




















































































































































































































Waste Handling & Disposal SC-34

o Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropylene or hypalon.

O Cover the area with a permanent roof if feasible.

0 Cover dumpsters to prevent rain from washing waste out of holes or cracks in the
bottom of the dumpster.

o Check waste containers weekly for leaks and to ensure that lids are on tightly.
Replace any that are leaking, corroded, or otherwise deteriorating.

O Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, vacuuming, use of absorbents) when cleaning around
restaurant/food handling dumpster areas. If water must be used after
sweeping/using absorbents, collect water and discharge through grease interceptor
to the sewer.

o Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.

O Repair leaking equipment including valves, lines, seals, or pumps promptly.

Spill Response and Prevention Procedures
o Keep your spill prevention and plan up-to-date.

O Have an emergency plan, equipment and trained personnel ready at all times to deal
immediately with major spills.

o Collect all spilled liquids and properly dispose of them.

o Store and maintain appropriate spill cleanup materials in a location known to all
near the designated wash area.

o Ensure that vehicles transporting waste have spill prevention equipment that can
prevent spills during transport. Spill prevention equipment includes:

v Vehicles equipped with baffles for liquid waste; and
v" Trucks with sealed gates and spill guards for solid waste.

Material Handling and Waste Management

Litter Control
o Post “No Littering” signs and enforce anti-litter laws.

0 Provide a sufficient number of litter receptacles for the facility.
o Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection
o Keep waste collection areas clean.
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Waste Handling & Dis_posal SC-34

O

Inspect solid waste containers for structural damage regularly. Repair or replace
damaged containers as necessary.

Secure solid waste containers; containers must be closed tightly when not in use.
Do not fill waste containers with washout water or any other liquid.

Ensure that only appropriate solid wastes are added to the solid waste container.
Certain wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides,
etc., may not be disposed of in solid waste containers (see chemical/ hazardous waste
collection section below).

Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal. Affix labels to all waste containers.

Chemical/Hazardous Wastes

m]

o

Select designated hazardous waste collection areas on-site.

Store hazardous materials and wastes in covered containers and protect them from
vandalism.

Place hazardous waste containers in secondary containment.

Make sure that hazardous waste is collected, removed, and disposed of only at
authorized disposal areas.

Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed
hazardous waste hauler.

Employee Training Program

(m]

(=]

Educate employees about pollution prevention measures and goals.

Train employees how to properly handle and dispose of waste using the source
control BMPs described above.

Train employees and subcontractors in proper hazardous waste management.
Use a training log or similar method to document training.

Ensure that employees are familiar with the site’s spill control plan and/or proper
spill cleanup procedures.

Quality Assurance and Record Keeping

o

Keep accurate maintenance logs that document minimum BMP activities performed
for waste handling and disposal, types and quantities of waste disposed of, and any
improvement actions.

Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.
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Waste Handling & Disposal SC-34

O Establish procedures to complete logs and file them in the central office.

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities
O Capital costs will vary substantially depending on the size of the facility and the types

of waste handled. Significant capital costs may be associated with reducing wastes by
modifying processes or implementing closed-loop recycling.

O Many facilities will already have indoor covered areas where waste materials will be
stored and will require no additional capital expenditures for providing cover.

o If outdoor storage of wastes is required, construction of berms or other means to
prevent stormwater run-on and runoff may require appropriate constructed systems
for containment.

o Capital investments will likely be required at some sites if adequate cover and
containment facilities do not exist and can vary significantly depending upon site
conditions.

Maintenance
o Check waste containers weekly for leaks and to ensure that lids are on tightly.
Replace any that are leaking, corroded, or otherwise deteriorating.

O Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, use of absorbents) when cleaning around restaurant/food
handling dumpster areas. If water must be used after sweeping/using absorbents,
collect water and discharge through grease interceptor to the sewer.

O Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.

O Repair leaking equipment including valves, lines, seals, or pumps promptly.

References and Resources
Minnesota Pollution Control Agency, Industrial Stormwater Best Management

Practices Guidebook. Available online at: http://www.pca.state.mn.us/index.php/view-

?gid=

New Jersey Department of Environmental Protection, 2013. Basic Industrial
Stormwater General Permit Guidance Document NJPDES General Permit No
NJ0088315, Re\nsed Avallable online at:

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:
http: at: ments/bmp/industrialcommercialbusi ctiviti
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Waste Handling & Dis_posal SC-34

Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 26 Fueling and Liquid Loading/Unloading
Operations. Available online at:

://www.deq.state.or wgpermit/docs/IndBMP 1

Sacramento Stormwater Management Program. Best Management Practices for

Sacramento County Environmental Management Stormwater Program: Best
Management Practices. Available online at:
Nep: CINA.5dCCOUNLY.NEeT/ LT =: 1188

Santa Clara Valley Urban Runoff Pollution Prevention Program. http://www.scvurppp-
w2k.com/

US EPA. National Pollutant Discharge Elimination System — Industrial Fact Sheet Series
for Activities Covered by EPA’s Multi Sector General Permit. Available online at:

http://cfpub.epa.gov/npdes/stormwater/swsectors.cfm.
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Safer Alternative Products

SC-35

Description

Promote the use of less harmful products and

products that contain little or no TMDL and
303(d) list pollutants. Alternatives exist for
most product classes including chemical
fertilizers, pesticides, cleaning solutions,
janitorial chemicals, automotive and paint
products, and consumables (batteries,
fluorescent lamps).

Approach

Pattern a new program after the many
established programs around the state and
country. Integrate this best management
practice as much as possible with existing
programs at your facility.

Objectives

m Educate
® Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Develop a comprehensive program based on:

0 The “Precautionary Principle,” which is an

alternative to the "Risk Assessment" model
that says it's acceptable to use a potentially
harmful product until physical evidence of
its harmful effects are established and
deemed too costly from an environmental
or public health perspective. For instance, a
risk assessment approach might say it's
acceptable to use a pesticide until there is
direct proof of an environmental impact.
The Precautionary Principle approach is
used to evaluate whether a given product is
safe, whether it is really necessary, and
whether alternative products would
perform just as well.

Environmentally Preferable Purchasing
Program to minimize the purchase of
products containing hazardous ingredients
used in the facility's custodial services, fleet
maintenance, and facility maintenance in
favor of using alternate products that pose
less risk to employees and to the
environment.

Integrated Pest Management (IPM) or Less-
Toxic Pesticide Program, which uses a pest
management approach that minimizes the
use of toxic chemicals and gets rid of pests

Minimum BMPs Covered

@ Good Housekeeping

Preventative Maintenance

= Spill and Leak Prevention
and Response
e~ Material Handling &
5.7 Waste Management
Erosion and Sediment
@ Controls

m Employee Traini}lg
Program
Quality Assurance Record
@ Keeping

CALIFORNIA STORMWATER
QUALITY ASSOCIATION
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Safer Alternative Products SC-35

by methods that pose a lower risk to employees, the public, and the environment.

o Energy Efficiency Program including no-cost and low-cost energy conservation and
efficiency actions that can reduce both energy consumption and electricity bills,
along with long-term energy efficiency investments.

Consider the following mechanisms for developing and implementing a comprehensive
program:

o Policies
O Procedures
v Standard operating procedures (SOPs);
v Purchasing guidelines and procedures; and
v Bid packages (services and supplies).
O Materials
v" Preferred or approved product and supplier lists;
v" Product and supplier evaluation criteria;
v Training sessions and manuals; and
v" Fact sheets for employees.

Implement this BMP in conjunction with the Vehicle and Equipment Management fact
sheets (SC-20 — SC-22) and SC-41 Building and Grounds Maintenance.

Employee Training Program

o Employees who handle potentially harmful materials should be trained in the use of
safer alternatives.

o Purchasing departments should be trained on safer alternative products and
encouraged to procure less hazardous materials and products that contain little or no
harmful substances or TMDL pollutants.

0 Employees and contractors / service providers can both be educated about safer
alternatives by using information developed by a number of organizations including
the references and resources provided in this fact sheet.

Potential Limitations and Work-Arounds

Some facilities may have space constraints, limited staffing and time limitations that may
preclude implementation of BMPs. Provided below are typical limitations and
recommended “work-arounds”

O Alternative products may not be available, suitable, or effective in every case.
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Safer Alternative Products SC-35

v Minimize use of hazardous/harmful products if no alternative product is
available.
Regulatory Considerations

This BMP has no regulatory requirements unless local/municipal ordinance applies.
Existing regulations already encourage facilities to reduce the use of hazardous materials
through incentives such as reduced:

O Specialized equipment storage and handling requirements;
O Storm water runoff sampling requirements;

O Training and licensing requirements; and

o Record keeping and reporting requirements.

Cost Considerations

0 The primary cost is for staff time to: 1) develop new policies and procedures and 2)
educate purchasing departments and employees who handle potentially harmful
materials about the availability, procurement, and use of safer alternatives.

O Some alternative products may be slightly more expensive than conventional
products.

Supplemental Information

The following discussion provides some general information on safer alternatives. More
specific information on particular hazardous materials and the available alternatives may
be found in the references and resources listed below.

O Automotive products — Less toxic alternatives are not available for many automotive
products, especially engine fluids. But there are alternatives to grease lubricants, car
polishes, degreasers, and windshield washer solution. Refined motor oil is also
available.

o Vehicle/Trailer lubrication — Fifth wheel bearings on trucks require routine
lubrication. Adhesive lubricants are available to replace typical chassis grease.

o Cleaners — Vegetables-based or citrus-based soaps are available to replace
petroleum-based soaps/detergents.

O Paint products — Water-based paints, wood preservatives, stains, and finishes with
low VOC content are available.

O Pesticides — Specific alternative products or methods exist to control most insects,
fungi, and weeds.

0 Chemical Fertilizers — Compost and soil amendments are natural alternatives.

o Consumables — Manufacturers have either reduced or are in the process of reducing
the amount of heavy metals in consumables such as batteries and fluorescent lamps.
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Safer Alternative Products SC-35

All fluorescent lamps contain mercury, however low-mercury containing lamps are
now available from most hardware and lighting stores. Fluorescent lamps are also
more energy efficient than the average incandescent lamp.

O Janitorial chemicals — Even biodegradable soap can harm fish and wildlife before it
biodegrades. Biodegradable does not mean non-toxic. Safer products and
procedures are available for floor stripping and cleaning, as well as carpet, glass,
metal, and restroom cleaning and disinfecting. Use paper products with post-
consumer recycled content and implement electric had dryers.

Examples
There are a number of business and trade associations, and communities with effective

programs. Some of the more prominent are listed below in the references and resources
section.

References and Resources

Note: Many of these references provide alternative products for materials that typically
are used inside and disposed to the sanitary sewer as well as alternatives to products that
usually end up in the storm drain.

General Sustainable Practices and Pollution Prevention Including
Pollutant-Specific Information
Cahforma Department of Toxlc Substances Control

City of Santa Monica Office of Sustainability and Environment,
http://www.smgov.net/departments/ose/.

City of Palo Alto, http:// www.city.palo-alto.ca.us/cleanbay.
Clty and County of San Franclsco, Department of the Envu'omnent

Green Business Program, http://www.greenbiz.ca.gov/GRlocal.html .
Product Stewardship Institute, http://www.productstewardship.us/index.cfm.

Sacramento Clean Water Busmess Partners

USEPA. National Pollutant Discharge Elimination System (NPDES) Stormwater
Dlscharges From Indusmal Facilities,
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Safer Alternative Products SC-35

Western Sustainability and Pollution Prevention Network, http://wsppn.org/.

Metals (mercury, copper)
National Electrical Manufacturers Association — Environmental Stewardship,
http://www.nema.org/Policy/Environmental-Stewardshi fault.aspx.
Sustainable Conservation, http://www.suscon.org.

Auto Recycling Project

Brake Pad Partnership

Pesticides and Chemical Fertilizers
Bio-Integral Resource Center, http://www.birc.org.

California Department of Pesticide Regulation,

University of California Statewide IPM Program,
http://www.ipm.ucdavis.edu/default.html.

Dioxins
Bay Area Dioxins Project,
Dag £ D3
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Contaminated or Erodible Areas SC-40

Description

Areas within an industrial site that are bare of
vegetation or are subject to activities that
promote the suppression of vegetation are
often subject to erosion. In addition, they may
or may not be contaminated from past or
current activities. If the area is temporarily
bare because of construction, see SC-42
Building Repair, Remodeling, and

Objectives

s Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Construction. Sites with excessive erosion or Targeted Constituents
the potential for excessive erosion should Sediment v
consider employing the soil erosion BMPs Nutrients v
identified in the Construction BMP Handbook. Trash .
Note that this fact sheet addresses soils that do Mot v
9 . Metals
not exceed hazardous waste criteria (see Title Bricter i
22 California Code of Regulations for e 7
Hazardous Waste Criteria). gll anc{ Grease -
rganics
Approach Minimum BMPs Covered
Reduce potential for pollutant discharge .
through source control pollution prevention @ Goba ivusafeeiiong
?.nd BMP im;ﬂementation. Succegsful . Preventative
implementation depends on effective training Maintenance
of employees on applicable BMPs and general - Spill and Leak
pollution prevention strategies and objectives. Phrevention and
General Pollution Prevention Protocols = Ma{;rit:l Ilgzndling & .
—— aste Managemen
Implement erosion and sediment control BMPs < Erosi ds g -
to stabilize soils and reduce pollutant @ r(g;?:;rgg P v
discharges from contaminated or erodible " ——h S
rfaces. mployee Training
SErn Program o
Erosion and Sediment Controls @ Quality Assurance
O Preserve natural vegetation whenever : Record Keeping
possible. See also EC-2 Preservation of
Existing Vegetation, in the Construction
BMP Handbook.
O Analyze soil conditions.
O Remove contaminated soil and dispose of
properly.
O Stabilize loose soils by re-vegetating
whenever possible. See also EC-4
Hydroseeding, in the Construction BMP
Handbook.
CALIFORNIA STORMWATER
QUALITY ASSOCIATION
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Contaminated or Erodible Areas SC-49_

O Utilize non-vegetative stabilization methods for areas prone to erosion where
vegetative options are not feasible. Examples include:

v’ Areas of vehicular or pedestrian traffic such as roads or paths;

v Arid environments where vegetation would not provide timely ground coverage,
or would require excessive irrigation;

v" Rocky substrate, infertile or droughty soils where vegetation would be difficult to
establish; and

v Areas where vegetation will not grow adequately within the construction time
frame.

There are several non-vegetative stabilization methods and selection should be based
on site-specific conditions. See also EC-16 Non-Vegetative Stabilization, in the
Construction BMP Handbook.

o Utilize chemical stabilization when needed. See also EC-5 Soil Binders, in the
Construction BMP Handbook.

O Use geosynthetic membranes to control erosion if feasible. See also EC-7 Geotextiles
and Mats, in the Construction BMP Handbook.

o Stabilize all roadways, entrances, and exits to sufficiently control discharges of
erodible materials from discharging or being tracked off the site. See also TC 1-3
Tracking Control, in the Construction BMP Handbook.

O Implement wind erosion control measures as necessary. See also WE-1 Wind Erosion
Control, in the Construction BMP Handbook.

Employee Training Program
0 Educate employees about pollution prevention measures and goals.

O Train employees how to properly install and maintain the erosion and sediment
source control BMPs described above. Detailed information is provided in the
Construction BMP Handbook.

O Use a training log or similar method to document training.

Quality Assurance and Record Keeping

o Keep accurate logs that document actions taken to maintain and improve the
effectiveness of the erosion and sediment control BMPs described above.

o Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.

o Establish procedures to complete logs and file them in the central office.

T A e R L SR AR A Y. e T T S A I S T I L e
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Contaminated or Erodible Areas SC-40

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities
O Many facilities do not have contaminated or erodible areas and will require no
additional capital expenditures.

0 For sites with contaminated or erodible areas, purchase and installation of erosion
and sediment controls will require additional capital investments, and this amount
will vary depending on site characteristics and the types of BMPs being implemented.

O Minimize costs by maintaining existing vegetation and limiting site operations on
bare soils.

Maintenance

o The erosion and sediment control BMPs described above require periodic inspection
and maintenance to remain effective. The cost of these actions will vary depending
on site characteristics and the types of BMPs being implemented.

o Irrigation costs may be required to establish and maintain vegetation.

Supplemental Information
Stabilization of Erodible Areas

Preserving stabilized areas minimizes erosion potential, protects water quality, and
provides aesthetic benefits. The most effective way to control erosion is to preserve
existing vegetation. Preservation of natural vegetation provides a natural buffer zone and
an opportunity for infiltration of stormwater and capture of pollutants in the soil matrix.
This practice can be used as a permanent source control measure.

Vegetation preservation should be incorporated into the site. Preservation requires good
site management to minimize operations on bare soils where vegetation exists. Proper
maintenance is important to ensure healthy vegetation that can control erosion.
Different species, soil types, and climatic conditions will require different maintenance
activities such as mulching, fertilizing, liming, irrigation, pruning and weed and pest
control.

The preferred approach is to leave as much native vegetation on-site as possible, thereby
reducing or eliminating any erosion problem. However, assuming the site already has
contaminated or erodible surface areas, there are four possible courses of action which
can be taken:

O The area can be revegetated if it is not in use and therefore not subject to damage
from site activities. In as much as the area is already devoid of vegetation, special
measures are likely necessary. Lack of vegetation may be due to the lack of water
and/or poor soils. The latter can perhaps be solved with fertilization, or the ground
may simply be too compacted from prior use. Improving soil conditions may be
sufficient to support the recovery of vegetation. Use process wastewater for irrigation
if possible, and see the Construction BMP Handbook for further procedures on
establishing vegetation.

==
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Contaminated or Erodible Areas SC-4

O Watering trucks to prevent dust.

0 Chemical stabilization can be used as an alternate method in areas where temporary
seeding practices cannot be used because of season or climate. It can provide
immediate, effective, and inexpensive erosion control. Application rates and
procedures recommended by the manufacturer should be followed as closely as
possible to prevent the products from forming ponds and creating large areas where
moisture cannot penetrate the soil. See also EC-5, Soil Binders, in the Construction
BMP Handbook for more information. Advantages of chemical stabilization include:

v' Applied easily to the surface;
v Stabilizes areas effectively; and
v Provides immediate protection to soils that are in danger of erosion.

0 Contaminated soils should be cleaned up or removed. This requires determination of
the level and extent of the contamination. Removal must comply with State and
Federal regulations; permits must be acquired and fees paid.

O Non-vegetated stabilization methods are suitable for permanently protecting from
erosion by water and wind. Non-vegetated stabilization should only be utilized when
vegetation cannot be established due to soil or climactic conditions, or where
vegetation may be a potential fire hazard.

Examples of non-vegetative stabilization BMPs are provided below:

v Decomposed Granite (DG) and Gravel Mulch are suitable for use in areas
where vegetation establishment is difficult, on flat surfaces, trails and pathways,
and when used in conjunction with a stabilizer or tackifier, on shallow slopes (i.e.,
10:1 [H:V]). DG and gravel can also be used on shallow rocky slopes where
vegetation cannot be established for permanent erosion control.

v Degradable Mulches can be used to cover and protect soil surfaces from
erosion both in temporary and permanent applications. In many cases, the use of
mulches by themselves requires routine inspection and re-application. See EC-3
Hydraulic Mulch, EC-6 Straw Mulch, EC-8 Wood Mulch, or EC-14 Compost
Blankets of the Construction BMP Handbook for more information.

v Geotextiles and Mats can be used as a temporary stand-alone soil
stabilization method. Depending on material selection, geotextiles and mats can
be a short-term (3 months — 1 year) or long-term (1-2 years) temporary
stabilization method. For more information on geotextiles and mats see EC-7
Geotextiles and Mats of the Construction BMP Handbook.

v" Rock Slope Protection can be used when the slopes are subject to scour or
have a high erosion potential, such as slopes adjacent to flowing waterways or
slopes subject to overflow from detention facilities (spillways).
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Contaminated or Erodible  Areas SC-40

v" Soil Binders can be used for temporary stabilization of stockpiles and disturbed
areas not subject to heavy traffic. See EC-5 Soil Binders for more information.
References and Resources.

References and Resources

California Stormwater Quality Association 2012, Construction Stormwater Best
Management Practice Handbook. Available at http://www.casqa.org.

City of Seattle, Seattle Public Utilities Department of Planning and Development, 2009.
Stormwater Manual Vol. 1 Source Control Technical Requirements Manual.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:

http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities.

Sacramento Stormwater Management Program. Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:

http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-
manual.pdf.

Santa Clara Valley Urban Runoff Pollution Prevention Program, http://www.scvurppp-
w2k.com/.

Tahoe Regional Planning Agency, Best Management Practices Handbook, 2012.
Available online at:

http://www.tahoebmp.org/Documents/2012%20BMP%20Handbook.pdf.

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

U.S. Environmental Protection Agency, Construction Site Stormwater Runoff Control.
Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min measure

&min measure id=4.
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Vegetated Swale

TC-30

General Description

Vegetated swales (also referred to as bioswales,
biofiltration swales, or landscaped swales) are
open, shallow channels with vegetation
covering the side slopes and bottom that collect
and slowly convey runoff flow to downstream
discharge points. They are designed to treat
runoff through filtering by the vegetation in the
channel, filtering through a subsoil matrix,
and/or infiltration into the underlying soils.
Swales can be natural or manmade. They trap
particulate pollutants (suspended solids and
trace metals), promote infiltration, reduce flow
velocity, and increase time of concentration of
stormwater runoff. Vegetated swales can be
implemented to provide effective pretreatment
for detention and infiltration stormwater
BMPs.

Vegetated swales can serve as part of a
stormwater drainage system and can replace
curbs, gutters and storm sewer systems.
Therefore, swales are best suited for small
landscaped portions of industrial or
commercial facilities with low peak flow rates.
They are not well suited to treat stormwater
runoff from industrial areas that have
insufficient source control BMPs.

Inspection/Maintenance
Considerations

A thick vegetative cover is needed for vegetated
swales to function properly. Usually, swales
require little more than normal landscape
maintenance activities such as irrigation and
mowing to maintain pollutant removal
efficiency. Swales can become a nuisance due
to mosquito breeding in standing water if
obstructions develop (e.g., debris accumulation,
invasive vegetation) and/or if proper drainage
slopes are not implemented and maintained.
The application of fertilizers and pesticides
should be minimized.

Advanced BMPs Covered

J

Treatment
Control

Maintenance Concerns

® Channelization

Vegetation/Landscape
Maintenance

m Vector Control
m Aesthetics
m Flow Obstructions

Targeted Constituents
Sediment

.|P

Nutrients
Trash
Metals
Bacteria

Oil and Grease
Organics
Legend (Removal Effectiveness)
® |ow MHigh A Medium

% Requires Pretreatment

Note: The removal effectiveness ratings shown in
the table are for properly designed, sited, and
maintained BMPs; some configurations will have
variations in pollutant effectiveness.

D‘P.b.

/\/

CASQA

CALIFORNIA STORMWATER
QUALITY ASSOCIATION
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Vegetated Swale

TC-30

O Inspect after seeding and after first major storms for any damages. Post construction
O Inspect for signs of erosion, damage to vegetation, channelization of flow, debris Semi-annual
and litter, and areas of sediment accumulation. Perform inspections at the
beginning and end of the wet season. Additional inspections after periods of
heavy runoff are desirable.
O Inspect level spreader for clogging, grass alongside slopes for erosion and Annual

formation of rills or gullies, and sand/soil bed for erosion problems.

Mow grass to maintain a height of 3—4 inches, for safety, aesthetic, or other
purposes. Litter should always be removed prior to mowing. Clippings should
be composted.

Irrigate swale during dry season (April through October) or when necessary to
maintain the vegetation.

Provide weed control, if necessary to control invasive species.

As needed
(frequent,
seasonally)

Remove litter, branches, rocks blockages, and other debris and dispose of
properly.

Maintain inlet flow spreader (if applicable).

Repair any damaged areas within a channel identified during inspections.
Erosion rills or gullies should be corrected as needed. Bare areas should be
replanted as necessary.

Semi-annual

Declog the pea gravel diaphragm, if necessary.
Correct erosion problems in the sand/soil bed of dry swales.

Plant an alternative grass species if the original grass cover has not been
successfully established. Reseed and apply mulch to damaged areas.

Annual (as
needed)

Remove all accumulated sediment that may obstruct flow through the swale.
Sediment accumulating near culverts and in channels should be removed when
it builds up to 3 in. at any spot, or covers vegetation, or once it has accumulated
to 10% of the original design volume. Replace the grass areas damaged in the
process.

Rototill or cultivate the surface of the sand/soil bed of dry swales if the swale
does not draw down within 48 hours.

As needed
(infrequent)
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Vegetated Swale TC-30

Additional Information

Research (Colwell et al., 2000) indicates that grass height and mowing frequency have
little impact on pollutant removal. Consequently, mowing may only be necessary once or
twice a year for safety or aesthetics or to suppress weeds and woody vegetation.

The swale bottom and side slopes should be covered with dense vegetative cover to filter
pollutants out of runoff and helps reduce flow velocities and protect the swale from
erosion. Fine, close-growing grasses are ideal because increasing the surface area of the
vegetation exposed to runoff improves the effectiveness of the swale. Drought tolerant
vegetation than can tolerate sediment and debris accumulations are best-suited for
swales.

References

California Department of Transportation. Treatment BMP Technology Report (CTSW-
RT-09-239.06), 2010. Available online at:
http://www.dot.ca.gov/h v/storm CTSW-RT-09-239-06.

California Stormwater Quality Association. Stormwater Best Management Practice
Handbook New Development and Redevet'opment 2003 Avmlable onlme at:

Colwell, Shanti R., Horner, Richard R., and Booth, Derek B., 2000. Characterization of
Performance Predictors and Evaluation of Mowing Practices in Biofiltration Swales.
Report to King County Land and Water Resources Division and others by Center for
Urban Water Resources Management, Department of Civil and Environmental
Engineering, University of Washington, Seattle.

San Francisco Public Utilities Commission, et al. San Francisco Stormwater Design
Gmdelmes Appendlx A, Stormwater BMP Fact Sheets, 2010. Avaﬂable onlme at:
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Vegetated Buffer Strip

TC-31

General Description

Vegetated buffer strips (vegetated filter strips,
biostrips, filter strips, and grassed filters) are
vegetated surfaces that are designed to treat
sheet flow from adjacent surfaces. They are an
effective, easy to implement BMP that often go
unrecognized at industrial and commercial
facilities.

Vegetated buffer strips function by slowing
runoff velocities and allowing sediment and
other pollutants to settle and by providing some
infiltration into underlying soils. They are well-
suited to treating runoff from roads, roof
downspouts, small parking lots, and pervious
surfaces. They can be implemented to provide
effective pretreatment for detention and
infiltration stormwater BMPs.

Vegetated buffer strips can serve as part of a
stormwater drainage system and can replace
curbs, gutters and storm sewer systems.
Therefore, they are best suited for small
landscaped portions of industrial or
commercial facilities with low peak flow rates.
They are not well suited to treat stormwater
runoff from industrial areas that have
insufficient source control BMPs.

Inspection/Maintenance
Considerations

Vegetated buffer strips require frequent
landscape maintenance. In many cases,
vegetated buffer strips initially require intense
maintenance, but less maintenance is needed
over time. Maintenance tasks may be
conducted by a landscaping contractor.
Maintenance requirements typically include
grass or shrub-growing activities such as
irrigation, mowing, trimming, removal of
invasive species, and replanting when
necessary. Buffer strips require more attention
as the volume of sediment increases. Vegetated
buffer strips can become a nuisance due to
mosquito breeding in level spreaders (unless

Advanced BMPs Covered
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Note: The removal effectiveness ratings shown in
the fable are for properly designed, sited, and
maintained BMPs; some configurations will have
variations in pollutant effectiveness.
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Vegetated Buffer Strip

TC-31

designed to dewater completely in 96 hours or less) and/or if proper drainage slopes are
not maintained.

O

Once the vegetated buffer strip is established, inspect at least three times per
year. Repair all damage immediately.

Inspect buffer strips after seeding and repair as needed.

Post construction

Inspect buffer strip and repair all damage immediately.
Inspect soil and repair eroded areas.

After major storms

o|jooj|o

Inspect for erosion or damage to vegetation, preferably at the end of the wet
season to schedule summer maintenance and before major fall runoff to be sure
the strips are ready for winter. However, additional inspection after periods of
heavy runoff is desirable.

Inspect pea-gravel diaphragm/level spreader for clogging and effectiveness and
remove built-up sediment.

Inspect for rolls and gullies. Immediately fill with topsoil, install erosion control
blanket and seed or sod.

Inspect to ensure vegetation is well established. If not, either prepare soil and
reseed or replace with alternative species. Install erosion control blanket.

Check for debris and litter, and areas of sediment accumulation.

Semi-annual

Water plants daily for 2 weeks after construction.

Post construction

Mow regularly to maintain vegetation height between 2 - 4 inches, and to
promote thick, dense vegetative growth. Cut only when soil is dry to prevent
tracking damage to vegetation, soil compaction and flow concentrations.
Clippings are to be removed immediately after mowing.

Remove all litter, branches, rocks, or other debris. Damaged areas of the filter
strip should be repaired immediately by reseeding and applying mulch.

Regularly maintain inlet flow spreader.

Irrigate during dry season (April through October) when necessary to maintain
the vegetation.

Frequently, as
needed

(]

Remulch void areas.
Treat diseased trees and shrubs, remove dead vegetation.

Semi-annual

Remove sediment and replant in areas of buildup. Sediment accumulating near
culverts and in channels should be removed when it builds up to 3 in. at any
spot, or covers vegetation.

Limit fertilizer applications based on plant vigor and soil test results.

Rework or replant buffer strip if concentrated flow erodes a channel through the
strip.

Annual

==
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Vegetated Buffer Strip TC-31

Additional Information

Research (Colwell et al., 2000) indicates that grass height and mowing frequency have
little impact on pollutant removal. Consequently, mowing may only be necessary once or
twice a year for safety or aesthetics or to suppress weeds and woody vegetation.

Trash tends to accumulate in swale areas, particularly along highways. The need for
litter removal is determined through periodic inspection, but litter should always be
removed prior to mowing.

The buffer strip should be covered with dense vegetative cover to filter pollutants out of
runoff and helps reduce flow velocities and protect the strip from erosion. Fine, close-
growing grasses are ideal because increasing the surface area of the vegetation exposed
to runoff improves the effectiveness of the swale. Drought tolerant vegetation that can
tolerate sediment and debris accumulations is best-suited for vegetated buffer strips.
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General Description

The bioretention best management practice
(BMP) functions as a soil and plant-based
filtration device that removes pollutants
through a variety of physical, biological, and
chemical treatment processes. These facilities
normally consist of a grass buffer strip, sand
bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity
is reduced by passing over or through a sand
bed and is subsequently distributed evenly
along a ponding area. Exfiltration of the stored
water in the bioretention area planting soil into
the underlying soils occurs over a period of
days.

Inspection/Maintenance
Considerations

Bioretention requires monthly landscaping
maintenance, including measures to ensure
that the area is functioning properly and
irrigation during dry periods. In many cases,
bioretention areas initially require intense
maintenance, but less maintenance is needed
over time. Maintenance tasks may be
conducted by a landscaping contractor, who
may already be hired at the site.

Sediment may enter the bioretention cell and
form a crust on the soil surface, limiting the
porosity of the soil. Raking of the mulch and
soil surface may be needed to maintain high
infiltration rates. In cold climates the soil may
freeze, preventing runoff from infiltrating into
the planting soil.

Bioretention systems can become a nuisance
due to mosquito and midge breeding.
Maintaining soil porosity and basic
housekeeping practices such as removal of
debris accumulations and vegetation
management are necessary to ensure that the
system dewaters completely (recommended 72
hour residence time or less) to prevent creating
mosquito and other vector habitats.

Advanced BMPs Covered

v
Stormwater J

Containment Treatment
Control

and Discharge
Reduction

Maintenance Concerns

m Clogged Soil or Outlet Structures
m Sediment Accumulation
m Tnvasive Species Management

m Vegetation/Landscape
Maintenance

Erosion
Channelization of Flow
Vector Control
Aesthetics

Targeted Constituents

Sediment
Nutrients
Trash
Metals

I‘P [

Bacteria

Oil and Grease

Organics

Legend (Removal Effectiveness)
® [ow W High A Medium
% Requires Pretreatment

Note: The removal effectiveness ratings shown in
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maintained BMPs; some configurations will have
vanations in pollutant effectiveness.
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Bioretention TC-32

O Inspect soil and repair eroded areas. Monthly
O Inspect for erosion or damage to vegetation, preferably at the end of the wet
season to schedule summer maintenance and before major fall runoff to be sure
the strips are ready for winter. However, additional inspection after periods of
heavy runoff is desirable.
Semi-annual
O Inspect to ensure vegetation is well established. If not, either prepare soil and inspection
reseed or replace with alternative species. Install erosion control blanket.
O Check for debris and litter, and areas of sediment accumulation.
O Inspect health of trees and shrubs.
O Water plants daily for 2 weeks. At project
completion
O Remove litter and debris. Monthly
O Remove sediment.
O Remulch void areas.
O Irrigate during dry periods.
O Treat diseased trees and shrubs.
O Mow turf areas.
O Repair erosion at inflow points.
O Repair outflow structures. As needed
O Unclog underdrain.
O Regulate soil pH.
O Make structural changes or repairs as needed to eliminate pools of water that
stand longer than 96 hrs to prevent mosquito production, particularly during the
warmer months of the year. Identify and eliminate sources of non-stormwater
runoff that feed standing water pools. Coordinate with the local mosquito and
vector control agency to control mosquitoes, if necessary.
O Remove and replace dead and diseased vegetation. Semi-annual
O Add mulch. Annual
O Replace tree stakes and wires.
O Mulch should be replaced every 2 to 3 years or when bare spots appear or Every 2-3 years, or
infiltration rates are reduced. Remulch prior to the wet season. as needed

Additional Information

Landscaping is critical to the function and aesthetic value of bioretention areas. Itis
preferable to plant the area with native vegetation, or plants that provide habitat value,
where possible. Another important design feature is to select species that can withstand
the hydrologic regime they will experience. At the bottom of the bioretention facility,
plants that tolerate both wet and dry conditions are preferable. At the edges, which will
remain primarily dry, upland species will be the most resilient. It is best to select a
combination of trees, shrubs, and herbaceous materials.
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Bioretention - TC-32

For areas with low permeability native soils or steep slopes, bioretention areas can be
designed with an underdrain system that routes the treated runoff to the storm drain
system rather than depending entirely on infiltration.

Special considerations are required for bioretention to be effective in cold climates — see
the Stormwater Managers Resource Center for more information.
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