams may be enhanced through the 
landscape design options of 1) corridor reservation, 2) bank treatment, 3) geomorphic 
restoration, and 4) grade control. 

Corridor reservation - Reserving stream corridors and valleys to accommodate natural stream 
meandering, aggradation, degradation, and over bank flows allows streams to find their own 
form and generate less ongoing erosion. In California, open stream corridors in recent urban 
developments have produced recreational open space, irrigation of streamside plantings, and 
the aesthetic amenity of flowing water. 

Bank treatment - The use of armoring, vegetative cover, and flow deflection may be used to 
influence a channel's form, stability, and biotic habitat. To prevent bank erosion, armoring can 
be done with rigid construction materials, such as concrete, masonry, wood planks and logs, 
riprap, and gabions. Concrete linings have been criticized because of their lack of provision of 
biotic habitat. In contrast, riprap and gabions make relatively porous and flexible linings. 
Boulders, placed in the bed reduce velocity and erosive power. 

Riparian vegetation can stabilize the banks of streams that are at or near a condition of 
equilibrium. Binding networks of roots increase bank shear strength. During flood flows, 
resilient vegetation is forced into erosion-inhibiting mats. The roughness of vegetation leads to 
lower velocity, further reducing erosive effects. Structural flow deflection can protect banks 
from erosion or alter fish habitat. By concentrating flow, a deflector causes a pool to be scoured 
in the bed. 

Geomorphic restoration - Restoration refers to alteration of disturbed streams so their form 
and behavior emulate those of undisturbed streams. Natural meanders are retained, with 
grading to gentle slopes on the inside of curves to allow point bars and riffle-pool sequences to 
develop. Trees are retained to provide scenic quality, biotic productivity, and roots for bank 
stabilization, supplemented by plantings where necessary. 

A restorative approach can be successful where the stream is already approaching equilibrium. 
However, if upstream urbanization continues new flow regimes will be generated that could 
disrupt the equilibrium of the treated system. 

Grade Control - A grade control structure is a level shelf of a permanent material, such as stone, 
masonry, or concrete, over which stream water flows. A grade control structure is called a sill, 
weir, or drop structure, depending on the relation of its invert elevation to upstream and 
downstream channels. 

A sill is installed at the preexisting channel bed elevation to prevent upstream migration of nick 
points. It establishes a firm base level below which the upstream channel can not erode. 

is installed with invert above the preexisting bed elevation. A weir raises 
the local bas level the stream and causes aggradation upstream. The gradient, velocity, and 
erosive pot._~tial ~ th tream channel are reduced. A drop structure lowers the downstream 
invert bpb'\v i~ ~ • s g elevation, reducing downstream gradient and velocity. Weirs and 
drop ~ ffict~ control erosion by dissipating energy and reducing slope velocity. 

c,'- """(' 
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SC-74 Drainage System Maintenance 

When carefully applied, grade control structures can be highly versatile in establishing human 
and environmental benefits in stabilized channels. To be successful, application of grade control 
structures should be guided by analysis of the stream system both upstream and downstream 
from the area to he reclaimed. 

Examples 
The California Department of Water Resources began the Urban Stream Restoration Program in 
1985. The program provides grant funds to municipalities and community groups to implement 
stream restoration projects. The projects reduce damages from streambank aid watershed 
instability arid floods while restoring streams' aesthetic, recreational, and fish and wildlife 
values. 

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve continuity of 
. usable park land across the channel of small boulders at the base of the slopes. 

The San Diego River is a large, vegetative lined channel, which was planted in a variety of 
species to support riparian wildlife while stabilizing the steep banks of the floodway. 

References and Resources 
Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water 
Conservation. 

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line: 
http: //ladpw.org/wmd/npdes/public TC.cfm 

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July. 
1998. 

Orange County Stormwater Program 
http: //www.ocwatersheds.com/Storm Water /swp introduction.asp 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September 1997, updated October 2000. 

San Diego Stormwater Co-permittees Jmisdictional Urban Runoff Management Program 
(URMP) Municipal Activities Model Program Guidance. 2001. Project Clean Water. 
November. 

United States Environmental Protection Agency (USEPA). 1999. Stormwater Management Fact 
Sheet Non-stormw Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water, 
Washington, D.C. pt ber. 
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United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good 
Housekeeping for Municipal Operations Illegal Dumping Control On line: 
http://www.epa.gov/npdes/menuotbmps/poll 7.htm 

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good 
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line: 
htt;p://www.epa.gov/npdes/menuofbmps/poll 16.htm 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system. Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side. All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The followin ethods should be considered for inclusion in the 
project des· a d show on project plans: 

■ Provid beling of all storm drain inlets and 
catch ed or modified, within the project area 
wi~ rol)J age. Examples include "NO DUMPING 
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SD-13 Storm Drain Signage 

- DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

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

Note - Some local agencies have approved specific signage and/ or storm drain message placards 
for use. Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/ or exterior construction, and land disturbing activities with structural or 
impervious surlaces. If the project meets the definition of"redevelopment", then the 
requirements stated under " designing new installations" above should be included in all project 
design plans. 

Additional Information 
Maintenance Considerations 
■ Legibility of markers and signs should be maintained. If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner's association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

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

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

Supplemental Information 
Examples 
■ Most MS4 programs have storm drain signage programs. Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

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

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

Model Water Quali 
Control District, a 

anagement Plan (WQMP) for County of Orange, Orange County Flood 
ill Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywi 
July 2002. ~ 
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LEGEND
Orange County Precipitation Stations

24 Hour, 85th Percentile Rainfall (Inches)

24 Hour, 85th Percentile Rainfall (Inches) - Extrapolated

City Boundaries

Rainfall Zones
Design Capture Storm Depth (inches)
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Note: Events defined as 24-hour periods (calendar days) with greater 
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Graphical Operations 

Provide supporting graphical operations. See . 
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The design and information shown on this drawing is provided as a service to the project owner, engineer and contractor by Contech Engineered Solutions LLC or one of its affiliated companies ("Contech").  Neither this drawing, nor any part thereof, may be used, reproduced or modified in any manner
without the prior written consent of Contech.  Failure to comply is done at the user's own risk and Contech expressly disclaims any liability or responsibility for such use. If discrepancies between the supplied information upon which the drawing is based and actual field conditions are encountered as site
work progresses, these discrepancies must be reported to Contech immediately for re-evaluation of the design.  Contech accepts no liability for designs based on missing, incomplete or inaccurate information supplied by others.

800-338-1122         513-645-7000         513-645-7993 FAX

9100 Centre Pointe Dr., Suite 400,  West Chester, OH 45069
FOR PATENT INFORMATION, GO TO www.ContechES.com/IP
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SECTION (_____)
Filterra®– Vault  Configuration

Bioretent ion System Standard Specificat ion

1.0 GENERAL

1.1 This item shall govern the furnishing and installat ion of the Filterra® Bioretent ion System by
Contech Engineered Solut ions LLC, complete and operable as shown and as specified herein,
in accordance with the requirements of the plans and contract  documents.

1.2 Contractor shall furnish all labor, materials, equipment and incidentals necessary to install
the bioretention system, appurtenances and incidentals in accordance with the Drawings
and as specified herein.

1.3 Bioretent ion system shall ut ilize the physical, chemical and biological mechanisms of an
engineered biofilt ration media, plant  and microbe complex to remove pollutants typically
found in urban stormwater runoff. The t reatment  system shall be a fully equipped, pre-
constructed, drop-in-place unit  designed for applicat ions in the urban landscape to t reat
contaminated runoff from impervious surfaces.

1.4 Bioretent ion system shall be capable of stand-alone stormwater treatment .

1.5 Bioretent ion plants shall be incorporated into the system with plant  material extending into
the t reatment  zone of the engineered media at  t ime of Activat ion.

1.6 The bioretent ion system shall be of  a type that  has been installed and in use for a minimum
of five (5) consecut ive years preceding the date of installat ion of the system. The
M anufacturer shall have been, during the same consecutive five (5) year period, engaged in
the engineering design and product ion of systems deployed for the treatment  of stormwater
runoff and which have a history of successful product ion, acceptable to the Engineer of
Record and/ or the approving Jurisdiction.  The M anufacturer of the Filterra Bioretent ion
System shall be, without except ion:

Contech Engineered Solut ions LLC
9100 Centre Pointe Drive
West  Chester, OH, 45069

Tel: 1 800 338 1122

1.7 Applicable provisions of any Division shall govern work in this sect ion.

1.8 American Society for Testing and M aterials (ASTM) Reference Specifications

1.8.1 ASTM  C857: Standard Practice for M inimum Structural Design Loading for
Underground Precast  Concrete Ut ility Structures

1.8.2 ASTM  C858: Standard Specificat ion of Underground Precast  Concrete Ut ility
Structures

Unde
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1.8.3 ASTM  C990: Standard Specificat ion for Joints for Precast  Box Sect ions Using
Preformed Flexible Joint  Sealants

1.8.4 ASTM  C109: Standard Test  M ethod for Compressive Strength of Hydraulic
Cement M ortars

1.9 M anufacturer or authorized supplier to submit  shop drawings for bioretent ion System with
the vault , engineered biofilt ration media and accessory equipment.  Drawings shall include
principal dimensions, engineered biofilt ration media placement, location of piping and unit
foundat ion.

1.9.1 M anufacturer or authorized supplier shall submit  installat ion inst ruct ions to the
contractor.

1.9.2 M anufacturer or authorized supplier shall submit  Operations and M aintenance
M anual to the contractor.

1.9.3 Before installat ion of the bioretent ion system, Contractor shall obtain the
writ ten approval of the Engineer of Record for the system drawings.

1.10 No product subst itutions shall be accepted unless submit ted 10 days prior to project  bid
date, or as directed by the Engineer of Record.  Submissions for subst itutions require review
and approval by the Engineer of Record, for hydraulic performance, impact to project  designs,
equivalent  t reatment  performance, and any required project  plan and report
(hydrology/ hydraulic, water quality, stormwater pollut ion) modificat ions that would be
required by the approving jurisdict ions/ agencies.  Contractor to coordinate with the Engineer
of Record any applicable modificat ions to the project  est imates of cost , bonding amount
determinat ions, plan check fees for changes to approved documents, and/ or any other
regulatory requirements result ing from the product  subst itution.

2.0 M ATERIALS

2.1 Internal components including engineered biofilt rat ion media, underdrain stone, PVC
underdrain piping, and mulch must  be included as part  of the bioretention system and shall
be provided by Contech Engineered Solut ions LLC.  Note that vegetation is an essent ial
component of bioretention systems, and shall be provided at  t ime of Act ivat ion by the
contractor.

2.1.1 Engineered biofilt ration media shall consist  of both organic and inorganic
components.  Stormwater shall be directed to flow vert ically through the media
profile, saturat ing the full media profile without downstream flow control.

2.1.2 Underdrain stone shall be of size and shape to provide adequate bridging
between the media and stone for the prevent ion of migration of fine part icles.
Underdrain stone must also be able to convey the design flow rate of the system
without restrict ion and be approved for use in the Filterra Bioretent ion System
by Contech Engineered Solut ions LLC.

2.1.3 PVC Underdrain Piping shall be SDR35 with perforat ion pat tern designed to

betwe
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convey system design flow rate without  restrict ion.

2.1.4 M ulch shall be double shredded wood or bark mulch approved for use with the
Filterra Bioretent ion System by Contech Engineered Solut ions LLC.

2.2 Precast  concrete vault  shall be provided by M anufacturer or authorized supplier according to
ASTM  C857 and C858.

2.2.1 Vault  joint  sealant  shall be Conseal CS-101 or approved equal. Joints shall be
sealed with preformed joint  sealing compound conforming to ASTM  C 990.

2.2.2 If interior concrete baffle walls are provided, baffle walls shall be cast-in or sealed
to the interior vault  walls and floor with a polyurethane construct ion sealant
rated for use below the waterline, SikaFlex 1a or equal.  Contractor to provide
sealant  material and installat ion unless completed prior to shipment.

2.3 Tree grates and access covers shall be cast iron.  Tree grate frames shall be galvanized steel.

2.4 Curb Nosing (where applicable) shall be galvanized steel and where specified shall be cast into
a top slab designed to support  a minimum of H5 loading at the curb.

2.5 All contractor-provided components shall meet  the requirements of this section, the plans
specificat ions and contract  documents.  In the case of conflict, the more st ringent
specificat ion shall apply.

2.5.1 Crushed rock base material shall be six-inch minimum layer of ¾-inch minus rock.
Compact  undisturbed sub-grade materials to 95% of maximum density at  +/ -2%
of optimum moisture content.  Unsuitable material below sub-grade shall be
replaced to engineer’s approval.

2.5.2 Concrete shall have an unconfined compressive st rength at  28 days of at  least
3000 psi, with ¾-inch round rock, a 4-inch slump maximum, and shall be placed
within 90 minutes of init ial mixing.

2.5.3 Silicone Sealant  shall be pure RTV silicone conforming to Federal Specificat ion
Number TT S001543A or TT S00230C or Engineer approved.

2.5.4 Grout shall be non-shrink grout  meet ing the requirements of Corps of Engineers
CRD-C588.  Specimens molded, cured and tested in accordance with ASTM  C-109
shall have minimum compressive st rength of 6,200 psi.  Grout  shall not  exhibit
visible bleeding.

2.5.5 Backfill material shall be ¾-inch minus crushed rock, or approved equal.

2.5.6 Vegetat ion shall comply with the type and size required by the approved drawings
and shall be alive and free of obvious signs of disease. Vegetat ion shall be of
species listed in approved Filterra Plant  list  or otherwise approved by
M anufacturer. Vegetat ion shall be supplied by Contractor prior to Activat ion.

2222.2222 55.55.55.55.55555555.5555.55 6 V6 eget
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3.0 PERFORMANCE

3.1 Treatment  Capabilit ies shall be verified via third-party report following either TAPE or TARP

protocols.

3.1.1 Engineered biofilt ration media minimum treatment  flow rate shall be 140” / hr.

The system shall be designed to ensure that high flow events shall bypass the

engineered biofilt ration media prevent ing erosion and resuspension of

pollutants.

3.1.2 The system shall remove a minimum of 85% Total Suspended Solids (TSS).

3.1.3 The system shall remove a minimum of 62% Total Phosphorus (TP).

3.1.4 The system shall remove a minimum of 34% Total Nit rogen (TN).

3.2 The system shall have General Use Level Designat ion from Washington Department  of Ecology
for Basic (TSS), Phosphorus, Enhanced (M etals), and Oil/ Grease and have Cert ification by New
Jersey Department of Environment.

3.3 Quality Assurance and Quality Control procedures shall be followed for all batches of
engineered biofilt rat ion media produced. Engineered biofilt ration media shall be cert ified by
the M anufacturer for performance and composit ion.

3.3.1 M edia part icle size dist ribut ion and composit ion shall be verified as per relevant
ASTM  Standards.

3.3.2 M edia pollutant  removal performance shall be verified as per relevant  ASTM
Standards as well as a minimum of one scient ific method approved by the USEPA.

3.3.3 M edia hydraulic performance shall be verified as per relevant  ASTM  Standards.

3.3.4 M edia fert ility shall be verified as per a minimum of one published scient ific
method.

3.4 The M anufacturer shall ensure through third party full scale field testing of installed units that
the design flow rate of the system is not  reduced over t ime.  Studies shall be performed on a
minimum of 10 systems of various ages, maintenance frequencies, and land uses.  At  least
80% of the tested systems shall have been installed 2.5 or more years.  At  least  50% of the
systems shall have previous maintenance intervals greater than 2 t imes the manufacturer’s
recommendat ion.

4.0 EXECUTION

4.1 Set  precast  vault  on crushed rock base material that has been placed in maximum 6-inch lifts,
loose thickness, and compacted to at  least  95-percent  of the maximum dry density as
determined by the standard Proctor compaction test, ASTM  D698, at moisture content  of +/ -
2% of opt imum water content.

4.0 EXECUUTION

4.1 Set pppppppppppppppprrerrrrrrr caststststststsststststtstst vvvvvvvault o
loossssososssssssssososssosssse eeeeeeeeeeeeee thicccccccknkkkkkkkkkk eseeseeseseseeseseseesess,ssss
dededededededededededeeedededeeddeededdedeeeedeeddetetttttttttttt rmmmmmmmminininininnininnnnninininnnininiinnnnnininnnededeededeeededededeeddededededdededede bbbbby thththhthhhhhhthhhhhhhheee
2% ooooooooooooooof ff fffffffffffffffff opt imummmmmmmmmmmmmmm w
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4.2 Inlet  and out let  pipes shall be at tached to provided couplers or grouted in and connected to
precast concrete vault  according to Engineer’s requirements and specifications.

4.3 All throat  and grate protect ion covers shall remain in place until the system is activated.

4.4 Contractor to cast-in-place throat  inlet  to convey stormwater into bioretention System
according to Engineer’s requirements and specificat ions.

4.5 Engineered biofilt ration media shall be delivered installed in the vault , unless otherwise
agreed upon with the M anufacturer.  Contractor shall take appropriate act ion to protect  the
media from sediment  and other debris during construct ion.  The method ult imately selected
shall be at  Contractor’s discret ion and Contractor’s risk.

4.5.1 If media is shipped separately from vault , M anufacturer or a M anufacturer’s
certified representative shall install media into the vault  or be present  to
supervise installat ion in order to ensure proper installat ion.

4.6 The bioretention system shall not  be placed in operat ion (activated) unt il the project  site is
clean and stabilized (construction erosion control measures no longer required).  The project
site includes any surface that contributes storm drainage to the system.  All impermeable
surfaces shall be clean and free of dirt  and debris.  All catch basins, manholes and pipes shall
be free of dirt  and sediment .  Act ivat ion shall be provided by M anufacturer or authorized
supplier, and includes plant ing of the vegetat ion provided by the Contractor.

4.7 Each correct ly installed system shall include a Final Inspect ion performed by M anufacturer
or authorized supplier upon request  between 6-12 months after Activat ion. The cost  of this
service shall be included in the price of the system and include the following.

4.7.1 System inspection to help owner establish proper routine maintenance
intervals.

4.7.2 Routine maintenance: removal of foreign debris, silt, loose plant  material and
trash; mulch removal; engineered biofilt ration media evaluat ion; plant  health
evaluat ion and pruning; replacement of mulch; disposal of all maintenance
refuse items; and updating of maintenance records.

4.8 To ensure long term performance of the bioretention system, continuing annual
maintenance programs should be performed or purchased by the owner per the latest
Filterra Bioretent ion System Operat ion and M aintenance manual.
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SUPPLEMENT 8 - JUNE 2012

Although the City has detached all of Planning Area 26
and portions of Planning Area 27, these areas are
subject to agreements between the City of Irvine,
the Irvine Company and the City of Newport Beach

City of Irvine
General Plan
Figure A-3

LAND USE

NOTES TO LAND USES
(1)  Land Use authority and corresponding regulatory activities are the
responsibilities of the government agencies which own this land.

(2)  These governmental agencies are subject to the General Plan reqiurements
contained within the California Government Code sections 65401 and 65402.

(3)  These Land Use categories also allow residential developments noted
in the General Plan text.

(4)  The Land Use Element Table A-1 establishes and regulates land use
building intesity standards.  Building intensity standards are allocated
by Planning Area.
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3.6. Se g me nt 6: Ba rra nc a  Cha nne l 

This segment extends south from Barranca Parkway between Von Karman Avenue and Millikan Avenue to 

the intersection of Main Street and the San Diego Creek. Segment 6 follows the Barranca Channel south 

where it crosses the east side of the “U” loop of Segment 2. Segment 7 and 8 spur off of the trail when the 

channel turns east toward the San Diego Creek near Main Street. This potential trail connects with Segment 

4: San Diego Creek Creekwalk just north of Main Street.  The alignment of Segment 6 is illustrated in Figure 

3.11.  Photographs of the segment are shown in Figure 3.12. 

The segment is approximately 1.5 miles long. It generally has a minimum 20-foot wide, gravel paved access 

road on both banks of the channel, with the following exceptions: 

Between Barranca Parkway and Alton Parkway, the southeastern bank is narrow (approximately 6 

feet wide) and consists of compacted soil without gravel paving. 

Between Jamboree Road and Main Street, the southwestern bank is narrow (approximately 4 feet 

to 6 feet wide) and consists of compacted soil without gravel paving. 

The banks of the channel in this segment are generally unarmored, with riprap and/or concrete sections 

occurring both upstream and downstream of street crossings. The channel is generally fenced with chain-

link along its length. The gravel road is well maintained, with little to no vegetation growing within the 

segment. Non-native vegetation adjacent to the east bank includes Eucalyptus (Eucalyptus sp.), Brisbane 

Box (Lophostemon sp.), Pine (Pinus sp.), and Mexican Fan Palm (Washingtonia sp.). 

This segment is concurrent with Segment 2: ‘U Loop’ for approximately 450 yards, from Segment 2’s 

terminus north of McGaw Avenue to the intersection of these two segments behind the business at 17462 

Von Karman Avenue.  

Segment 6 has a new bicycle-pedestrian bridge currently under construction called the Kelvin Bridge.  The 

Kelvin Bridge crosses over the Barranca Channel and is located approximately 1,000 feet west of 

Jamboree Road. The Kelvin Bridge will provide a paved access and crossing for the neighborhoods located 

generally between Kelvin Avenue near the Kelvin Court Apartments, and Main Street.  

Access into the segment is possible from Alton Parkway, McGaw Avenue, Jamboree Road, and Main 

Street. Curves in the segment limit view sheds into the segment from Barranca Parkway and Main Street.   

Land adjacent to this segment is dedicated to parking lots, access roads, and buildings. There is no 

evidence of existing private recreational uses along or adjacent to this segment. This segment is located 

adjacent to a combination of land uses, including residential, commercial, industrial, and some retail 

nearby. 

The segment is owned by the OCFCD, who oversees the maintenance and operation of the flood control 

channel and utilizes the existing maintenance roadway for access.  Right-of-way maps for this segment 

are provided in Appendix D. 

This segment has street crossings at the following public roadways: 

• Alton Parkway 

• McGaw Avenue 

• Jamboree Road 
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Figure 3.12: Segment 6 Photographs 

Segment 6 north of Da Vinci facing northwest 

Segment 6 north of Cartwright Road at the Segment 2 intersection facing north SSeSSSSS gmgmmgmmmmmgmmmmmmmmmmmmgmmmmmmg eeeneeeeeeeeee t 6 north of
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