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Section 1 - Introduction

The Catalog of Stormwater Best Management Practices for Idaho Cities
and Counties, a series of five compact discs (CDs), provides technical
guidance for construction site design and the selection of stormwater best
management practices (BMPs). The catalog is a guidance document
containing voluntary controls that could be formally adopted by a
jurisdiction to establish standards, if desired. Measures, such as those
described and other recognized equivalents, should be used to manage the
quantity and quality of stormwater runoff from land development.

This information is primarily intended for design professionals (e.g.,
landscape architects, geologists, engineers, soil scientists, etc.) and their
contractors. It is also applicable for local public officials or staff who are
responsible for the review and approval of development applications.

There are several reasons why technical guidance regarding stormwater
management is necessary:

e Idaho remains one of the fastest growing states in the nation. The
increase in population leads to an increase in land development, a
recognized source of nonpoint source pollution, more commonly
termed “polluted runoff.” The catalog includes BMPs that help to
prevent discharge of pollutants from developing areas, both during
the construction phase and for the life of the development. The
BMPs can also be used to reduce polluted runoff from existing
land uses.

e Many water bodies throughout the state are not in compliance with
state water quality standards. Beneficial uses such as domestic
water supply, fishing, swimming, boating, and agricultural water
supply can often be impaired due to excessive pollutants from
stormwater runoff. The catalog provides guidance for controls to
reduce “conventional” pollutants, with special consideration for
phosphorus and sediment, both common pollutants in Idaho.

e Federal National Pollutant Discharge Elimination System
(NPDES) stormwater regulations have mandated that some
communities develop and implement stormwater management
programs to ensure that pollutants in stormwater runoff are
controlled to the maximum extent practicable. Because polluted
runoff has the potential to contribute to the degradation of
receiving water quality, improved stormwater management
program implementation at the local level will play an ever-
increasing role in attaining and maintaining water quality
standards.
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1.1

In general, there are two types of BMPs for stormwater pollution control:
1. Source control BMPs focus on minimizing or eliminating the source of
the pollution so that pollutants are prevented from contacting runoff or
entering the drainage system.

2. Treatment control BMPs which tend to be more expensive to
implement than source control BMPs, are designed to remove pollutants
after they have entered runoff. Examples of source control BMPs include
spill controls and employee education, while treatment control BMPs
include detention ponds and oil/water separators. Most source control
BMPs tend to be non-structural, and most treatment control BMPs tend to
be structural in nature, although there can be exceptions. For example, a
roof over a materials storage area at an industrial site would be considered
a structural source control.

The majority of the practices focus on controlling pollution at its source,
before runoff enters a drainage conveyance such as a sewer system or
river. However, some BMPs are also included that can be used to treat
runoff and remove pollutants that have already entered the drainage
conveyance. The structural measures will reduce pollutant loads in post-
construction site runoff, provided that the facilities are properly designed,
installed, and maintained on a periodic basis.

The catalog presents general technical guidelines. Specific conditions or
local regulations may require modification of the recommended BMPs,
and alternative practices that are approved by a local permitting authority
may also require modification or replacement of recommended BMPs.
The BMP selection matrices should be used as screening tools to assist the
design professional, landowner, or reviewer in selecting the most
appropriate or suitable measure based on site-specific conditions.

In order to illustrate the use and application of certain BMPs,
manufacturer and product names may be used in the catalog. This does not
represent an endorsement of a specific manufacturer or product.

Organization

The first volume of the CD series includes a brief discussion of
stormwater runoff impacts; an overview of agencies responsible for
stormwater permitting and authority in Idaho; and a step-by-step
procedure for site design.

The second volume of the CD series contains construction BMPs
including both erosion and sediment controls and source controls.
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1.2

The third volume of the CD series introduces the concept of low-impact
development and provides techniques that can minimize changes to the
hydrologic functioning of a development site.

The fourth volume of the CD series contains post-construction/ permanent
BMPs.

The fifth volume of the CD series provides BMPs for specific land use
activities, including industrial, commercial, and residential activities.

The catalog is intended for use in conjunction with local governmental
requirements, such as applicable planning and building codes. The catalog
is not all-inclusive and should be used along with other reference books
and manuals published by other agencies as necessary or appropriate
based on local conditions and policies.

Updates

The practice of stormwater management is quickly evolving. Design
information for various BMPs is expected to change as more people apply
the practices and learn from their experience. New BMPs will also be
added to the mix. To accommodate these changes, periodic updates and
amendments will be made to the catalog. These will be posted on the
Department of Environmental Quality (DEQ) Web site as they become
available.
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Section 2 - Stormwater Runoff Quantity and Quality

Impacts

2.1

Traditionally, the objective of stormwater management has been to
transport runoff efficiently through the drainage system in order to prevent
flooding and protect lives and property. This is referred to as flood or
quantity control. Although public health and safety are the most important
goals, other objectives should be met as well. These include management
of runoff quantities and flow to mimic predevelopment conditions and
minimize damage to property and natural resources; management of
development sites to minimize the amount of sediment and other
contaminants in runoff; and management of development to preserve the
stability and integrity of drainage ways and stream corridors.

Today it is necessary to balance quantity, quality, and habitat protection
objectives. This balance can be achieved by pursuing regional solutions,
such as effective land use planning, which minimizes impervious areas
and preserves native vegetation, especially riparian areas along streams
and lakes. Local ordinances and codes can also help to reduce impervious
areas and increase vegetation by limiting the extent to which a site can be
developed. Quantity and quality goals can also be met at the local level
through proper site planning and appropriate design that carefully
considers the various impacts of development and application of best
management practices (BMPs) to minimize problems.

Stormwater Runoff Quantity

The quantity or volume of stormwater runoff from urban and suburban
land uses depends on several factors: the intensity and duration of a given
storm event; the basin slope; the amount and type of vegetation retained,
and most importantly the amount of impervious area such as asphalt and
concrete, building rooftops, and compacted soils. Urbanization increases
the quantity of runoff, which has a serious impact on receiving waters. As
shown in Figure 2-1, the natural water balance is disrupted when an area
develops. Paved surfaces and buildings replace vegetation that once
intercepted the rain, allowed it to soak into the ground, and returned water
to the air through evapo-transpiration. Heavily compacted surfaces act
much the same as pavement in preventing water from seeping into the
ground. Snowmelt, especially when accelerated by rain, also increases the
chance of flooding. As the volume and flow rate (speed) of the runoff
increases, water reaches streams and lakes more quickly and typically
there is less recharge to groundwater to contribute baseflow to streams.
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The higher runoff volumes and rates lead to overland erosion, scouring or
undercutting of streambanks, flooding, and loss of habitat.
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Figure 2-1. Impact of Urbanization on Watershed Hydrology
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2.2

Stormwater Runoff Quality

Urbanization also adversely affects the temperature and quality of
stormwater runoff, which in turn has a serious impact on receiving waters.
Runoff collects and transports pollutants from impervious surfaces,

including:
= Sediment, which can carry other pollutants and can smother fish
eggs

= Organic debris and fertilizer containing nutrients such as
phosphorus and nitrogen

= Bacteria and viruses from humans and animals

* Organic chemicals, such as pesticides, oil and antifreeze

= Heavy metals such as lead, copper, zinc and cadmium from roof
runoff, worn tires and automobiles

= Oxygen-demanding substances

= Floatables, such as litter.

Sediment

The most common pollutant found in urban runoff is sediment. Sediment
consists of tiny soil particles that are washed or blown into nearby
waterways. Sediment can fill up river channels, lakes, wetlands, and
reservoirs, creating potential flooding problems. In addition, sediment can
smother aquatic life such as phytoplankton, fish, and invertebrates and
make feeding or reproducing difficult for other aquatic life. Sediment can
also carry other pollutants, such as nutrients, toxic chemicals, and heavy
metals. These pollutants can affect water quality and potentially
contaminate drinking water supplies. Sediment is associated with the
following:

= Construction site runoff

= Streambank erosion

= Road maintenance

= Yard and garden landscaping

Nutrients

The most common nutrients found in urban runoff are nitrogen and
phosphorus. Excessive levels of nutrients encourage undesirable algal
blooms and aquatic weed growth in surface waters. When the nutrients are
used up, this growth dies and uses oxygen as it decays. As a result, the
lake, river, or other receiving waterway has less dissolved oxygen,
creating an unfavorable environment for fish and other aquatic life.
Nutrients are associated with the following:

= Automobile emissions

= Gasoline and oil additives
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= Pesticides and fertilizers
= Lawn clippings and leaves

Bacteria and Viruses

Two of the most common bacteria and viruses found in urban runoff are
fecal coliform and enterococcus. If high levels of bacteria and viruses in
stormwater flow into a nearby waterway, human health could be
jeopardized. Bacteria and viruses are associated with the following:

= Sanitary sewer infiltration into the storm drain system

= Failing septic tanks

= Pet and wildlife wastes

Petroleum-Derived Substances

The most common petroleum-derived substances found in urban runoff
are oil and grease. Petroleum-derived substances contain hydrocarbons.
Hydrocarbons are toxic to sensitive animal and aquatic life species. In
addition, hydrocarbons degrade fish habitat and can accumulate in the
food chain. Petroleum-derived substances are associated with the
following:

= Parking lots and roads

= Automobile service stations

=  Waste oil storage

= [llegal dumping or improper disposal of petroleum-derived

substances

Toxic Chemicals

The most common toxic chemicals found in urban runoff are organic
compounds. Organic compounds can be pesticides, paints, solvents,
adhesives, or other similar products. Improper disposal or storage, illegal
discharges, or unnecessary application of toxic chemicals can harm
aquatic life. In addition toxic chemicals can accumulate in the food chain
and can potentially contaminate drinking water supplies. Toxic chemicals
are associated with the following:

= Automobile emissions

* Household cleaners

= Toxic chemicals storage

= [llegal dumping or improper disposal of toxic chemicals

Heavy Metals

The most common heavy metals found in urban runoff are lead, copper,
cadmium, and zinc. Nickel and chromium are also frequently present in
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urban runoff. As these metals corrode, dissolve, or settle out, wind or
water deposits them in surface water. Heavy metals can degrade water
quality because they can be toxic to aquatic life, can accumulate in the
food chain, and can contaminate drinking water supplies. Heavy metals
are associated with the following:

=  Automobile emissions

= Automobile brake and tire wear

= QGalvanizing agents

= Batteries

= Paints and wood preservatives

= Metal roof tops and pipes

Oxygen-Demanding Substances

The most common substances found in urban runoff that reduce the
available oxygen in water are organic matter. When microorganisms
decompose organic matter, dissolved oxygen levels become depleted. If
dissolved oxygen levels in water become too low, aquatic life can become
stressed or die. Oxygen demanding substances are associated with the
following:

= Leaves and lawn clippings

= Small wood products (sawdust, wood chips, bark)

= Animal wastes

= Food wastes from leaking garbage dumpsters

= Street litter

Floatable Materials

The most common floatable materials found in urban runoff are street
litter and industrial yard waste. Floatable materials can contain significant
amounts of pollutants such as heavy metals, toxic chemicals, and bacteria.
Floatable materials can also cause waterways or permanent stormwater
controls, such as detention basins, to become unsightly.
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Section 3 - Responsibility for Stormwater Management
and Permitting

This chapter introduces an overview of current federal, state, and local
government agency stormwater plans, programs, and regulations. Design
professionals may have to work closely with some government agencies
more than others when planning a development project. As a result, those
government agencies and their requirements have been included in more
detail.

Table 3-1 on the following page summarizes the current regulations for
stormwater pollution control. The table identifies the government agency
or special purpose district that has stormwater authority with regard to a
specific project activity.

Responsibility for stormwater management is often held collectively by
landowners and several agencies and special districts. Persons wishing to
discharge stormwater runoff into a drainage facility should contact the
appropriate agency or special district about conditions or permitting
requirements that may apply.

Landowners are principally responsible for stormwater runoff from their
property. In subdivisions with a stormwater facility (e.g., detention pond)
that collects runoff from the entire development, the developer or local
homeowners’ association may assume responsibility for maintenance.
Alternately, the facility could have an easement to allow for maintenance
by the city, county, or local highway jurisdiction. In this case, the local
agency may charge the developer or homeowners’ association for the cost
of such maintenance.

Local highway jurisdictions are responsible for maintaining roads in the
unincorporated areas of a county, including all drainage contained in the
road right-of-way. Ada County Highway District is the exception, with
responsibility for all urban streets, rural roadways and associated drainage
facilities (excluding state and federal roads) in Ada County. For the most
part, the drainage system associated with county roads consists of natural
drainages (e.g., streams), irrigation canals, and roadside ditches.

County building and planning departments are responsible for reviewing
and issuing building permits in the unincorporated county. However, they
may not be responsible for building permits in the impact areas. Some
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building departments throughout the state may also require stormwater
BMPs based on specific types of development.

District health departments, through their on-site septic system review
process, work closely with county landowners outside the sewered areas.
The seven District Health Departments across the state also monitor public
health related water quality parameters, support the efforts of local sewer
districts, and track performance of on-site systems. For centralized sewer
systems, the Idaho Department of Environmental Quality (IDEQ) assumes
the responsibility for review.

The Idaho Transportation Department (ITD) is responsible for building,
operating, and maintaining all state roads and highways (e.g., Hwy 55,
Interstate 84), including all of the approaches from county roads contained
within the state highway right-of-way. Within some city limits, ITD and a
given city or local highway jurisdiction may share maintenance
responsibilities. ITD is responsible for maintaining the drainage systems
(roadside ditches and stream, canal, and river crossings) associated with
state roads. If a development project has the potential to affect a highway
project in a given city limit, then design professionals should contact an
ITD office. ITD incorporates erosion and sedimentation controls into its
construction projects.

The IDEQ is the designated agency for implementation of the Federal
Water Pollution Control Act (33 U.S.C.A. §§1251 to 1387) also known as
the Clean Water Act. This responsibility involves the control and
abatement of all sources of pollution to both surface and ground waters.
IDEQ’s delegated authority for nonpoint source control includes
responsibility for both surface water and ground water pollution. The
Nonpoint Source Management Program provides technical assistance and
support to cities, counties, and watershed advisory groups throughout the
state.

Idaho adopts water quality standards to protect public health and welfare,
enhance the quality of water, and serve the purposes of the Clean Water
Act. These standards are the benchmarks DEQ uses to know if it is doing
its job to protect Idaho's surface water. Nonpoint source pollution
management includes the use of Best Management Practices (BMPs)
which should be designed, implemented and maintained to provide full
protection or maintenance of beneficial uses (IDAPA 58.01.02, § 350.02).

Any project that requires a federal permit or license under the Clean Water
Act, such as a National Pollutant Discharge Elimination System permit, or
a Clean Water Act Section 404 dredge and fill permit, requires a Clean
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Water Act Section 401 certification. The certification states that the
project will not cause a violation of state water quality standards.

IDEQ is also responsible for protecting the quality of ground water in
Idaho and relies on a combination of programs to protect ground water
from pollution, clean up degraded ground water, and monitor and assess
ground water quality. The IDEQ’s authority for nonpoint source control
of ground water pollution includes the Ground Water Quality Protection
Act (Chapter 1, Title 39, Sections 120 through 127, Idaho Code), the
Idaho Ground Water Quality Plan, and the Ground Water Quality Rule
(IDAPA 16.01.11).

The Idaho Department of Water Resources (IDWR) has authority, in
conjunction with the US Army Corps of Engineers, to regulate stream
channel alterations under the Stream Channel Protection Act (Title 42,
Chapter 38, Idaho Code) and to regulate the safety of most impoundment
structures under the Dam Safety Act (Title 42, Chapter 17, Idaho Code).
The Idaho Stream Channel Protection Act requires that the stream
channels of the state and their environment be protected against alteration
for the protection of fish and wildlife habitat, aquatic life, recreation,
aesthetic beauty and water quality. This means IDWR must approve in
advance any work being done within the beds and banks of a continuously
flowing stream. Dams 10 feet or higher or which store more than 50 acre-
feet of water are regulated by the IDWR. IDWR is also involved in the
coordination of permits for lakeshore encroachments.

Wastewater disposal by injection wells is regulated through the State
Underground Injection Control Program, under Title 42, Chapter 39, Idaho
Code. An injection well is "(1) A bored, drilled or dug hole or is a driven
mine shaft or a driven well point, and (2) deeper than its largest straight-
line surface dimension; and (3) used for or intended to be used for
injection," Design professionals considering using injection wells for
stormwater runoff disposal should contact DWR for information on proper
disposal methods.

U.S. Army Corps of Engineers permits are required under Section 404 of
the Clean Water Act for discharges of dredged or fill material into waters
of the United States, including wetlands. This includes excavation
activities that result in the discharge of dredged material and destroy or
degrade waters of the United States. The Corps administers the day-to-day
program, including individual permit decisions and jurisdictional
determinations; develops policy and guidance, and enforces Section 404
provisions.
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The Environmental Protection Agency (EPA) develops and interprets
environmental criteria used in evaluating permit applications; determines
scope of geographic jurisdiction, approves and oversees State assumption,
identifies activities that are exempt, reviews/comments on individual
permit applications, has authority to veto the Corps' permit decisions
(Section 404[c]), can elevate specific cases (Section 404[q]) , and enforces
Section 404 provisions.

The EPA, Region 10 (Seattle) is also the National Pollutant Discharge
Elimination System (NPDES) permitting authority for the State of Idaho.
As such, the agency is responsible for permitting all point source
discharges to waters of the United States, including stormwater
discharges. The 1987 Amendments to the Clean Water Act (CWA)
prohibit the discharge of any pollutant to waters of the U.S. from non-
agricultural sources unless authorized by a NPDES permit. These
requirements are being implemented in two phases through the EPA’s
Stormwater Program. The federal stormwater regulations require permits
for entities that own and operate municipal separate storm sewer systems
(MS4s) that meet certain criteria, certain classifications of industrial
facilities, and construction sites larger than one acre.

Boise City, Garden City, the Ada County Highway District, Ada County
Drainage District 3, District 3 of ITD, and Boise State University are the
only entities in Idaho subject to Phase I municipal separate storm sewer
system requirements. Owners or operators of MS4s in Idaho within
“urbanized areas” (UAs), based on 2000 Census data, are regulated
entities under Phase II requirements. Owners or operators of MS4s
outside UAs could also be regulated as more information becomes
available or through petition to EPA.

Operators of Phase II-designated small MS4s are required to apply for
NPDES permit coverage and develop, implement and enforce a
stormwater management program designed to reduce the discharge of
pollutants to the “maximum extent practicable,” to protect water quality,
and to satisfy the requirements of the CWA. The stormwater management
program must address six minimum control measures, including public
education and outreach, public participation/involvement, illicit discharge
detection and elimination, construction site runoff control, post-
construction runoff control, and pollution prevention/good housekeeping
for municipal operations. Additional information can be accessed at
http://cfpubl.epa.gov/npdes/home.cfm?program id=6.
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Industrial facilities identified by EPA as needing an NPDES industrial
stormwater permit must obtain an NPDES permit if they discharge
stormwater either directly to surface waters or indirectly through separate
municipal storm drains. Industrial facilities that must obtain coverage for
their stormwater discharges can be found at

http://cfpubl.epa.gov/npdes/stormwater/swcats.cfm?program id=€.

Construction activities that disturb an area of one acre or more or that are
part of a larger common plan of development (such as lots in subdivisions
created since 1987) are required to submit a Notice of Intent (NOI) and
prepare and implement a Stormwater Pollution Prevention Plan (SWPPP).
These permit requirements are in addition to local regulations.

More information can be found at

http://cfpub.epa.gov/npdes/stormwater/cgp.cfm

The Bureau of Reclamation (BOR) operates dams and reservoirs and has
jurisdiction over activities associated with reservoirs, such as camping and
boating. Irrigation districts and ditch companies, and individual farmers
operate irrigation systems primarily throughout the southern half of the
state. Land development projects must seek approval from a ditch or canal
company/district to discharge stormwater from pending development sites
to such conveyances.
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Table 3.1 Current Regulations for Stormwater Control

Land Use Activity

Agency or Local

Permit, Approval

Type of Construction

Function Process, or
Authority
Plan Review
Stormwater Pollution U.S. Environmental National Pollutant Industrial, commercial, and
Prevention Plan review Protection Agency Discharge Elimination residential over one acre or part
(EPA) System (NPDES) of a larger common plan of

discharge permits

development

Stormwater, erosion
control or drainage plan
review

Local public works,
building, or planning
department or local

Consult local authority

Commercial, industrial,
residential, subdivision

highway jurisdiction

Stormwater Discharges

To a right-of-way Local highway Consult local authority Commercial, industrial,
jurisdictions residential, subdivision

To a natural waterway

EPA, Army Corp of
Engineers (ACE) and/or
local watershed-based
authority

NPDES discharge permit

Commercial, industrial,
residential, subdivision

To a canal or drain

Local canal or
drainage district

Permission from local
canal company or

Commercial, industrial,
residential, subdivision

EPA, COE drainage district, NPDES
discharge permit
To a Bureau of BOR, EPA Permission from BOR, Commercial, industrial,
Reclamation (BOR) canal NPDES discharge permit | residential, subdivision
From selected industrial EPA NPDES stormwater Industrial

facilities

discharge permit

Stormwater Disposal

To subsurface through an
injection well

Idaho Department of
Water Resources
regional office

Some Health Districts

Underground Injection
Control Program

Commercial, industrial,
residential, subdivision

Site Preparation/Construction

All new development and

Local public works,

Local or county

Commercial, industrial,

redevelopment building, or planning | ordinance residential, subdivision
department or local
highway jurisdiction

Construction over one EPA NPDES stormwater Commercial, industrial,

acre and lots in
subdivisions created after
1987

permit

residential, subdivision

Development project
potentially impacting an
existing highway

Idaho Transportation
Department, local
highway jurisdictions

Idaho Code, Title,
Chapter 39, Section 7-8

Commercial, industrial,
residential, subdivision

Development project
potentially impacting an
existing drainage facility

Local public works,
building, or planning
department, canal
company, drainage
district or local
highway jurisdiction

Local or county
ordinance,
State statute

Commercial, industrial,
residential, subdivision
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Land Use Activity

Agency or Local

Permit, Approval

Type of Construction

Function Process, or
Authority
Dewatering
Discharges to a right-of way | Local highway Consult local authority Commercial, industrial,
jurisdictions residential, subdivision

Discharge to a canal or drain

Local canal company,
drainage district

Permission from canal
company or drainage
district

Commercial, industrial,
residential, subdivision

Other Permits

Filling of wetlands or other

waterways of the U.S.

U.S. Army Corps of
Engineers

404 (dredge and fill)
permit

Commercial, industrial,
residential, subdivision
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Section 4 - Development Site Planning

To ensure cost-effective site design and to reduce pollutants entering our
stormwater, design professionals should work with the site developer or
property owner as early as possible in the project development process to
create an integrated site plan. Even before a preliminary site plan is drawn,
the design professional and the developer or property owner should
consider stormwater Best Management Practices (BMPs) as part of the
project plan. This type of planning will not only reduce the amount of
pollutants entering our stormwater system, but will also avoid costly
construction delays later on.

The following process is recommended when developing a project site
plan. This process can be used on small infill projects as well as large
development projects. It provides a general overview of site planning
considerations and choosing BMPs that most effectively fit the conditions
of the site and type of development project. For assistance in the selection
of the most appropriate or suitable BMP, the user should refer to Table
4.1. It is essential to check with the local permitting authority for other
guidance.

Step 1—Evaluate site conditions

Gather basic information for the project site before using this catalog to
select BMPs. General guidance for gathering information such as soil
type, depth to the high water table, and slope is provided in Appendix C.
To obtain some types of information, contacting the local permitting
authority is recommended. For example, local agency staff can help by
identifying locations of environmentally sensitive areas on or near the site
and by providing local planning and building code requirements.

Step 2—Identify performance goals and regulatory
considerations for site

Stormwater management performance goals and objectives should be
identified for the development site. These goals and objectives are based
on applicable regulatory requirements for quantity (flood and drainage)
control and peak flow reduction; and any special local area needs such as
fisheries protection, water supply watershed protection, ground water
protection and other issues of local importance. While the selection of the
appropriate level of control is usually a local mandate, in some cases the
downstream receiving waters will influence the regulatory requirements.

IDEQ Storm Water Best Management Practices Catalog 17

September 2005



Examples include Total Maximum Daily Load (TMDL) requirements,
protection of endangered species, and/or federal stormwater regulations
and associated NPDES Stormwater Permits conditions.

The regulatory requirements of the local jurisdiction must be considered in
the selection of BMPs. Many jurisdictions have requirements for control
of the rate of discharge (or peak runoff rate) from new or redevelopment
to control increased flooding, channel protection or water quality. This
control is usually accomplished by detention of the flow, discharging at a
controlled release rate through an orifice (small opening). Other
performance goals and objectives may include specific pollutant
guidelines, water quality control, multi-parameter controls, including
groundwater recharge and channel protection; and habitat protection
strategies.

Contact the local permitting authority and obtain the permit application
forms and any other applicable requirements for the project site area.
These could include planning and building codes, flood control and water
quality design standards, and seasonal restrictions for earthmoving and
grading.

Identify the storm drain system or waterway where site runoff will drain.
Identifying where your site runoff will drain will determine which
requirements you will need to follow.

Check with the agency managing the receiving drainage system for the
site, to learn about any special restrictions or permitting that may be
required, including the maximum carrying capacity of the receiving
system. Local requirements may change periodically, so remember to
check with the agencies for each new construction project.

Step 3—Develop Conceptual Site Design

At the early stages of site design, identify opportunities to reduce the
quantity and improve the quality of site stormwater runoff. Design sites to
preserve and minimize disturbance to existing soils, vegetation and water
quality sensitive areas. Consider using the following techniques on your
site:
= Design the site, using innovative architectural designs, to limit
impervious areas
= Design on-site water re-use facilities.
= Reduce impervious areas by using cluster development and rooftop
or basement parking.
= Disconnect impervious surfaces.
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= [dentify preliminary stormwater disposal space allocation
requirements early.

Vegetation may be one of the most cost effective resources for improving
water quality. Integrating stormwater controls within the landscape saves
money and keeps pollutants such as sediments, and oil and grease out of
stormwater runoff. Controls such as vegetated swales and irrigated grass
buffer strips can be part of the landscape with minimal construction costs.
Consider using the following techniques for your site:
= Preserve existing vegetation or plant native vegetation in disturbed
areas.
= Maximize and preserve vegetative canopy, particularly shrubs and
coniferous trees

Prepare a preliminary construction schedule early in the development of
the project. Seasonal weather conditions impact many construction
activities and strategic schedule and sequence planning can facilitate
construction, as well as minimize impacts on stormwater. Timing can be
especially important in areas at higher elevation because of the generally
limited duration of a construction season. Careful planning is needed to
minimize the potential impact of construction near streams and the
shoreline, for stream and river crossings (pipelines and utilities), and for
projects that require revegetation during the short growing season.

Present the conceptual plan and preliminary construction schedule to the
local permitting agency staff for feedback before proceeding further with
the design drawings. For larger projects, this would likely take the form of
a pre-application meeting. This important check-in is recommended in
order to save time and money later in the process.

Step 4—Characterize Stormwater Flows (Run-on and Runoff)

Evaluate the characteristics of the run-on that enters the site from adjacent
and upstream properties, as well as the runoff that will be discharged from
the site following development or redevelopment. Consider the following,
which will potentially influence the quantity (volume), peak flow, and
quality of run-on to and runoff from the site:

= Upstream activities currently affecting the site

= Planned upstream land use likely to affect the site in the future

» Type and capacity of the downstream receiving water or drainage

system
= Amount of impervious area planned for the site
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= Activities that will take place on the site (e.g., industrial and
commercial activities may generate different pollutants and may
require different BMPs than residential activities)

Perform hydrologic calculations for both the pre-developed and post-
development stages, with upstream and downstream conditions in mind.
Use local design standards for flood control and water quality control, or
those suggested in Appendix D if no local standards exist. Calculate the
required volume and peak flow of the discharge and determine the amount
of runoff to be detained and/or treated on site. Appendix D contains
guidance for calculating runoff.

Step 5- Evaluate BMPs

The selection of BMPs should be based on BMP performance goals,
identified in Step 2, and the physical constraints of the development site.
The treatment requirements of local jurisdictions vary, and must be
considered in the selection of BMPs. Site suitability is a key factor to
successful BMP performance, especially for structural BMPs. Physical
site constraints may include soil suitability, depth to water table, depth to
bedrock, slope and watershed size. In many instances, individual BMPs
may be modified to account for site constraints, while in other cases, it
may eliminate a BMP facility as an option altogether.

Table 4.1 shows site selection criteria and site selection restrictions for

each BMP. Use the table to give a general sense of the BMPs that could be

appropriate for your site. The table also shows which BMPs should be

eliminated from further consideration due to restrictive site-specific

conditions. The following describes the information presented in Table 4.1

= Targeted pollutants - an indication is given of the expected

pollutant removal effectiveness for typical pollutants of concern in
urban stormwater runoff: sediment, phosphorus, trace metals (e.g.,
lead, copper, cadmium), bacteria, and petroleum hydrocarbons
(e.g., gasoline, oil and grease). Estimated values are provided for
phosphorus and sediment removal for most of the permanent
BMPs, based on available data from other areas. For the other
pollutants, a more qualitative estimate is provided through full,
half, and empty circles. A full circle on the table indicates that the
BMP is very effective at controlling the pollutant (70 percent or
greater of the pollutants may be removed). A half-filled circle
represents moderate effectiveness (greater than or equal to 30
percent and less than 70 percent of the pollutants may be
removed). Finally, an empty circle indicates little or no
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effectiveness (less than 30 percent of the pollutants may be

removed).

* Drainage area - The maximum contributing drainage area for the
BMP

* Maximum slope - The maximum allowable site slope for
placement of the BMP

*  Minimum depth to bedrock - The minimum allowable depth to
bedrock for placement of a BMP on a site

= Depth to high water table - The minimum allowable depth to the
high water table for locating a BMP on a site

= NRCS soil type - Soil type is classified as A, B, C or D. A has the
best infiltration rate (e.g., sands), while D allows little or no
infiltration (e.g., clays). The BMP is best suited for the soil types
given on the table.

= Use with freeze/thaw cycle - BMP performance during the winter
and spring freeze/thaw cycles are indicated as good, fair or poor.

* Drainage/flood control - A checkmark in this column of the table
indicates that the BMP can be used to provide drainage and flood
control as well as water quality control.

Pollutant removal has become one of the main objectives for using BMPs.
The quantification of efficiency of BMPs has often centered on
examinations and comparisons of “percent removal” defined in a variety
of ways. There is no single value for percent pollutant removal for a
particular BMP. Pollutant removal efficiency is site specific and highly
variable between storm events even within the same area. Assuming
routing and design volumes are properly designed, BMP performance will
vary with influent loadings and characteristics.

BMPs do not typically function with a uniform percent removal across a
wide range of influent water quality concentrations. For example, a BMP
that demonstrates a large percent removal under heavily polluted influent
conditions may demonstrate poor percent removal where low influent
concentrations exist. Other factors that affect variability in BMP water
quality performance include active pollutant removal mechanisms, BMP
design characteristics, and conditions within the BMP.

The goal in watershed management should be to reduce the pollutant load
either through source control (the most effective way to do it) or through
multi-stage treatment (treatment trains). Although individual BMPs may
be less effective on a percent basis, if they cumulatively still result in a
lower effluent concentration (or load), they benefit the watershed.
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Choose BMPs for the construction phase and select other BMPs for
permanent control of stormwater pollution after the construction is
complete. Some temporary BMPs, such as earth berms, can be converted
to permanent facilities after construction is complete.

Some site situations, such as steep slopes, will severely limit options in
selecting BMPs. Steep slopes will require more complex engineering and
BMPs tend to be structural in nature, requiring less land space than
facilities on flat sites. Plan to include slope protection and vegetative
controls on the site to reduce the amount of erosion and sediments in site
runoff. Also investigate upstream conditions and eliminate any off-site
sources of sediment from neighboring properties. After applying these
measures, if high sediment loads are still unavoidable, select a detention
facility that will initially treat the stormwater through simple settling. Use
stormwater filters and vegetated detention only after pretreatment settling
has been applied to reduce the sediment load. Otherwise excessive
sediment may clog the infiltration facilities and damage vegetation.

Where quantity control is an issue, consider an off-line water quality
facility. In this situation, the water quality device is located off-line from
the primary drainage facility. The water quality portion is designed only to
treat a small volume of water, typically associated with smaller, more
frequent storm events. The runoff from large storm events bypasses the
facility to avoid flooding. In this type of combination system, stormwater
runoff is directed to off-line facilities through flow-splitting and diversion
structures.

Consider combining BMPs to improve effectiveness. Combination or
"treatment train" facilities (i.e., several facilities in a row or series) can be
designed so that upfront facilities pretreat the runoff, allowing the main
device to function optimally. This concept also allows different
mechanisms to clean different portions of the pollutant load. For example,
sedimentation ponds are good at removing coarse particulates but are not
effective with dissolved pollutants.

Incorporate source controls in your site design. Source controls are
stormwater BMPs that prevent pollutants from ever entering a stormwater
system. Compared to treatment controls, source controls are more cost
effective for controlling stormwater pollution on a site. Some examples of
source controls are as follows:
* Providing covered (roofed) structures for outdoor storage or
outdoor work areas to prevent rain from washing pollutants off the
site.
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= Preventing run-on into storage areas by using properly designed
berms or grading around storage areas.

= Using designated vehicle wash areas and disposing wash water
into the sanitary sewer, where allowed.

Industrial sites can have more toxic pollutants on site compared to
commercial or residential sites. Consequently, the BMPs used on an
industrial site will be different from those used on a commercial or
residential site. When planning for stormwater controls on an industrial
site, use source controls that reduce or remove toxic pollutants before you
use treatment controls. Treatment controls may still be needed, however,
to treat pollutants that are not completely removed by source controls.

Treatment controls are more comprehensive and more costly than source
controls. Treatment controls for industrial sites may require installing or
constructing water quality controls, such as oil/water separators and water
quality inlets, or hydraulic controls, such as retention ponds. Each
industrial site must be evaluated to determine which BMPs (either singly
or in combination) will be appropriate for a site. In addition, some controls
are less costly to install during new construction than to retrofit
afterwards. Therefore, design professionals should consider what potential
pollutants may originate from the site throughout the life span of the
facility, not just during construction.

When planning source control and treatment control BMPs for a site,
consider how the controls can be used together (that is, multiple systems).
Multiple systems can remove pollutants more effectively than individual
source and treatment control BMPs. Also, multiple systems can provide
additional secondary benefits such as controlling floods, enhancing fish
and wildlife habitats, providing aesthetics and recreation, and complying
with landscaping requirements.

Step 6—Prepare Preliminary Project Design (Stormwater Site
Plan)

A stormwater site plan is recommended for all new developments,
whether industrial, commercial or residential. A stormwater site plan
should include the following elements:
= Project overview (brief description)
= Site plans (attach)
* Preliminary conditions summary, including soil types and depth to
high groundwater (see Appendix C for directions on how to collect
this information)
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= Identification of adjacent land uses and environmentally sensitive
areas (such as wetlands, natural streamside riparian areas which
provide wildlife habitat, or other areas designated by the local
permitting agency)

= Analysis of off-site upstream and downstream conditions,
including capacity of the downstream system

= Hydrologic calculations

= Plan for design and placement of proposed construction BMPs,
including erosion controls (construction BMP plan)

= Design and placement of proposed permanent stormwater BMPs
(include preliminary sizing calculations)

= (Qperation and maintenance plan for the temporary and permanent
stormwater BMPs

= QOther permits for the site (either issued or planned)

An example stormwater site plan is included in Appendix E. If permanent
BMPs are not planned for the site, provide a rationale for why this is not
necessary (e.g., low risk) or not possible (e.g., space constraints). In such
cases, the local agency staff may not agree with the rationale and may
provide assistance to select and locate appropriate BMPs.

Step 7—Prepare the Preliminary Landscape Plan

When designing the site landscape plan and choosing plants for vegetated
stormwater BMPs, consider using species of trees, shrubs, plants, and
grasses that are native to the area. In this way, irrigation will only be
required during the plant establishment period (typically one to two years,
depending on the particular species). Using native plants reduces water,
pesticide/herbicide, and fertilizer use. Additionally, use of native plants in
stormwater BMPs will help ensure proper plant establishment and
performance of the BMP.

Properly selecting the plants and preparing the site are crucial to
successful plant establishment. Plants should be planted during favorable
planting and seeding seasons. In addition, irrigating, mulching, and
providing weed and pest control on the site may be necessary to encourage
proper plant growth.

Step 8—Submit the Preliminary Project Design

Present the preliminary project design or stormwater site plan and
preliminary landscape plan to the local permitting authority for approval
before proceeding further. Use the opportunity to ask questions, if any,
about the permit application forms or fee.
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All submittals should include the preliminary design calculations to
demonstrate that the facilities will meet the applicable standards. It is
recommended that professionals licensed in the State of Idaho prepare the
submittal or oversee its preparation.

Step 9—Complete the Design

Once the preliminary plans have been approved, complete the final plans
for design and construction of the project. In addition to the plans
normally required for development (e.g., grading and drainage, building),
the final design package should include:
= Type and location of BMPs for use during construction
(Stormwater Pollution Prevention Plan or Erosion and Sediment
Control Plan)
= Size/design and location of permanent stormwater BMPs
= Landscape plan
= Maintenance plan for BMPs and vegetation during construction
and after construction

Prepare a maintenance plan that outlines the scope of activities, schedule,
and parties responsible for inspecting and maintaining the stormwater
BMPs on the site. At a minimum, the maintenance plan should identify
safety provisions, site access, sediment disposal, and vegetation
maintenance.

In cases when the sediment is suspected to contain a high level of
pollutants, include provisions in the maintenance plan for testing the
sediment. For example, if the site is located in an area with a history of
upstream industrial spills, then testing could include parameters such as oil
and grease, metals, or nutrients. Store and dispose of sediments removed
from stormwater BMPs in accordance with applicable local, state, and
federal regulations.

Step 10—Submit Final Plan and Obtain Permits

Submit the final documents to the appropriate permitting agency for final
approval and permitting. More than one permit may be required for the
site and more than one agency may be involved. This will include, at a
minimum, approvals from the local municipality and/or local highway
jurisdictions and the filing of a Notice of Intent with the EPA and
preparation of a Stormwater Pollution Prevention Plan, if the construction
site is larger than one acre or part of a larger plan of development.
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Step 11— Install and Maintain BMPs

Once the permits are obtained, the final construction schedule can be
developed. The following points should be kept in mind when establishing
the schedule:

Comply with seasonal restrictions for earthmoving and exposed
soil established by the local permitting authority.

Schedule installation of BMPs. Some of the temporary BMPs
should be installed before earthmoving activities begin.
Implement housekeeping BMPs (e.g., covering stockpiles) as soon
as possible after the project breaks ground.

Schedule regular inspections of the site and the stormwater BMPs
throughout the construction process and repair or replace BMPs as
needed.

Maintain the BMPs as specified in the maintenance plan.
Schedule removal of the temporary BMPs (or retrofit them for
permanent use) at the end of the construction project.
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Targeted Pollutants Physical Constraints
e 8« o
Table _4.1a. _ ) 2 | o % f:; %% - ° |3 o
Selection Matrix @ = S | & @ S, | °SE |5 z | = =
. = = D g Fg [ g g LHa S 3 = = 2 © el
for Construction | & 2 = &= 88 | ¥ 2 =¥ | 2% |3 £ | 95 | E
. . 7 Q o o = £ 8 v = 2 =g 2 N £ B Q
Site BMPs 3 g g 5 £ | § 8 2~ EE | Eg |« o8 |58 | &
4 é = 2 | |88 |2 |52 |32 |3 SE |48 |4
General Construction Site Guidelines (Erosion Controls)
Timing of construction q O O O O unlimited | Unlimited | NA NA ABCD | Good
Staging areas q O O O O unlimited | 15 NA NA ABCD | Good | Yes
Preservation of existing | @ O O O O unlimited | Unlimited | NA NA ABCD | Good
vegetation
Clearing limits o O O O O unlimited | Unlimited | NA NA ABCD | Good
Stabilization of o q q O q unlimited | 15 3 NA ABCD | Good 2+ yrs
construction entrance
Erosion prevention on o q q O q unlimited | 15 3 NA ABCD | Good
temporary and private
roads
Housekeeping (Sour ce Controls)
Dust control ) O q O q NA 5 NA |NA |NA |NA
Cover for materials and | @ O o O o NA NA NA NA NA NA
eauinment
Stockpile management o O o O o NA NA NA NA NA NA
Spili prevention and O O q O q NA NA NA NA NA NA
control
Vehicle/equipment () o () O () NA 5 NA NA BCD | NA
washing and
maintenance
Waste management q O q O O NA NA NA NA NA NA
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Table 4la. 8 S < o« 5 =
Selection Matrix & 2 = g9 | _ 3 2
: . 2|3 s 5 |55 (=2 |3 % |w
for Construction g 3 S2 |5 ’ 3. 2% | & 2 2 £
. = (] ~
Site BMPs E |2 |2 |z |2% @ : s Es |z |2 % |%
172) Q g = R= i) = e = - .g
(cont.) T |2 = |5 | Exz |z 2 £S5 |£5 |9 25 | E £
A ~ = M aT | A p= =8 | 2E | & o g | A i
Concrete waste q O O O O NA NA NA NA NA NA
management
Sanitary/septic waste q O O o O NA NA NA NA NA NA
| management
Slope Protection (Erosion Controls)
Mulching o q O O O 2 NA NA NA ABCD | Fair 6-8 mths
Hydraulic mulching [ ) q O O O 100 15 NA NA ABCD | Fair 6-8 mths
Geotextile o O O O O 100 100 NA |NA | ABCD | Good 8-12 mths
Matting o O O O O Unlimited | 100 2 NA ABCD | Good 6 mths
| Soil binders o q O O O Unlimited | NA NA NA ABCD | Fair 6-12 mths
Topsoiling o O O O O unlimited | 50 3 2 NA Fair
Seeding o q q O O unlimited | 5 2 2 ABCD | Fair Permanent
Sodding o q q O O unlimited | 14 2 2 ABCD | Fair Permanent
Planting o q q O O unlimited | 50 3 ABCD | Fair Permanent
Pipe slope drain o O O O q 50 2 25 ABCD | Good | Yes 1yr—
permanent
Slope roughening o O O O O 1 20 3 55 BCD | Good
Gradient terracing o O O O O 10 50 6 58 BCD Good | Yes
Retaining walls o O O O O Unlimited | 67 NA 83 ABCD | Fair
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Table 4la. 8 S < o« 5 =
Selection Matrix & 2 = g9 | _ 3 2
i ® £ S = ) 88 Q 3 g RS
for Construction g 3 S2 |5 ’ 3. 2% | & 2 E £
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Site BMPs E |2 |2 e |i% @ : S5 E503 |2 |8 |3
& 0 3 S = -3 g 9 g @ = 3
(cont.) T |2 g |: |E2|¢ ; £ &8 |8 |22 |E |&
% & = M AT | A = =3 | =22 | & D2 | A o
Channel and Stormdrain Protection
Temporary channel o O O O O NA NA NA NA ABCD | Good
liners
Gabions o O O O O Unlimited | 40 NA 2 ABCD | Good
Riprap slope and outlet o O O O O 5 40 NA NA ABCD | Good Permanent
protection
Inlet protection o O O O O 1 5 2 ABCD | Good lyr
Check dams o O O O O 10 50 NA ABCD | Good | Yes 6 mths-1
yr
Temporary stream o O O O q NA NA 2 NA ABCD | Good | Yes 6 mths
crossing
Sediment Collection and Runoff Diversion (Sediment Controls)
Biofilter bags () O O O O lac/400 ft | 2 (bales) |2 2 ABCD | Fair 3 mths
10 bags
Fiber rolls o O O O O Varies Varies 2 2 ABCD | Good | Yes 6 mths
w/use w/use
Silt fence o O O O O lac/400 ft | 33 2 2 ABCD | Good 6 mths
Vegetative buffer strip o O O O O Unlimited | 20 5 3 ABCD | Fair Permanent
Sediment trap (basin) o O q O O 5 10 3 2 ABCD | Good 8-18 mths
| Portable sediment tank o O q O O 5 NA NA NA NA Good Permanent
Temporary swale o O q O O 10 14 5 BCD | Fair Yes 2 yrs
| Earth dike ) O q O O 10 10 ABC | Fair | Yes |225yrs

IDEQ Storm Water Best Management Practices Catalog

September 2005



http://www.deq.idaho.gov/media/617547-28.pdf
http://www.deq.idaho.gov/media/617551-29.pdf
http://www.deq.idaho.gov/media/617582-30.pdf
http://www.deq.idaho.gov/media/617586-31.pdf
http://www.deq.idaho.gov/media/617590-32.pdf
http://www.deq.idaho.gov/media/617598-33.pdf
http://www.deq.idaho.gov/media/617602-34.pdf
http://www.deq.idaho.gov/media/617606-35.pdf
http://www.deq.idaho.gov/media/617610-36.pdf
http://www.deq.idaho.gov/media/617614-37.pdf
http://www.deq.idaho.gov/media/617645-38.pdf
http://www.deq.idaho.gov/media/617676-39.pdf
http://www.deq.idaho.gov/media/617958-40.pdf
http://www.deq.idaho.gov/media/617962-41.pdf

Targeted Pollutants Physical Constraints
S
= = 2 =
Table 4.1a. 8 S < c= 5 :
Selection Matrix & 2 = g9 | _ 3 2
: . z |3 2 5 B3 |2 |3 % |w
for Construction g 3 S2 |5 ’ 3. 2% | & 2 2 £
- = (] =~
Site BMPs E |2 |2 |z |z:|® - s Es |z |2 % |%
2 ) 3 < 8 g B E o R & o = 3
cont. S 3 g S £% | & 5 £E5 | E%5 | @ 95 | B )
(cont.) & |E |E |& |&F |4 = 52 |32 |3 35 | & | d
Perimeter dike/swale o O q O O 2 10 5 5 ABC | Fair Yes 2 yrs
Temporary berms o O O O O 5 50 NA NA ABCD | Good | Yes
Temporary storm drain o O O O O 5 50 NA NA ABCD | Good | Yes
diversion
Instream sediment o O O O O NA NA NA NA ABCD | Good
| trapping devices
Dewatering o O O O O NA NA NA NA ABCD | Good
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Targeted Pollutants Physical Constraints
- _ £
Table 4-1b. : S - . f £
Selection Matrix ) 2 e 598 | B S
? 2 | 3 2 ) &8 |8 9 2 o
for Post- @ = o) = @ < . S 8 E: 3] S 2
Construction 2 2 = 2 33| % 2 25 | 25 |3 = 2 g
BMPs = 8 3 3 £3 | 8 E £E5 | Eg | » N 2.
A & = = gE |4 = S8 |5z | & 3% | 4 i
Stormwater Filters
Vegetated swale 65% 15% q O q 15 4 3 2 BCD | Fair Yes Permanent
Bioretention swale 75% 30% o q o 5 4 3 3 AB Fair Yes Permanent
Vegetative filter strip 50% 40% q q q 5 6 5 3 BCD Fair Permanent
| Sand filter 85% 55% q q q 5(inlets) | 6 3 3 NA Fair Yes 25 yrs
50 (basin)
Compost filter 95% 40% o q o 1 6 NA NA NA Fair 20+ yrs
Catchbasin insert 35% 5% q O q 0.1 NA NA NA NA Fair
Media filter [ ) 50% [ ) q [ ) According to manufacturer’s NA Fair 20+ yrs
specifications
Infiltration Facilities
Intiltration trench 75% 65% [ ) o [ ) 10 15 3 3 AB Fair 10 yrs
Bioretention basin 90% 75% o o o 5 3 3 AB Fair Yes 25 yrs
Porous pavement 85% 64% [ ) o q 0.25-10 2-5 2-5 AB Fair No
Detention Facilities
Wet pond (conventional | 80% 45% o q q 15-20 10 3 2 CD Good | Yes Permanent
pollutants)
Wet pond (nutrient 80% 65% o q q 5-20 5 3 2 CD Fair Yes Permanent
control)
Wet extended detention | 80% 65% o q q 10-50 10 3 2 CD Good | Yes Permanent
| pond
Dry extended detention | 45% 25% q O q 10-50 10 6 4 ABC | Good | Yes Permanent
pond
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BMPs (cont. 5 3 2 5 £3 | 3 % E5 | E5 | » 25 | B 2,

( ) 3 & = = £ |8 = S8 |52 | & 3% | 4 i
Biodetention basin 75% 45% o q o 25-50 5 3 2 CD Fair Yes Permanent
Presettling/sedimentation | 60% 30% q O O 10+ 10 3 2 CD Good Permanent
basin
Wet vault/tank 60% 30% q O O 5 15 12 12 ABC | Fair Yes Permanent

| Other Structural Controls
Oil/water separator 15% 5% q O o 1 ‘ 15 | 8 ‘ 8 ABC Fair 20+ yrs
Swirl concentrator 35% 15- q O q According to manufacturer’s NA Fair

| 20% specifications
Level spreader NA NA O O O 5 ‘ 1 | NA ‘ NA ABCD | Fair Yes

o - very effective, removes > 70% of pollutant = moderately effective, removes 25-70% of pollutant O =least effective, removes < 25% of
pollutant

N/A = Not applicable
" NRCS soil types (A,B,C,D) range from A = high infiltration to D = little or no infiltration

? Longevity data collected from various sources, including Panhandle Health District 1996, Boise City 1997, and EPA 1993. The numbers shown
represent industry guidelines; the actual life expectancy is dependent on proper design, placement, and maintenance of BMPs.

The pollutant removal efficiencies given above are for planning purposes only. Actual removal rates are dependent on specific site characteristics,
maintenance, and other factors. The following sources were used to determine the most likely average removal rate for conditions prevalent in
Idaho: California 1993, Debo and Reese 1995, King County 1994, King County 1995, Maine 1995, Minnesota 1989, Panhandle Health District

1996, Portland 1991, and USEPA 1995.
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Appendix B — Glossary

BMP
BACTERIA

BACTERIAL
DECOMPOSITION
OR MICROBIAL
DECOMPOSITION

BEST
MANAGEMENT
PRACTICE (BMP)

BIOCHEMICAL
OXYGEN
DEMAND (BOD)

BIOFILTRATION

CHANNEL

CHANNEL
EROSION

CHEMICAL
OXYGEN
DEMAND (COD)

Best Management Practice

Single-celled microorganisms that lack chlorophyll;
some cause disease; others are necessary to sustain
life (see Fecal Coliform Bacteria).

Microorganisms, or bacteria, have the ability to
degrade organic compounds as food resources and to
absorb nutrients and metals into their tissues to
support growth.

In this Catalog, the term refers to source or treatment
controls designed to reduce pollution in stormwater
runoff. Source controls are measures or devices
designed to keep pollutants out of runoff. Examples
include covers and roofs on outdoor storage
processing areas and berms and sumps around
outdoor source areas. Treatment controls are typically
structural devices designed to temporarily store or
treat urban stormwater runoff to reduce flooding,
remove pollutants, and provide other amenities (e.g.
enhance aesthetics and wildlife habitat).

The quantity of dissolved oxygen used by
microorganisms (e.g., bacteria) during the
biochemical oxidation of matter (both organic and
oxidizable inorganic matter) over a specified period
of time.

The use of natural materials and vegetation to trap
and remove pollutants from stormwater. Grass swales
and constructed wetlands can be used for
biofiltration.

A natural or artificial waterway that periodically or
continuously contains moving water. It has a definite
bed and banks that confine the water.

The widening, deepening, and headward cutting of
small channels and waterways, due to erosion caused
by moderate to larger floods.

The quantity of maximum oxidizable matter in a
sample.
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COE

CONTRIBUTING
WATERSHED
AREA

CONVEYANCE
SYSTEM

CWA
DEQ
DEBRIS

DESIGN STORM

DISCHARGE

DISSOLVED
OXYGEN (DO)

DIVERSION

Army Corps of Engineers

Portion of the watershed contributing its runoff to the
site or BMP in question.

The drainage facilities, both natural and human-
made, which collect, contain, and provide for the
flow of surface water and urban runoff from the
highest points on the land down to a receiving water.
The natural elements of the conveyance system
include swales and small drainage courses, streams,
rivers, lakes, and wetlands. The human-made
elements of the conveyance system include gutters,
ditches, pipes, channels, and most retention/detention
facilities.

Clean Water Act

Department of Environmental Quality, State of Idaho
Any material, organic or inorganic, floating or
submerged, moved by a flowing stream.

A rainfall event of specified size and return
frequency (e.g., a storm that occurs only once every 2
years) that is used to calculate the runoff volume and
peak discharge rate to a BMP. Design storm
information is presented in Appendix D of this
Catalog.

Outflow; the flow of a stream, canal, or aquifer. One
may also speak of the discharge of a canal or stream
into a lake, river, or ocean. (Hydraulics) Rate of flow,
specifically fluid flow; a volume of fluid passing a
point per unit of time, commonly expressed as cubic
feet per second, cubic meters per second, gallons per
minute, gallons per day, or millions of gallons per
day.

Oxygen which is present (dissolved) in water and
available for use by fish and other aquatic animals. If
the amount of dissolved oxygen in the water is too
low, aquatic animals will suffocate.

A channel, embankment, or other man-made
structure constructed to divert water from one area to

another (Soil Conservation Society of America,
1982).
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DOWNSTREAM
SCOUR

DRAINAGE BASIN
OR SUBBASIN

DRY-WEATHER
FLOW

EPA

EROSION
FLOODPLAIN

FREQUENT
FLOODING

GRADING
GRAVEL

GRAVITATIONAL
SETTLING

GROUNDWATER

TABLE

HABITAT

HEAVY METALS

Downstream channel erosion usually associated with
an upstream structure that has altered hydraulic
conditions in the channel.

See WATERSHED.

Flow occurring during the dry season (generally
considered to be May through September) which may
be associated with reservoir releases or releases of
water from industrial or residential activities.
Environmental Protection Agency

The wearing away of the land surface by running
water, wind, ice, or other geological processes.

Any lowland that borders a stream and is inundated
periodically by its waters.

A phenomenon in urban streams whereby the number
of bankfull and sub-bankfull flood events increases
sharply after the development. The frequency of
these disruptive floods is a direct function of
watershed imperviousness.

The cutting and/or filling of the land surface to a
desired slope or elevation.

Sediment particles larger than sand and ranging from
2 to 64 mm (0.25 to 3 inches) in diameter.

The tendency of particulate matter to drop out of
stormwater runoff as it flows downstream when
runoff velocities are moderate and/or slopes are not
too steep.

The level below which the soil is saturated, that is,
the pore spaces between the individual soil particles
are filled with water. Above the groundwater table
and below the ground surface, water in the soil does
not fill all pore spaces.

A place where a biological organism lives. The
organic and non-organic surroundings that provide
life requirements such as food and shelter.

Metals of relatively high atomic weight, including
but not limited to chromium, copper, lead, mercury,
nickel, and zinc. These metals are generally found in
minimal quantities in stormwater, but can be highly
toxic even at trace levels.
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IDAPA
IDWR

IMPERVIOUS
SURFACE

INFILTRATION

INLET

ITD

NATURAL
BUFFER

NPDES
NUTRIENTS

OUTFALL
PERMEABILITY

Idaho Administrative Procedures Act
Idaho Department of Water Resources
Material which resists or blocks the passage of water.

The penetration of water through the ground surface
into subsurface soil or the penetration of water from
the soil into sewer or other pipes through defective
joints, connections, or manhole walls. The infiltration
rate is expressed in terms of inches/hour. Infiltration
rates will be slower when the soil is dense (e.g.,
clays) and faster when the soil is loosely compacted
(e.g., sands). Can also refer to seepage of
groundwater into sewer pipes through cracks and
joints.

(1) A drainage passway. (2) A short, narrow
waterway connecting a bay, lagoon, or similar body
of water with a large parent body of water. (3) An
arm of the sea (or other body of water) that is long
compared to its width and may extend a considerable
distance inland.

Idaho Transportation Department

A low sloping area of maintained grassy or woody
vegetation located between a pollutant source and a
waterbody. A natural buffer is formed when a
designated portion of a developed piece of land is left
unaltered from its natural state during development.
A natural vegetative buffer differs from a vegetated
filter strip in that it is natural and in that they need
not be used solely for water quality purposes. To be
effective, such areas must be protected against
concentrated flow.

National Pollutant Discharge Elimination System
Elements or substances, such as nitrogen or
phosphorus, that are necessary for the growth and
development of living things (e.g., plants). Large
amounts of these substances reaching water bodies
can lead to reduced water quality and eutrophication
by promoting excessive aquatic algae growth. Some
nutrients can be toxic at high concentrations.

The point of discharge for a river, drain, pipe, etc.
The quality of a soil horizon that enables water or air
to move through it.
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POLLUTANT

POLLUTION
RIPARIAN
RUNOFF

RUNON
SCOUR

SCS

SEDIMENT

SEDIMENTATION

SEEPAGE

SLOPE

SOURCE
CONTROL
STORM DRAIN (or
STORM SEWER
SYSTEM)
STORMWATER
RUNOFF

Generally, any substance introduced into the
environment that adversely affects the usefulness of a
resource.

Impairment of water quality caused by man-made
waste discharges or natural processes.

A relatively narrow strip of land that borders a stream
or river, often coincides with the maximum water
surface elevation of the one-hundred year storm.

See "Stormwater Runoff."

Off-site flow which flows onto a site.

Concentrated erosive action of flowing water in
streams that removes material from the bed and
banks.

Soil Conservation Service of the U.S. Department of
Agriculture (USDA). Note: New name for this
agency, as of 1996, is Natural Resources
Conservation Service (NRCS).

The product of erosion processes; the solid material,
both mineral and organic, that is in suspension, is
being transported, or has been moved from its site of
origin by air, water, gravity, or ice (USDA-SCS,
1991).

The process of sand and mud settling and building up
on the bottom of a creek, river, lake, or wetland.
Water escaping through or emerging from the ground
along an extensive line or surface as contrasted with a
spring, where the water emerges from a localized
spot (Soil Conservation Society of America, 1982).
The degree of deviation of a surface from horizontal,
measured as a percentage, as a numerical ratio, or in
degrees (Soil Conservation Society of America,
1982).

A pollution control measure which operates by
keeping pollutants from entering stormwater

Above and below ground structures for transporting
stormwater to streams or outfalls for flood control
purposes.

Excess precipitation that is not retained by
vegetation, surface depressions, or infiltration, and
thereby collects on the surface and drains into a
surface water body.
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STORMWATER
SITE PLAN

STORMWATER
TREATMENT

STREAM BUFFER

SUSPENDED
SEDIMENT

TOPOGRAPHY

TOTAL
MAXIMUM
DAILY LOAD
(TMDL)

TOXIC

URBAN RUNOFF
USDA
VELOCITY

WATERSHED OR
DRAINAGE BASIN

WET-WEATHER
FLOW

A plan prepared during the project design phase to
show the BMPs and techniques that will be used to
control stormwater pollution during construction and
after construction is complete. Appendix E provides a
description of the recommended contents of a
stormwater site plan.

Detention, retention, filtering, or infiltration of a
given volume of stormwater to remove urban
pollutants and reduce frequent flooding.

A variable width strip of vegetated land adjacent to a
stream that is preserved from development activity to
protect water quality and aquatic and terrestrial
habitats.

The very fine soil particles that remain in suspension
in water for a considerable period of time (Soil
Conservation Society of America, 1982).

The relative positions and elevations of the natural or
man-made features of an area that describe the
configuration of its surface (Soil Conservation
Society of America, 1982).

The sum of individual waste load allocations for
point sources and load allocations for nonpoint
sources and natural background. The Idaho
Department of Environmental Quality has the
authority to set TMDLs for water quality-limited
bodies.

Related to or caused by a poison, hazardous waste, or
toxin.

Stormwater that passes through and out of developed
areas to a stream or other body of water. (See
Stormwater Runoft.)

United States Department of Agriculture.

The distance that water travels in a given direction in
a stream during an interval of time.

A geographic area within which all surface water
drains into a particular body of water (e.g., a river or
stream).

Water derived primarily from rain, melting snow or
irrigation during the wet season (generally considered
to be October through April) that flows over the
surface of the ground.
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Appendix C — Data Needs Guidance

C.1 - Topography

Data Description

Topography is a crucial factor to consider in siting stormwater BMPs.
Steep slopes in particular can eliminate the use of many BMPs and reduce
the effectiveness of others. Some BMPs can only be utilized on essentially
level terrain (e.g., sedimentation basins, detention and wet ponds, and
constructed wetlands). In addition, steep slopes in combination with
erosion-prone soils can contribute to high rates of erosion and
sedimentation when soils are disturbed, as during new construction
activities.

Sources of Information

Slope maps and contour maps (down to 2-foot intervals) can be produced
from digital elevation models (DEMs) and/or 7.5 minute, U.S. Geologic
Survey (USGS) topographic quadrangles. In cases where contour maps
and slope maps have not yet been developed, they could be produced for
the entire watershed in a fairly short time with GIS either through the
IDEQ (208/373-0550) or Idaho Department of Lands (208/334-0277). If
resources were not immediately available to produce these products, 7.5
minute, U.S. Geologic Survey (USGS) topographic quadrangles could be
used. These maps have a contour interval of 20 feet, with 10 feet
supplemental intervals in flatter areas.

USGS maps may not be accurate enough for sites with complicated drainage
and/or steeper slopes. If slope and drainage are important, contours should
be generated through a survey of the site, or aerial photography.

C.2-SOIL TYPES

Description

Of primary concern are highly erodible soils, hydric (wetland) soils, soil
depth, and the infiltrative capacity of soils. Highly erodible soils can
create a wide range of problems for many types of development and
construction. Problems include water quality degradation, fish and wildlife
habitat impairment, instability for structures, and aesthetic impairment.
Many restrictions exist limiting construction in wetland areas, and many
stormwater BMPs are ineffective or impossible to implement in saturated
soils. Soil infiltration capacity largely determines the effectiveness of
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stormwater BMPs (e.g., infiltration trenches and ponds). In glaciated
terrain, soil depth can also be widely variable, and soils tend to be
relatively underdeveloped and shallow.

Sources of Information

The USDA Natural Resource Conservation Service (NRCS) (formerly the
Soil Conservation Service—SCS) has published soil surveys for many
Idaho counties. These surveys are readily available from a local NRCS or
Soil and Water Conservation District field office. The soil surveys contain
general soil maps, soil descriptions, soil properties, and soil
classifications. In addition, NRCS may publish a list of hydric soils in
select, surveyed counties and include where hydric soils are most likely to
occur, and whether all major components of a soil unit are hydric. Consult
the local NRCS office for a list of highly erodible soils, including slope
ratings.

NRCS also maintains a more-detailed soil database (SSURGO) than the
generalized soil survey. “Soils erosion sensitivity” maps can be developed
from this database if it has been digitized. In other cases, the U.S. Forest
Service has developed “soil severity” ratings for soils in recently burned
areas of a National Forest. For specific sites, soil borings and tests may be
necessary to determine soil types and depth, especially in transitional
landscape areas.

C.3—-Land Use and Land Ownership

Description

Land use information and zoning is essential to know before determining
BMP placement. Often this information will already be known for a site
where a stormwater BMP is being considered, since BMPs often
accompany other development. Zoning requirements determine whether
permits can be obtained to build structural BMPs. Land ownership is
important to know when considering the implementation of BMPs to
ensure all legal considerations are taken into account, access issues are
resolved, and maintenance of BMPs is arranged. Availability of land for
placement of large structural BMPs, e.g., detention facilities, must also be
ascertained in some local situations. Consult the local permitting
authority.

Sources of Information
Current and projected land use data and restrictions can be obtained from

the municipality or county. To ensure proper compliance with current
planning department regulations, the local planning departments should
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also be contacted. A county assessor’s office generally has ownership
records for specific sites, and the IDEQ (208/373-0115) has generalized
ownership maps from various large-scale land owners (e.g., U.S. Forest
Service, private timber, large agricultural operations, and others).

C.4 - CRITICAL AREAS AND VEGETATION
Description

Critical areas include wetlands, protected and endangered species habitat
areas, and floodplains. Ground cover and vegetation can be an indication
of critical areas, and can influence the ability to construct and implement
stormwater BMPs.

Sources of Information

Wetlands have been mapped for the National Wetlands Inventory, and
these maps are available at a local NRCS field office. The NRCS also has
site-specific information or wetland delineations for some specific sites in
particular counties, as do the local municipalities, and the Health District
offices. Protected and endangered species information is available from
the U.S. Fish and Wildlife Service or Idaho Fish and Game Department.
Floodplain information can be obtained from the NRCS, cities, and
counties. Ground cover and vegetation can be identified for large areas
from aerial photos, or detailed vegetation surveys can be conducted for
specific sites.

C.5 — Culturally Significant Sites

Description

Culturally significant sites include Native American tribal sites,
archaeological digs, and historic buildings and areas designated in the
National Historic Register built since the arrival of European descendants.
Cultural sites must be identified and protected during construction, and if
cultural relics are found during construction, construction must cease
immediately until the relics can be protected, and the extent of the
archaeological find and its significance can be determined.

Sources of Information

= The state archaeologist office (208/334-3847) is a good source of
information regarding archaeological sites.

= The Historic Preservation Office (208/334-3861) is an excellent
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source of information for historical structures and sites.

C.6 - UTILITIES AND INFRASTRUCTURE

Description

Utilities and infrastructure that can influence construction of BMPs
include wastewater, water, gas, electricity, telephone, and transportation
(roads, railroads, airports). At the least, utilities must be located before
digging. Construction near infrastructure must be coordinated with future
infrastructure development plans and easements.

Sources of Information

= Local building/public works/planning department
= Local sewer and water districts

= Domestic water suppliers

= Local transportation provider

= [daho Transportation Department (208) 334-8000
= Utility company: Idaho Power (800) 672-4455

= Utility locator services

= Telephone Company

C.7 —Water Resources

Description

The following water resources greatly influence the ability to construct
and implement BMPs: hydrography of tributaries and lakes/reservoirs,
groundwater levels/water table depth, well locations, irrigation diversions
and canals.

Sources of Information

= IDEQ or US Geological Survey 7.5 minute quadrangles for
hydrography

= Idaho Department of Water Resources (208/327-7900) for
groundwater/water table or location nearest monitoring wells or
test holes, well locations; and irrigation diversions and canals.

= [rrigation Districts for irrigation diversions and canals
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C.8 - BOUNDARIES

Description

Watershed boundaries should be ascertained to determine which
immediate receiving water body will be affected by the BMPs under
consideration, and to be aware of and work in coordination with other
activities within the watershed. Political, irrigation district, water district,
and sewer district boundaries should be known for legal reasons, and to
coordinate BMP activities with the neighboring entities.

Sources of Information

All boundaries listed exist on IDEQ’s Geographical Information System
(208/373-0119), or contact the individual districts, sewer district, or water
district.

C.9 — Other Flood Reduction and Water Quality

Improvement Projects

Description
Other water quality related projects could be “leveraged” to obtain greater
water quality benefits than stand-alone stormwater BMPs. Coordination of

adjacent projects would likely yield greater water quality benefits.

Sources of Information

=  Flood control districts
=  Water quality: IDEQ (208/373-0502)
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APPENTHX D General Guidance for Aydrologic/Hydraulic Design

Lacal issues and concerns will dictate the regulatory requirements for flond contral, peak
discharge and water quality management, which should be considered in the selection
and design of Best Management Practices (RMPs). Many jurisdictions have '
roquirements for control of the rate of discharge (ot peak runoff rate) from new ot
redevelopment 1o control increased flooding, channel protection uL water quality. This
control is usually accomplished by Jetention of the flow, discharging at a controlled
release rate. Other performance goals and objectives may include specific pollatant
guidehnes, water quality cortrol, multi-parameter conirols, including groundwater
recharge and channe protection, and habitat protection stratcgies.

Stormwater runoff control requirements are cxpresscd differemtly. Requiremers for flood
control address peak discharges 10 a predevelopment level in order to comrol increased
Rooding or channel protection and are usually expressed as a design storm event for one
ot more design storms, Nationally, the two most frequently used storms are the 2- and
10-vr slorms (EPA, T004).

One of twe criteria is typically used for water quality control: 1) & specified runoff depth
and/or 2) a percent removal rate. Typically the runoff depth required is either > or one
inch. With respect 10 the percent removal requirement, the most froquently used
requirement nationally 18 R(% removat of suspended solids {Thnd).

S sjecrion of a return peniod for the design storm is generally the purview of the local
regulatory authority and may correspond to controlling discharge or runoff volume. In
general, the refum periods celected are based on a perception that controliing the design
storm will result in some intended benefit such as Nood contro!, control of downstream
damogo to stream peamorpholoay and water quality. Examples are given in Table D-1.

Design for Flood Control Facilities

Loca! design standards for sizing stormwater facilities for flood control should be used it
ihey exist. The most commonly used method for sizing facilities to comtrol Nooding is to
compare pre-gevelopment runfl with projected past-development runcf, The developer
is then responsible for the difference. Tor example, a new sabdivision of single-family
residential Ye-acre lots is to be created from an existing rancil, Modeling shows that the
estimated peak flow from the ranch during a 10-year storm is 40 cfs. Afier development,
the projecied flow will be 320 cfs. The developer is responsible for the additional 280
ofs. Jlo may provide rm-site detention of adequate volume 0 maintain the peak flow at
the existing 40 cfs. Bemay contribute in-lieu of fees towards a regional detention
facility, which would decrease Sows from his development end adjacent ones. Or he
may heip pay for the increased cutvert sizes and ditches necessary to camy the excess
(low. If the latter is followed, he will also need to evaluate the impact of these (ows
downstrean and get permission from the dopmstream propeny OWners affected by the
increased flows and the atiected jurisdiviivus.



Table D-1. Design Slorm Frequencies and Assumed Benefits (EPA, 2004)

Acsymed Bencfits

Trrended o capiare T0-80%%
of annual mnoff volums n
an altempl b IMprove water
qualiby.

Design Siom
L - 1 in. raintall

[ -inn. raanafall Imended o capture 9045 af
armal ranoff volume in an
anlampt (0 IMprove Wt
quality.

I-vr Tnrended W caplu s
sufficient nmoff volume 1o
irprove waler quality and
provige dawn SIream
chaone] proteclion.

2=t Inienoed 1o provide
protection from accelerated
channe! ¢rosion and for |
habitat protcetion.

L0y Titended to provide Hood
protection from
intermediate sized storm
events by matching past-
disturbe preaks o prc-
thgturbed peaks.

100-vr Usad for flood comtrol
protection from major
storms; alsa used Lo
maimain 100-y1 Aoadplain
lrmuts.

Design for Water Quality Facilities

Comments

Used by many municipalitics. Some giudies
have shown that caproring the first 43 in. will
camrol 70% of the annual ninaff. '

Replacing Y4 in. as basis for water qualtry
comrol. Some smiies have shown that
capuuring the Grst 1 in. of rooff will canrrol
90% af the annua) ranoff,

Uaod by aome municipalities for water qualiry
management and is hased on Lhe suppositian
(hat the chammol-forming ¢vent 15 the annual
STOMTTL. :

Used by mony municipalmics. 1immred fiekd
memitoring indicalcs that the soraegy is
fawed, as increased valume i podi-
developmeni runofT results in pond discharges
at flow ratcs near the peak discharge for much
Igmger times han in the predevelopment Ste.
Thia reaults in more grogion aver the gorm
duration which subsequently Tesul in wider
and deeper channels than in the
predevelopment state, even though the peak
flow rates far pre- and post-dovelopment are
cqual.

When used for on-site detentian, flood eontrol
bencfits arc provided primanly to local areas
with limited prowetion of larger dowmsircam
channcls, In some cases there is increasel
potential for downstream flooding dus to
thning, of manctf evente.

When used for on-site detention, flood comiro!
bencfits are provided primanly to local areas
with Tiited protectian of Larger dovwnstream
channels. In some cases there is increased
pulcnrial for dovmatream flocding dus tn
timing of ronoff evenls.

The tendency for solids and associated coustiluents to be washed off of paved areas.
during the initial portion of the storm event 15 referred to as the first fust. 1o general, the
patential for first flush is determined by the storm charactenstics, the size of the
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qubwatershed and the paritioning characteristics of the pollutants of conoern. Mationatly,
many jurisdiclions specify a treatment yolume that is designed to caprure the first flush
component of the stormwater runoff. [n practice, this is achieved by specifying a rainfall
amount (such as (he first %-inch, 1-inch or other reinfall depth over impervious aregs} or

. the capture of a stormwater runoff volume that correlates fo a design storm (such as the 6-
month, 1-sm or 2.y Fraqiency slorm. Tdeally. several decades of storm volume and
intensity information for a given county would be analyzed to determine rainfall volumes
for the various design storms, The Idaho Transporiation Department has done thai
analysis, but only for 2-year storms and larger.

The second water quality control approach is to require that a specified amount of the
pollutant(s) of concern be removed from the stornwaier 1wl before it is discharged
from the poiit of compliance. The reduction is commnonty specified as a percentage
reduction of the polutant(s) of concern, and the compliance point will usually be the
municipal scparate storm sewer system (MS4) or final stormwater discharge location in
the watcrshed. An example is the federal coastal zone guidance that specifies that urhan
runcfF bom o new and stabilized development site have 80% of the suspended solids
removed befare it is discharged from the site. Implementing the pollution reduction
strategy requires knowledge of the pre-construction and post-development average mass
of poltutantis). The strategy i3 generally considered 1o be effective if the regulating
municipality selects an achicvable pollutant reduction, and ensures that ihe stormwater
controls are properly selected, designed, constructed, eperated and maintained. '

Estimating RunofY During Snowmelt

Most stormwater facilities are designed for design storms that are usually assumed to
consigt of precipitation entirely m the form of rain. In most parts of the country the
largost storma ore intenes pummer thunderctorms  Tn the Pacific Norlimwest the largest
rainfall volumes oceur in less intense, but pralonged winter storms. A different type of
event that often contributes 1o flooding is snowmelt, especially in comunction with a
rainstorm. One characteristic that makes snowmelt so damaging is that the heavy flows
arc not lessened by absorption into ground that is saturated and frozen. Due to the
significant amount of water tied up in the snowpack, snownelt can cause significant
capacity and erosion problems. I'hus prohlem is worsened iFa signilicant rmin cvent
accurs during the melt when the ground is still frozen.

Three Factors must be considered to arrive at an estimate of flows occurring during
snowmelt. First, the storm should be derived from the Intensity/Durstion/Frequency
wurves i the 3ame manner ag the regular decign stnrm Since lhe TDF curves represernt
the yreatest intensity expected during a given time period and since this usually occurs
during summer thundersiorms, assuming that this storm imensity occurs during snowmelt
iz being quite conservative.

Second, the CN mumber should be adjusted. The CN numbers given for ihe various land -
uses in the tables in this appendix is for an amtecedent MOISIUTE comditiou Ol 11 Ao AMC
of 11 is defined as average conditions. The following table should be used to converl



(hese AMC 11 numbers to those of AMC TIL AMC TI1L is defincd as heavy rainfall, or
light rainfall and iow temperarures pcourring within the last five days, leading to
saturated soils.

Third, the water contributed from the snowmelt itself needs to be computed. The Degrec-
rray Metlad vatlined n the HEC-1 madsl develaped by the Armry Cotps of Engineers 13
“recommended for making this estimale. :

The Degree-Day Method is based on the following equation
SNWMT = COEF (TMPR - FRZTP)

Where SNWMT ig the melt in inches per day,

TMPR is the air temperaturc in degrees F,

FRZTY is the temperature in degrees T at which snow melts, and

COEF is the melt coefficient in inches per degree-day, usually about 0.07.

Assuming the worst conditions. a sudden thaw of 40 degrees, the snowmelt = 0.07 (40-
32) or 0.56 inches/day. This should be added 10 Lhe rainfall from the storm and used in
comjunction with the increased CN read from the following wable.

(alenlating Peak Discharge Rates and Volumes

The lollowing scctions contain basic steps ta be Laken in order to calculate Lhe peak
discharge rates from pre- and post-development condilions and the volume of siormwater
chat musl he retained onsite to control for peak discharge rates from speciiied storms.
Two formnlas are presented; The Natural Resources Conservation Service (NRCS) TR~
~5 nvjerned and tie Rational Method. Qther hydrnlogic methods may b EUI'.‘-IE:IJTEd for
determination of runclf rate and volume. However the design professional should oblaln
approval from the approving jurisdiction prior to beginning hydrology studies for the
project if an alternate hydrologic method is selected.

The Rational Method shouid osly be used for projects that ere less than 100 acres in size.
The NRCS TR-53 can be used for projects preder than 100 avics in size. Consukt the
local permilting authority to determine whether there are additional requirements or
preferred alternatives for sizing Stormn designs. Local design standards should be used 1f
they exist.

Hahonal Method

The rationa! method is a method for computing peak runoff rates for flow based runoff
sreatment BMPs such a3 biofiltration swales and oil-water separators, It i5 also a
commeon method for computing the peak nunof rate for design of infiltration irenches and
comveyance systems, The greatest accuracy is obtained for areas smaller than 100 acres
and for developed conditions with large areas of impervious surface (¢.y., pavement, roof

tops).



Procedure: Design peak runofl rales may be determined by the Rational formula:
Q= CIA

A = site area (actes)

C = dimensionless runcft coefhicient

T.= time of concentration

1— average rainfall intensity {in‘hr) for & duration equal to the time of concentration and
fir the recurrence interval chosen for design

Q= peak discharge

1. Calculate the site area {A).
U'se USGR topographic maps, site visits, and other available information.

2. Determine the runoff coefficient C.

This value is abtained from Tables I and 2 based on pre-development and post-
development conditions. For mixed surfaces, determine a weighied coelticient using the

following formula:
C=[Cl1 *AD+(C2*AZ). . +(Cn* An}lA

3. Calculate the time of concentration in minutes (T¢).
Lhe fme of concertuatioy, (fuwln}, uyver a duration cqual to the tima of cancantration for
the contributing arca can be estimated using (he surface flow time curve {Tigure 1).

4. Determine the average rainfall micnsity (1).
This value is obtained from the intensity-duration-frequency curves included based on the
rime of concentration (Tc¢) from step 3.

5. Calculate the peak discharge (Qp).
Qe=(C} () * (A
Calculate both pre-development and post-development Qy.
Steps to Calculate Onsite Storage Volumes for Control of Peak Discharge Rates

V.= volume of unofl

C — dimensionless unofl coefficient
| — average ranfall intensity

T = storm durabon

A = comtribuiing area to site (acrcs)

6. Caloulate the comtributing dranage area {A).
Use value from step | above.

7. Determine the average ramnfall intensity ().
For the MJ-year event, use 1 inch/hew. Fun tle 100-ycar ¢vent, T mininum ie 1.1
inches/hour.



8. Determine the storm duration (T).
For this value, use one hour.

9, Determine the runoff coefficient (C}.

Uza valus fram aep 7 abhove

10. Calculate the volume of mnefl (V).
V.=U*[M*T*A

Table 1. Recommended “C” coefficients (Moxified for ASCE (1972) and the
Southeastern Wisconsin Hegonal Flanning Commissivig

[ Description of Runaft Arca Runofl Coeflicients “C”
" Business
Cenrral business areas 0.70-0.95
Distrct and local areas (.50-0.70
Foaldential
Single-family (0.35-0.45
Multi-family, detached 0.40-0.60
Multi-family, adtached 0.60-0.75
Residental |5 acre lots or larger 0.25-0.40
" Industrial and Commercial
| Light areas 0.50-0.80
Heavy areas
Parks, cemeteries 0.10-0.25
Flaygrounds 0.20-0.33
Unimproved areas 0.10-0.30
L.grwiscaped areds .20
Streets (Asphalt, Concrete), Drives and 0.90-0.95
Walks, Roofs
Table 2. Pervious Surface Coefficients
_ Runcf Coefficient
Slope A soils | B solls C soils | D soil
' Flat  0-2% 0.04 0,07 0.11 {815
_Average 2-6% | 0.09 .12 0.13 0.20
[ Steep ~6% 0.13 0.18 0,23 0.28

NRCS TR-35 Methad

The TR-55 Method is a single event hydrograph method for designing flow comtrol
BMPs_ 1t can also be used for computing peak runoff rates and runoft volumes for design
of runofl treatment BMPs.



The toliowing sections are taken from the TRIS Manual published by the SCS in 1986,
The use of the excerpls is 1o assist and provide general guidance for sizing stormwaler

volumes and peak flows for stormwater BMP desig

Rohorence

U §. Environmemal Protection Agency, September 2004, Stormwaler Best Management
Practice Design Guide. Volume 1 General Considerations. Office of Research
and Development, Washington DC, EPA/GDOPR-04/121.
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5 TATE OF 10AHO

AREA CLASSIFICATION MAP

(D= District Number
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LCal ipg Storm Wat umes and P

The following is an excerpt from the TR55 manual pubiished by the Soil
Conservation Service (now called the Natural Resources Conservation

Service) in 1986. The procedures can be used for calculating stormwater
runoff volumeas and peak linws far BMP decign.



‘Chapter 2: Estimating runoff

S8 Runoff Carve Number method

The: 8C5 Runoflf Corve Nuwmber (COH) method 15
dezeribed 1n detail io MEH-4 (8305 1985). The SCE
runoff equalion is

(P - L2
- [Fe. 211
' -L}+8
wWilaTE
& = mnoff (in),
P = ruinfall (in),
S = polential maximum retention after runoff
heming (ind, and
1, - initizl abstraction finl.

Inilia] avstraclion (I 15 all Insses belore runoff
boming. 1t inctudes water relained in surface
e pasianm, wale Inlbelcepled by vepelalion,
evaporation, and mfiltration. I, is highly variable but
generally is correlated with soil and eover
parameters. Throwsh studies of many small
agrivultural watersheds, [, was found to be
approximated by the following emplirical equation:

I, =025 [Egq. 2-Z]
By removing [y as an indepemdent parameter, this
approximation allows wse of a combination of 3 and P
to produes 2 unigque runolf amount. Substituting
equation 2-2 inle equalion 2-1 plves

- W02 [Eq. 2:3]
iF + (1.55)
5 1= related 1o the =0 and cover conditions of the

walershed throurh the CN. CN has a range of O o
100, amd 5 is relsted o CON by

g = 1000 - 14

CN
Figure 2-1 and lable 2-1 zolve equation: 2-3 and 24
for 5 ranpe of W and rainfall

[Eq. 241

Factors considered in detexmining
runoff curve numbers

The major faclors that determine ON are the
hydrologie soil group (HSG), cover type, treatment,
hydrologie condition, and antecedent runoll condition
(ARC) Another factor considered is whether

impervions areas oullet directly to the drainagre
gvstem [connected) or whether the flow spreads vver

pervicus areas before entering the drainage system
{unmeanneeted). Figure 22 i= provided to aid n
selecting the appropriate fipare or table for
determining curve numbers.

GIN'S In 1anle Z-Z2 (@ L0 OF rEPTEsent average
antecedent runc condition for urban, cultivaled
arricullurat, other apricultural, and arid and semiarid
rangeland nses. Table 2-2 assumes impervious areas
are directly eonnected, The following seclions wxplain

how Lo delermine ON's and how Lo modily chem for
urkan gonditions.

Hydreologic soil proaps

Infiltration rates of soils vary widely and arc affected
by subsurface permeabilily as weall as surfuce intake
tabes, Solls are classified into four HS3G's (A, B, C,
and 11} according Lo their mindmum infTllration rate,
which s abilained for bare soil afler prolonged
welling. Appendix & delines Lhe four groups and
provides a list of most of the =oils in the United
States and their group classification. The solls In the
area of wterest may He identmed from a soil survey
report, which can be obtained from loeal SCS alfives
or 5oli and water conservation district offires,

Most urban aress are only partially covered by
impervious sirfaeas: the soil remains an important
faclan b swmdl estiiates. Urbandzcation has & groater
cffect on runeff in watersheds with soils having high
infiltration rales (sands and gravels) Lhun in
walersheds predominantly of silts and cluys, which
generally have low mfiltration rates.

Any disturbanes of a eofl profils san aignifiountly
change its infileralion characteristics. With
urbanizalion, native soil profiles may bz mixed or
remaved or {11l malerial from other areas may e
introdueed. Therefore, a method based on soll

210-VI-TR5E, Second Ed., June 1986 4]
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lexiure i given in appendiz A for determining the
HSG clussifeation for disturbed solls.

{Cover trpe

Tuble 2-2 wldresses most eover types, such as
vegelation, bare #oil, and imperviows surfaces, Thers

are & number of metheds for determining cover type.

The mast earcernm 2e fisld rocammaiceances, anrial

photographs, and tand use maps.

Trealment

Traatnient 1s 4 cover type modifier (used only in
table 2:-2b) to deseribe the management of coltivated
apricnltury lands. B includes mechanion] praclices,
such az cortouring and lerrseing, ard munagement
practices, such ws erop rofations and redeead o1 no
Lillagre.

Hydrologic cundition

Hydrologic condition indicates e eflcets of cover
Ly aun] oalinmne on infiteation and canaf aad s
penerally esiinated from dersluy ol plent and residue
cover on sample areas. Crod hydrologie rondilion
itdicates Lhat the soil usoally his o ke ranelf
potential for that spaecific hydrologic woll groap, cover
type, and treatmend. Snma: Taclors o consider in
catimating the elfect of cover o inlilirsticn and
runofT are (a) canopy o density of tawns, eraps, or
olhet vepetdtive areas; (b amouns of yearrewnd
cover; (e} ameunt of grass or elose-secded lepumes in
ratations; {d) pereant of residac cover; wid (el deymree
of seerfune ruughness.

Table 2 1. —Runolf depth for selectod CN's and rainfall amauntst

Runoff depth for curve nomber of—

Tiainfall 40 45 all ] a0 3 T0 Ta Hi 25 a0 93 4
----- -- - Y 1 1T 11 £ i L B D D L LDt -
1.0 0.t 0.0 1300 0,00 Q.00 ELH (.00 .03 R n.IT s .50 0,74
1z REL AL 0 Nk A0 A0 A3 A 15 AT AG T4 S
14 A EL1) LK A0 WA 02 e 13 25 ) A1 a2 1.1%
1.6 KL A ] A il L5 A1 261 ad i TR 1.11 1.38
18 00 BLL ] X ik Riit) 17 24 A4 G5 A3 i.i-.'i-_.‘ 1G5
=0 L0 Fiy i) i I 14 g7 ML LA A0 109 [ B 7
24 A 00 e L AT A0 A6 46 i) 1.14 1.63 LG 2427
3.0 Rl -2 0% A4 S 51 Tl lu] 1.25 L&d 105 245 277
ERi Nz LB 20 i 53 irir 1.01 1.30 164 202 245 24d 527
4.0 LN 18 A3 B 6 LI 1.53 167 204 246 25z a4 a7
4b 14 | A S 102 134 167 205 240G 241 A0 Foz2 4.26
LY 2 Ad L s 1.30 L83 2004 2.ab 283 A3.85T .84 4.12 478
LLE) ] ot L] 1.I4 1.2 1.8 9,25 261 e AR A0 4 75 a1 A Th
740 B4 1.44 LG2 2.1z .60 a.1n LA 4.15 4,69 525 482 Hal .78
&0 120 174 245 2.8 355 289 4145 AL 563 .21 81 740 "r'."r'ﬁ
9.0 1.71 P 2.5 248 4.1% 4.72 5,35 b3 [a? N L 77 40 A
100 ] 2 HD 2,506 4.2 4.4 bab G232 £.88 sy A.1G 598 D40 476
11.0 273 1R2 426 S 897 A.Ad T.1d T.H1 g.48 .18 w77 1039 lf.J.TE't
12.0 3.588 419 500 8.7 .50 7.3z E.03 BTG 4945 10.11 HaTE 1189 106
13.0 4.0 4.u4 Bl .3l Az G2 bl 1o A 1048 1100 117G 1880 156
14.% 4.53 R G.55 T4 £.30 q.1% 901 AT 1Ay 1208 1275 153 14 i
154 5.33 .38 T.3a 524 19 04 14,50 11653 1237 14.00% 1374 14.39 1474
nlepolate the values shuwn to obtain rumll deptlis for CN's o minlfe] amounts not shown.
(Z10-VI-IH-50, Second T, Jows 1066} a2
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Table I-24. —Renolf eurve numbers o arban arcas!
1
Curve numbars for
Cover desrripbion byd roloyie soll mroup—

Averaga percent
Cover type and hydrolowic eendition impervicus area ' A H < (8]

Froably cevelapuad welne greas fepgeiction estahlished)

Lpen sace (lawns, parks, goll courses, semeloriss,

ke P
Poor condition {grass cover = 5090 .............. Ga TS AR Y
Fair condition (prase cover RMEE o TRED. ... ... 4% £0 o Ea

Cepizd conditicn (grass cover = Thie) ... ... . ... ' Kl il T4 &
Tmipmery iU Arase: .
Paved parking lotz, moofs, driveways, el
(excluding right-alway) .. bk & L aa
Htreets and roads:
Faved; curbe and stormn sewers (exclading

EIghl-ulwimyd o o 5 o8 HE
Praved; open ditehes (ineheling Pghl-al-wavy ... ' ' ] B a2 o3
Gravve]l focduding vight of way) ..o oo oL - i &5 50 41

- Dhirl (ineludineg righlolwavt o oo oL - ' = B 8T =)
Weatern deset urban arcas:
Matural deserl landscaping {pervious areas anlyy. A T 55 ar

Artifeta] deserl landseapinge (imperions weed
barrier, desert shrub with 1- to &inch sand

or gravel mulet and Busin borders). oo o oo L Q6 1] 96 e
[Trban diatricts:
Cammerem] and hiaineace K e LI Lo | Qs
Industrial . e T b1 ER LE] a
Residential cisiricts by average lot sk :
L8 mors ar lags (lown houses). . o000 0000 crenan s i) T 86 ) W
L aC e o an A1 Th a3 BT
L BT o e e e Al a7 e R Hiy
L ar o 24 Gd T b B3
- T L &0 El [ 1 pats
B T T 12 46 6o T A2

Developing wrban ares

Mewly praded aveas [peorvious asess aaly,

oo vegelalion]® oo B o a1
Ldl: Bnda (0B'n e detersaiongd wing cower bypea

mitnilar Lo those in table 2-2c)

=1
=1

PAyerape runal conditian, and I, = {L55

TThe average parcent impervinu? ares 2howh was uzad th develop the composite UHs Other wssumplions sre as follows: impervious areds
ape divectly connectedl to the disinage svstem, mporvious areas bawve w CN of 98, anil prerviows smeus are considered equivaent to open
poaee 10 peud hydeobyae condition, TH'= for nther combinations of cornlition: msy b vompuated weing Nruese 2.3 or 24,

32N shown are equivalent to Enge of pastire. Composice CM's may be eomputed for other combnalions of open =paee enver Ly
Yoamprosite L'z for natoral desert landscaping should be camputed nang bgures 2<3 ur 24 based on Lhe imperacus area percenlages 40N
— 980 el Ehe pervious wres N, Thy pervions ares OR's are agswmcd cquivalent 1o daseet sheub in pear uedraiegie cundition,

A oprapasite UX'2 10 0 for Uhe drsipe of tomporsry peasumes during grading and consiniction should o2 semuoied u=ing fipure 243 ar 244,
ezed ae the degres of developrent {inpervieus aren peyoentagal snd the CH's Jor the newly rraded perviows arveas.

{ElD.\.’l.’l"R.GE, ."-';.‘..;._-;_wmj F‘r] . _Tlrrh-‘l ]WJ ’ l‘).F‘



Tabbe 2-2b,—lunott cueve oummbers for cultivated apricelioral lands!

Cover descrinticn

Carve nambers for
hydrilogric soil sronp—

1y deslogic
Cover tpe Treatmence el ion A ] C I
Falluw Hare =il - T e 1 01 4d
Crap petidue anuae T2 oo TE HE LOE 0y
{annard Td e ER ]
Fawr crops Slruight. row (510 Foor T %1 RE a9
LT 0V 7 ) 24
SR 4 CH Faoor Tl ED a7 it
Good 74 i) Rz AR
anbanared (00 Foor T il ol i)
Crood 3 i) e B
4k Foar a4 TH "3 BT
(rond i1 T4 "1 En
Coentoared & devrnewd (0471 Foar i 7 W K
Good G2 Tl 78 81
OET + QI oo [E) w3 T m
Good 31 Tl 7 Fn
Small graim b Fower 3 KL a4 £B
Good %] Th H3 L1
5k CR Thwnr 4 ] i A
Goodd ] T2 = fBd
i} Purar L3 i B2 ga
Liownnd 31 T fad1 a4
[ Foscae G2 T #1 H4
Ciemm] G0 s an b
CET Punr fil 2 Tt =
Copnd afl H M T HI
C&ET ~ Sl IR v} Tl i i
Crivoa] ad [ T £
Cloze-serded 2R Mar £ ki KR B
ar broadesst ood aH T .51 Bh
leprzmmes o o I'oar 64 T 8 a5
rolation Lawad LH] Y ] &3
meadow CET Puar 63 73 Kl &3
Grood al 7 TG a0

VAveragre runall comdnion, ol T, = 025
T pege sty coeer ipptios gl o residue i oon at el 3% of te swdaee throughaul the pear

WHyeleoloic roneivion is based o combinalion of Tators bl affeet infilleation and runefT, incluring Jal density and canopy ol vepetalive
wrets, (1w ol e rolnd vover, [ anount ul s ur close-seedec epumes in rotelions, (G pereent uf reaidoe sover on the land su-
Bl LJIIR, & 0], MOV LD SRR B sl G Poug e,

P Faptors Smpaiz infiltraetion and tend winercase sunif.

Cromarts Fuoturs ehootiragy avecmge s eller Lhan avecage ndiltratioen an tenel Lo decrease runoil.

bl

(."‘»10 VIiTTH FFE? vl Ed., Juns Iﬂm}



Talle 2-2e.—lonofl vurve number: for other agricullural lands!

Curv = ambers far

Cover deseription lpdralogie soil groun—
Pyadrulogris:
Cower type eoncitinn A B i I
Farture, prassbice, nrorabge—eshtinoos a0 LI 79 Hi #a
[arage fr grazing.? I7air 1% 03 T 24
Lo o i1l 4 B0
Meadow- - continunus grass, proteeted from — el a5 T TH

grazing aned pencrally mowed for hay.

Bruzh—brush-woed-glass mixture with Lrush Faor 45 1% 7 =
the major element® Fair A5 afi T i
Lot 420 45 Lia i
Wouds—pruss combinacion (srchsd Fawr 57 i Fi Bl
o e farr)® Fair 43 G T ey
: {rood a2 28 s T

Wands 5 Poor | GG T 5
Fair a6 LE T3 T
(ro:d a30 ok il 7
Farm:Llewds—bualdings, lanes, driveways, — b4 ! 52 B

and sarrounding lots.

Vaveraer Tunndf eonditinn, and [0 = 025

e = 00 winsd cover o heavEy praeeed witk o nmlzh.
Fedt: O bto TR pronne cuver ancd mol beavily prased.
taaims = T ol cover anl lighly e unly secpsiatallv passed.

o ol ousl eover.
Fedr: 50 Lo 8% prrvand caver,
Ereanl: 3 ol cover.

dhctunl ctieve umber iz Jess U 30 use N = 30 L ranct sumputalions.

SOMA shean were comipuetedd fur sees wilh BUEE wouels ged S0 prress (essioee) cover, O0her combbsations of comlitices may b cotn;vaced
fram the CH'= fir wonsls and pasiore.

Bl Farest licter, amal teees. sad bdsh siec dheatboped By Feavy geaziy ar vegulae bareimy

Feelw: Womls wie grased bat ool bageed, oo sume Eapet Titbee ervers the zol.
Ll Woade time preotaatend Dont gezing, awd littaee angd bmegh ademeat 2l pewces tho endl

(210-VI-TR-5h, Second Ed., June 1560)



Table 2-2d —Kunalf curve numhbers for arid and semiarid mngelands!

Curve numbwers for

Cover deseription nvdrolewic soil sroun—

. Hydrologie
Civer 1ype cendition? boaR 3 r 8]
Herbaceous—mixture of grazs, woeml:, snd ' Puwge- Bl 87 03
low-growing bruzl, with brush Le Fair TE Kl [
OUnor eloment. Groad 62 7 Eh
Dak-aspen—mounluin brush mixcere of osle beash, Poor e 74 7
wepen, mounlab mahogany, Bitter brush, maple, Fair 14 57 K]
and ptler lrush, Good 30 41 48
Pinyon-juniper—pinyen, jeniper, ar both; Poor e a5 -]
pruss underatory. Fair _ aR 73 &
Good 41 i1 7l
Sugebrush with grie: andersiory, Poor- BT iy Bh
Fair ! Bl L Fil]
Sood a5 47 aa
Desert shrub—major plants include saltbush, Fuor 63 7 55 &
preasewond, sreosulebush, blackbriesh, bursape, Fair &dn T2 B 4| B
pedo verde, mesquica, aned caclus. Good 48 LA ! Ed

IAverage runof conditicn, amd 1, = 025 For rume in humid regions, use table 220,
Pt BFE rroand vover i, geass v brosk ovarsboe).
Lhein, 0 TN oo caser,

fovrrl: =T rosed euver.

MU awbers for prroup: & Dave been develsaped undy Tur desert shruh,

24 (Z10-VI-TH-55. Bevond Ed., June 19861



Antecedent runofl condilion

The index of vnalf patential befora a storm event iz
Lhie aasrnealeol o woesdfT cernlidive (JA\IE.GJ. MY In o

atlempd Lo account for the varialion in CN at a site
frorm storm Lo slorm, ©N for the average ARC at a
gite is the median value as Gaken from sample rainfali
and runofl data. The CH'z in table 22 ave for the
averagy ALRC, which Is used primarily for design
u['.]"l.“r*uﬁﬁ'r'lq Sops WEITA (SMR 198R) and Rullivan umel
Miller (1981} [or wore deLailed discussion of storm-to-
glorm variation and a demanstration of epper and
lower enveloping curves.

1rhan impervious area todilications

Several factors, sueh as the percentage of impervious
arca wict Lthe means of conveying runcft frum
irmpervious arcas Lo the doidnuge system, shoald be
eonsidered in computing 0N for urbun areas (Rawls
et al, 15813 Mor example, do the impervious areas
eonnect dircelly L The drajnape SySCem, oF do they
putlat onto lawns or ather pervious areas whero
infltration van oceurt

Conoectad Impervions areas

An impervims ares is considered connected iIf ranefl
from it Aows direcily inlo the drainage system. It s
atse considered connected if runell Trom It oceurs as
enncentrated shallow flow that runs over a pervious
area and then into a dramage system.

Urban CN’s (table 2-24) were developed for typical
land uze rclationzhips based on specilfle assumad
percenluges of impervious area, These CN values
were develpned on the assimptions that (1) pervions
urban arcas are equivalent to pesture In good
hyrdralagie condition and (b} impervions xreus have 4
N of % and are directly eonnected o the dramage
system. Sone assumed percentages of impervious”
ared are shown in table 2-Za,

If all of the impervious area is direclly conneeled Lo
the drainage syslem, bul {he impervious area
per{ﬂﬂ?ﬁ{:ﬂﬁ 0T Thi pn‘n‘!nu:—'. 151l Uz w::tiumpt.!w IE 11
rable #-£2 arc not applicable, use figure 24 Lo
eotmnpute o composile CH. IPor examnpla, table 224
gives = CN of 70 fur 2 ¥acre lot in HS3G B, with an

FE10-YVI-TR-88, dSecend Pl Suoe 185300

assumed inpervious ares af 26 percent. However, i
the lot has 20 poreent imperviows area' and a
pearrisus area CN of 61, the compasite TN ohinined
Prow fignare @8 3 (8L The OM diffcrcace laiLween TO
anid B8 reflects the dilference in percent impervious
aren.

Uneonrected impervions areas

Runoll from these areas iz spresad over a pervious
area a5 sheet flow, To determine CN when ull or
parl of the impervious arca 1s not direetly connected
to the droinage syetemn, (1) use figure 24 if Lotal
impervioes area is less than 30 pereent or (2) vse
figure 2-3 il the total mpervious area is equal to or
greater than 30 percent, becanse the absorptive
eapacity of the remaining pervicos areas wilt not
significantly affcet runofl

When impeivious area is less than 30 percent. oblain
the composite O by entering the right hall of fipure
24 with Lhe percaiiage ul wolal inpervious arga and
Lhe rulio of Lotal unconnected Limpervions area o
total mpervicus arca, Then nove lefl fo the
appropriate pervious CN and read down o find the
composite CH. For example, for a Yacre lot with 28
pereent total impervious area (T percent of which is
whasinasted) and pevsriane W af §1, tha sompneits
ON from figure 24 iz 63, If all of the impervioos
area is connected, the resulting CN (from figure 2-3)
wou] be 63
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Runaff

W (7 and the amount of rainfull heve been
determained for the watershed, deiermine runoff by
wsimy figure 2-1, table B-1, or equations 2.3 and 24,
The: yunoff (5 usually roumded Lo the nearost
hundredth of an inch.

Limilations

o Curve numbers deseribe aversge eoncitinss that
are useful for desipn purposes, If Lhe minlall
avent staad is a hislorieal storm, the madeling
ACCUrAcY decraasas.

v Usza the runaff corve numbear cquation with
caltion when recreating specills fealuwes ol zn
actual seorm. The equation dors net contain an
expression for time and, therelore, docs not
aregunt for rainfall duration or inlensity.

o The user should understand the asaumption
reflacted in Lhe inilizl abstracuion Lerm (10 and
should asceriatn thal the wssumplion applies to the
sitwation. I, which eorsists of inlereeplion, initial
LUGLLL R LBy e Dl AT RS T S AL e,
evapotrangpiration, and olhor factors, was
generulized as 025 based on data finm
agricultural watersheds (S is the poleniial
maximun retention afler runofl beging). ‘This
approximation can ke aspecially inportant o an
vrban sppliostion bessuge the cormbination of
impervious areas with pervious areas can imply u
signilicanl iniLial Inss thal may noet take place, The
opposite effecl, a prealer initial loss, can oeear if
the impervieus areas have surface depressions Lhal
store smne runaft, To use a relavonship olher thin
Ly = 0BH ene must redevelop equalion 2-3, Dpure
21, rable 2-1, ard tabie 2.2 by using the origiaal
rainfall-runoff daly L establish new 8 or CN
refationships for coch cover aznd hydrologie soil

Eoup.

» Runoff from snowenell or rain on frozen pround
cannol be cztimated sy these procedurses,

» The CN provedure is less accurule when runoff s
lezs than 0.5 inch. As a cheelr, wse angtler
procedure bo determine runoff,

+ The SCS runoff procedurcs apply only to direct
sorface runofl de not overlook large sources of
subsurface flow or high ground water levels Lhat
conteibute Lo runefl. These eondilions are ollen
related to Hi2G A suils and forest arcas tha! have
Eoen azaigued aelatively low OH's o alle 2 2.
Good judgment and experience based on stream
gage records are needed Lo adjust CH% ag
conditions warrianl.

+ When the weaiphted CN is loss than 40, use
another procedora Lo deteemine minndff

Examples

Four examples illusirale the procedure for computing
rundff eurve number {OCN) and ronefl (03 in inehes,
Worksheet 2 In appendix D is provided to assist
TER-55 users, Figures Z-5 to Z-8 represent the use of
worksheel 2 for cach example. Al four examples are
based on the sume walershed and the same storm
avert.

The walershed covers 250 acres in Dyer Coanty,
northwestern Temnessec. Sovanty pereent (175 acres)
iz a Loring soil, which is in hydrologic sail group C.
Thirly percent (Y6 acres} iz 1 Memphis soill, which is
in group B, The event is & 25-year frequency, 24.hour

gtorm with tatal camfall of B inche.

Cover type and conditions in the watershed are
different {for each exdample. The examples, therefore,
illustrate how to eomptle CN and Q for various
silualionz of proposed, planned, ur present,
development.

Example 2-1

The: presenl cover Lype s pasture in pood hydrolegic

condition. (Sea firure 25 for worksheet 2
inlerTneation, ) :

LEEH-Y -1 R-ao, Decond Bd., dune L) Z-11



Example 2.2

Soventy porecnt (372 seres) of the watershod,
oongisting of =1 the Menphis anil and 100 ammes of
Lhe Lorirg sedl, is "eacre residencial lots wicl lowns
in good hydrologrie condition. The mest of Che
walershed s scubbered open space in pood hydrologie
eondition, {Sae fipire 23

Example 2-3

This example is Lhe same a5 example 2.2, excent that
the ¥e-agcre lots huve & Lotad impervious area of 35
percent. For these lolz, the perviots arcu i lowms n
good hydroiogie condition, Siaes the impervious srea
percenlupe difters from the pereentape assumed in
lable 2-2, wae Mprure 2.2 to compute ONL {Ses

Opure 29

Example 2-4

This example is also based on example 2.2, except
that 50 pereent of the mpervious area associaled
with the Yeacre lots on the Loring sell is
“wneonnected,” that iz, it is nol dircetly connretad to
the drainage system. Flor these lols, the pervious
Ared N (3w, good conditisan) 13 Y1 and Lhe
impervious area is 26 percent. Use figure 24 1o
cormnpute the CN for these ints. CN's for the Yucre
lols on Memphis sail and the open space on Toring
s0il are the zame as those in example 22, (See e
28]

N b ZINVITHAGS, Becond BEd,, June 19585)



Worksheet 2: Runoff curve number and runoff

TroloeL e vee k‘f _f‘ﬂl‘-'t'S By wWIE

Location Lisje o 'C-““""{"-]r, T ennegcea

Tt '|D-Ill' |B§

Onecked ML bare (ol3les

titcle one; fPresent) Deweloped .

1. Funelt curve number [CHY

Zall name Cover descrlptiun Area Prodeot
e L!
and ok = ol
hydralaogie (cover iwpe, LYesfment, and A [ _ N w arca
group hydrologic condfition; el o G [Oaczes
pereent impervicus; wl| M Dwi?
ungimeccedfeonnected lmpevvious :_n:: o e G x
fappendls A} area ratin) Pl B by
Mmp"ﬁ.tﬁjﬁ Perture, qeed Ca-.d1+f¢ﬁ &l 20 230
]—n'_‘.“j} C 1|-'}4’.:. 5-!'|-u.rl?_,'. N iﬂDd mdi+:ﬂ“ 11.* _|| L] 5 1BD
Y pae only ore CKN source pet Line, Tolals = L islg=
M Cmelgliced) — !Etzllprnduct il .l . Uer Iw - T
atal ares xS
2. PRunoff
Storm fL Scorm #2 Storm ¥
Frequenty caveeeanas f [P sassansm  ¥T 25
Rainfall, P (24-LOUT) veversnranrannnnas in e
FumtiFf, 4 cuevsnancssnunnnnnsnnnnnnnras in 2'81

[Use F and CN wicth cable -1, fig. 2-1,
ot eqs. 2=3 and J=4.)

Tigute 2-5.—Worksheet 2 for rxample 2-1-

{210V ITR-GE, Docond B, June LRI
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Worksheet 2: Bunoff curve namber and runoff

Frojert !,J Toy o lkj__ bcren

Lecation ::‘\fl’i— Cnm_%-‘f’ Tﬂ‘hﬁf =

Circle ong:  Prosont @m 17 =

By wd T2 Pate Jﬂhlﬁ':
Checked F}fl‘-r_ Date [ﬁ]i lES

m-—:ls s s 4va |

1. Bumeff furve awaber [CK}

Loll name
and
hydrclopgie [cover type, treatment, aod
ETCUp hydrolegie condltion;
peteedt impervinns;
wnronnrci edfeonnected impervious
area ratial

Lover descroiptian

(appendix &)

1 Acea Pradact
O = ef
™
ol I CH % area
I I : E:Iat'g’es
-

] ! o dei-
D) o] ejdx
o ) fun
Bl b= o

Z 5H¥s I-H-u'F-r'vhu:

2

!:hil‘f"‘*fl"‘l'5| = 'I'ILLNC_»: o 1.1}+51 Goed cardition 1o . " T 3250
) LTy I pRreigey

focing, € [Ypace lods, god condibion |20} loe | gees
Loring, & [(in . apere, gond candifios | . RS I Tl

A lige only ene CN source per line. Totals = 50 I‘J—:j'raﬂ-“::’
TR, B
G fwelyhied) = Loral product | IE" - e Use UH = o
tobal area rED T
2. FKuncff
Ftocm £ Storm #1 Meorm #3
FORqQUenDy weuenwnnnn ttttamrammnnnnnmmar FE =y
Ratufail, P [F4-RoUL) ciucvrveveeasaeneer iR ‘5"(—’}
rumeff . O o i e eaaa In 3,28

(lse # dand LN with table 2=-1, {13, 2-1
ar eys. 203 and 7-4.)

Figure 26, ~Workshest 2 for example 2.2,

(LYW I-T T, Gevuend Thl, Juus LG




Worksheet 2: Runoff corve nnmber and runoff

1

h,
Crwiece b eavenin facres i IR pae 1o 11 1By

Location L3y= o Crnrdog Tewaeszee Chwcked Hit'  Date 1slz3las

|
Circle gne: Tresent m

1. Funoff rurve nuahbetr [LH)

Soil nmame Cowver descrlpblon T hrea Frodurk
and LR =" af
hydrolegic (cover type, TTEatmenc, and L LN % Area
1] ey o
group hedralsgic condiciom; Pl 1 Eacges
morrent impervious: el 71 T|Omi-
uneonnected/ connacbed impErvicus Z1 | w07
{appendix i) area raclol o RS
A5 tperyindl
. - " ]
M""“‘ﬁll"'f'. [ ||'Ir1 aree ]Ia+:l ":"ru-:-:[ ch-ﬂ]i'htm 1 TS SE80
By imparvigueE
] ﬁq':uij l':__ lI'||I2 L=t-N } 3 ll-n*"sj ﬂmd G-A‘!nﬁ].r_lhﬂ""' | BZ | Bzﬂo
L.Dl‘iwﬂl o DFF‘V‘\ S pac® | ﬁqad ompd i T4 s C=oh
1 Yce only ore CH suurce per llne. Tokals « 250 \.GlLBDCI

el (weighred) = Tatsl product TR L 2 . Ose CH =

tolal area 2= :
2. PRunoft
Stotm 1 Storm F1 Scorm ¥3
L5
FIEaquenty coeemrttttoansmrtionnnnns snses  ¥T
Rakufail, T [Z4=huuT) sisvammrerenn taane Im [ID'D —
hunobE, O samaaacas brbamanenan - in 3.48

{Use P and 0N with table 3-1, Eig. 2-F,
or egm. -1 and I-4.]

Figure $-7.— Worksiest 2 for example 2-3.

{210-¥1-TR-55, Secund k., June 1359} a1s



Warksheet : Runoff curve number and runaff

‘-Ir"n [T Il\-|| J'ﬁi'!:r-"'_,‘-

Puowja=t

=

By w104

Location Toer Cowet-§ . JThrawenss

Cirgle ane: TPreeesnt {E_EU&].D_H_\-‘:JEE' F

Detr 1n!lliﬁs

Chacked ¥eid  Dace TARAT

l. FHunet{ curve nuwsbec (CHD

——_eeee—

S5pll mamr Cover descrigprlicn l 14 Area Produet
and 1 ChH = ul
mydrntagle (cower C¥YpR, trealment, aad Y . CH 2 area
BTEGUE hydralogic condloloms ST T [acres
peToent impereluusi o S0mi
snconpecied! coance led ipporvious 21 &l «|Or
{apperdiz &) aren ratic} R I
255, e nected Ju',I.urrr.u'o-a-c
. . eet. |78 T R &
Mf'w [Ellr'l"-:-J.E’ lulrl G e 1&45 Y ':ijmd Foprt s Tior <
LT g frapteiencl wn b so¥a
- Y - —
. i - g
Lc-"_'hﬂ | {" "."r‘?_ e e ]e‘l‘sr ':'_I“:-ur_l [Pl 4 T4tk K= fals
AT - o r
(=TI :“C _"F - E e, ) E.&nﬂr_'l-:-‘—"‘v"- 74 jq' oL
L' irce pnly ene CF sparce per line. Totals = L0 'B.[—.-Cﬂ
- = tocal praduct -|R,m = L _ '
CH fwelphted] Cotal ares . - j f_; =t
7.  Runoff =
Sterm £l Scoem §2 Storm M3
7=
Fragquency «aoueau. . bearaenaan N -
} Rainfall, F L ITTITS ) sedamnaan i s”‘{"} _
Bonolf, @ isnassmanannssnsnnnanas in 5‘“31 J

(Uge F asd M wich table 2-1, fig. I-l,

ar eys. I-3 and I-4.}

218

Figure 2-8, -Warkshevt 2 for example 2-4.

(BL-VI-TIC-00,

Sercond 1ol Junc LEEE)



Chapter 3: Time of concentration and {ravel time

Travel time {10 iz the time it tukes waler W Lravel
firom one location to anather in 2 walershed. Tiis a

eennponent of time of concentration {Ty), which iz the
time Ior ruhell to traved Trom the kY drauncaly most

distant peint of the walershed Lo a point of inLerest
wiLlhin the walershed. T, is computed by swuming sll
the travel times for comsecutive components of the
drainage convevanee syslem.

Tp ivflueces Lhes shape and peak of the runefi
hydregraph, Urbanization esually decreases Te,
thershy increasing the peak discharge. But [ can be
increazed as g resalt of {a) ponding behind small ar
inadequate drainage systems, including storm drain
irlets and road culveris, or (b) reduction of tund slope
thrngh grading

Factors affecling time of conceniration
and travef time

Surfzce rouphoess

One of the most significant effecis of urban
developmoent un Oow velocity is less relardance to
fow. That is, undevolopad areas with very slow and
shallow overland Now through vepetation become
wwdifice] Ly wibans develupnont. Wis Qo o then

delivered to streets, gutters, and storm sewers thal
transport runof downstream mare rpidly, Travel
time through the walershed is generally decreased.

Chaonal chape and [low patternc

In small non-urhan watersheds, mueh of the trave!
time results from overland flow in upstream areas.
T'ypically, urbanizalion reduces overland flow lengths
by conveying slorm runoff into 2 channel as soom s
poasible. Sinee channel designs have eficient
hydraulic characteristizs, runolf flow veloelty
ineresses and travel time decreases. -

Slope

Slopes may be inereasad or decreased BY
urbanization, depending on the extent of site grading
or the exlenl to which storm zewers and street
ditehes are used in Lhe design of the wuler

manapemen: system. Slope W tend Lo inerease
when channels are straightence d and deereaze when
averland flov is direcked threwagh slorm sewers,
SLPees, pulters, and diversieos.

Computation of teave!l time and
time of concentration

Water moves throuph a watershed as sheet flaw,
challow econcentruted fllow, open channel flow, o
some eombinalion of Lhese. The type that occurs 1z o
fumetion of the convevance systom and is best
determined by field inspoection.

Travel time (T} is the ralio of fiow length to flow
velocity: '
.

_ [Eg. 3-1)
Ti 3600 V

where

T, = teavel Limc (hr),
L — flow lenglh (It),
¥ = average veloeity {ft's), and

4600 = conversion Taetor from seconds Lo hours,

Time of eancentration {To is Lhe sum of Ty values for
the various consecutive flow segments:

Te =Ty T + - Tt [Tq. 32

where

T, = time of concentration (hr}and
i = number of low sepmerts,

(21-VI-TR-5B, Becond bd., June 19sG) 31
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Sheet flow

Sheet flow iz flow over plane surlsees, 1 usually
vt a b ke Jeelwaler uf sl YILEL s5hieeL [y,

the friction value (Manning's n) is un offective
roughness coefficienl that inctudes the offeet of
raindrop impact; deyr ever the plane surface;
obslacles such as lilter, crop ridges, and rocks; and
arosion wrd Lransporlation of sedimenl. These n
valnes ara fur vary ghullawr flow dapthe of aboue 0.1
foot or 20, Tuble 3-1 gives Manning's n values for
gheat {ow for varkous surface conditions,

For sheet flow of loss then 300 feet. uze Manng's
kinematic solulion (Overton and Meadows T976) to
cotnpule Ty

0,007 {nLjeb {Fq. 5:4]
T (T glld

Table 3-I.—Roughness coelicients (Manning’s n) Cor
sheat Tow

Suriace deseription n’

Smooth surthecs {eencrele, asphall, gravel, or
bure godll oo o A

Fallow fno wesidecy ..o oL n0s

Cultivated =oila

Terniba cower ETHML oo i e [EXALi

Residue cower =20 . .. % ]
Crass:

Short grass prairie - ... L., 0.15

L P { -

Bermudamsss. ..o i 0.41
Hanmgre (nadarnl) oo e 0,13
Wonds?

Light undertwnsh. ..o o 40

Dense undarbrizk .oooo oo (.80

"The n raluss are s composite ol inlurmation compiled by Enpman
[T,

Slnelndes species seeh an weeping lovemass, blucgrass, builal
grass, btue grama grass, and native @rass wnikiwaes,

Whan selecting t. consider eover w o height of aboot 00 fL. This
15 the ooy purt of the plaet eovar that will sbetruet ahoot fow.

(LY L0, Scseoone] Dol Jumae TRy

whore

Ty = travel time {hr),
t o= Manung s rowghness coeflicient (Luble 3-13,
b = flow length if),
Ps = E-year, 24-hour rainfal (n), and
& = slope of hydraulic geade ling and slope,
ftift). '

Thia airplified form of the Mlauoning™s kinenalic
sotutiod is bused on the following: (1) shallow steady
uniform flaw, (2) constant intensity of rainfall excoss
bhat part of 4 rain available for renoff), (3) rainful]
durslion of 24 hours, and {4) minor ellecl of
ifiltration on iravel time. Ieainfall depth ean be
obtatned from amnendix K.

Shallow concentraled flow

After amaximum of 500 feet, sheet fluw usually
becomes shallow concentrated flow. The average
veloeily for Lhis flow can be determined from figure

# 1, i which avernge velocity i a funclion of
watereourse slope and type of channel. For slopes
less than (.05 {0t use equalions given in appendix
F for figure 3 1. Tillage can affect the direction of

shallow concentraled flow. Flow may not alwavs be
diverlly st Wlie walersbiend  slopas I LEIREe rus

aerags the slupe,

After determining average velocily in fgure 5.1, use
equation 3-1 {0 estimate travel time for the shallow
concentrated flow segrent.

- Open channels

Open channels are assumed to begin where surveyed
eross secllon mformation has been oblained, where
channeds are visible on asrial pholopraphs, or where
blue lines (indicating streams) appear on Uniled
Statez Geological Suvvey (USGES) quadrangle sheets,
Manning's equation or water surface profile
information ecan be uged to cstimate average flow
welocity. Average flow velocity is usually delerimined
for banlcfull elevation,

e



Manning’s equation iz

1.49 pB% gl

Vo [Ea. 3-4]
n
where
YV = average voloeity (Ftis),
r = bydruulie ruding {ft) and is equal tn a'p,,
a = cross secelional flow area (ft2),

Pw = willed penmeter (T}
= slope of the hydraalic grade line (channel
slope, L), and
n - Mznning's rengliness coefficiond for open
ehannel fluw,

o
|

Mauwiige's u values for apen channel (luw can be
obtained Trom slundurd textbooks such as Chow
{1959} cr Linsley et al. (19RZ). Alter average velodily
is eomputed using equalion 34, Ty for the channel
geprnent can be eslimaied using coguation &1,

Reservoirs or lakes

Sometimes it is necessary to estimate the veloeity of
flow through = reservoir o lake ac the outlel of &
watershed. This travel thne is normually very amall
and can be assumed ag zero.

Limitations

o Manning's kinematic solulion should not be used
forr zheci Qew longer than 20 foet. Boguolion 3 3

was developed for use with the four stundarg
rainfall intersity-duration rolationships.

« [0 walorsheds with slorm sewers, carefully
idenlify the appropriale hydranlic Bew path to
atimate T Starm sewars generally hundle anlir o
strall porlion of @ Jarge event. The rest of the
peik flow travels by streets, lawms, and o on, bo
the outlet. Consult 2 standard hydmslics textbook
to determing uversge velocity in pipes for either
pressure or nonpressure flow.

o The rminimum T, osed o TR-5G s 0.1 houwr,

v A culvers or hride can act az a reservour notlet if
thore is sipnificant storage behind il The
procedures in TH-GO can be used Lo delermine the
Pk oy wembieon of Lles coden L PheiieiTesd
slovugre routing procedores should be uaed to
determine the autflow through the eulvert.

Example 3-1

The siietch below shows a watershed m Lhyer
Cotinty . northwestern Tenncssee. The problem i L
conputz Te al the outled of the watershed {poln T
The E-vear 24 hour rafell depth 1= 5.6 mches. All
three tvpes of flow oceur from the hydredically muost
distant poinl (A) Lo the peint of nteves! (Th T
coinpuze T fivst delarmine 1 for euch sepment
firam Lhe Tollowing infrrmaiion:

Sheel Dow; denze pras:; elope (3) =
001 fufft, and fenguh (L) = 100 &,
Shallow eoncentrated Dow; unpaved:
g = 001 fuft; and Lo = 1400 L
Channel flow; Manning's n = .05;
Tow area [4) = 27 il woettad
perimeler (pgt = 282 [t 5 = (L5
L and Lo — THH) 5.

Segmenrt AT
Eemment B

Sepient O

GEE T Ure 3-2 D ilus l.:umpul.attiuu:: LLLced: e
werkshect 3

(nat to =calel
"

.- ———— T ——

-4 (Z10-VETTE5E, Becond B4, June 1026}



Waorksheet 2 Time of concentration (T.) or travel itme (1)

Proj=ct H Eot\.-'l'.v-tll‘f Ai-rn:'-'a A S

pace tofclas

Location MD"!"-"_ r‘;b"""dlf} TR e TR R flecked J'l'-'?/_ Daktpe |-’_',|.ﬁ|g-_£

Clrele one;:  Prezent |fI:I-«-.1u|!lr=:»|;w:d“"I

Ciecle orer (:;) Tt thruagh Fubarcea

HOTES:. &Space Eor as 2dny as Luu sepmenis pel floar TYpE
workshees: .

lacludgé A Wap, SciEmsild, we Juowglpedan =d flm--

Sheer flow {applicable ta T anly) Segment LD
1. Surfare degscription [table =13 (ioaerea---n

2. Mamnlng’s roughness epeff., o [cable 3ALY ..

3. Flaw length, T {reral L € 0L 1LY covenanar- 113
4, Tuo—yr Rb-hr ralofall, Ty ceececinrsinaaanas in
5, Land SlOF2, 5 samesama-ssssssare-cossnnar--- ttife
B. T, " ﬂ;ugisiibﬁzl— Compite T ... .. hr
2

Shallew concantrated [lou Segeecnt ID
7. Surface desrripilon [(paved oC unpaved} aeeaa

. Flow Iength, L couvarunn P fec
%, Waceccoorse Blope, 5 sessssnaa--tisnammr---- fe/ft
0. AVELsEr volicivy, ¥ §0lguee B kP oooooo.-. reta
1. T, - —ﬁtm Compure T .ovenn ke
Channel Flaw Regment TD
13, Crosg secthinonal flow ared, & -sessnnemnnaare Ec*
3. Weetred parimeker, Py =emrmmes-sssserararaans Fs
lta, Hydraulle zadius, € = Fi Compute T aras--- Er

W

15. Chanmel SlOpE, 3 cev-sssssssmrracsssnnnrers- iefEc

16. Hanning’s roughness cosff.. nococavnnarraaas

L )
17T, T om 1.4% rn hd CoODDUEE ¥ aevesaa 1LFS
1B, Flow lengzle, L ---aiueemnns eraamnaay tipnanm fr
L
1%. T: " 0w Colputs Tt ...... bt

20. MHatershed or subacea T, oF Tt {add Tt in creps b,

can be vsed

capgmanTe

toer each

=)

TERYE
e ALS

e

b

SN

2.0

5130+L

= [D_?;D

BT

Unrmvffl

1y 00D

G‘Dll_

1. b
o.2u4+]

~|-lo.zy

L

27}

sl

CAST

| ©.00%

[eN=1Y

2,08

1300

11

0,39 |+

|-{oagl

R 1.1 B |- I

Figue 3-2.—Worksheel I for exangle 3-1.
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Chapter 4: Graphical Peak Discharge mcthnd

This chapter presents the Graphical Peak T¥scharge
method for computing peak dischurge fom raral and
urhun aress, The Graphical melhod wos developed
Touan hl'!.'dulg‘l.-i.]_lll rJ.IIrI.lI'!,'hl.:."\ u."\.]u!:_ -0, ”Guu:yu{.ul
TFropran: for Project #ormulation -Hydralogy™ (SCS
1983). The peak discharye couslinn wsed is

f{p ‘:'I_HA:HQ.F;'. IEL-|. '4”
s ri
g, — peak dischargre (efs;
gu = unil peak dischicze (esmdin,
Ay = drainage area (miZh
3 — runedl fin); and
Frn = poud and swainp adjustment factor,

The npl vequirernenls fo Eho Graphicol methor are
aa fnllows: (101, fhoh, 120 drainage wres (nni), {3
appropriste eaiafall disteihation {1, T4, T8 or TTE), {4)
L4-howr rainfalt (o), end (5) CONL I pooed aod swamp
areas are spread Lhronghou! the watershed and are
AL conlderol] noohe T CompuRiALon, 1o adjusumeni
lor poeut and swaenp areas 13 also ueeded,

Peak discharge compntation

For a zelected yaintall Mfrivueney, the 24-hour ruinlll
(M is obtained from appendiz B o8 more detailed
local precipilalion maps. CN and Lotal ranoff () for
the walershed are compuied zeearding to the
metheds outlined in ehapter 2. The CH iz used o
dalermine the initial ahstrwetion (L) from table 4-1.
[/F is Lhen computed.

If the computed LyP rao iz outside thee ragre shown
i exhilt 4 {4-1, 4-1A, 4-IL, and 4-TII) far the raintall
diztributinn of interest, then the Hmicng value
should be used. 10 the raLin falis between the limiting
vahuos, wse lnear mbormolation, Figure 9-b Ulusiyies
the seneiivity of 1/ to ON and P

FPeuk discharre per square mile per inch of ruonff
{qu) i obeained from exhibit 41, 414, 411, or 4411
by using T, (chapter 3), rainfall distribulion Lype, and
LF malli. The poand il swaieg adjusbioent factar 15
oblained from table 4-2 {rounded to the acsvest table
valoed Use worksheel 4 in appendis L) to wid in
computimr Lhe peak discharee using the Graphical
method,

1.0 77 _|
A —\
i '
E‘“ Ch=dn
1
A
.-'I:-l\H HHHH‘_H' _“‘h_hhh_‘_"‘—h—_\_\_‘_‘_\_
e B \
’ 1 ; ; b I9 I:I ]I3 e
Rainfall {?], inches
Figuye 4-F.—¥ariation of [ for P and CM,
Tuble 4-1.—1, vaiuwes for runoff curve numbers
Curve L. Curve L.
namber (i} numbar {inl
an © 3.000 it GEST
41 2.ETH Tl 0217
a2 2762 T2 (L.TTE
i 2651 13 €. 740
44 2510 T (.703
41y £ TH LTy
41 2445 TG 0.632
A7 8200 T (.097
45 2187 T 0S5
45 2082 T 0532
Gl 2.000 80 (1)
Bl 14522 a1 {4069
b 1.5 LY .45
% 1.774 ] {410
d 1.704 84 {351
b 163G 8a 11,354
B 1.a7l g 03206
57 1.5 HT 0.2
G 1443 a [¥74
vt 1.390 249 0247
] 1.333 i N2z
it LETH a1 0165
¥ 1.2206 s 01.174
63 L175 ui 0,15t
g4 L1256 “ ni12g
fin LT 45 0,103
£ty L0350 95 0.0HS
1 D280 uy LLX R
64 IR} Y5 {141
&4 0895

Z1I0-VI-TI-00, Second NI, June 1980)
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Table 4-2.—Adjustment factor {Fl_,‘.l for pond and swam)
aress that ave spread throughout the watershed

Porasitama al 11nn.r|- ard U ATess l"P
Q 100
02 097
LG 0.7
a0 {73
5.0 072

Limmitations

The Graphieal method provides 2 determination of
peak discharge only, 10 8 hydrograph B aeeded o
. walershed subdivision i required, use the Tabular
Hydrograph melhud {chapter 33 Use TH-20 if the
walershed i very eomplex or a higher degree of

aecuracy is required.

« Tho wotorehod muet bae hydralagieally

homogeneous, that is, describable by one CN.

Tl vse. soiis, and cover are disteibuted

poitormly throughout the watershed.

+ The watershed may have enly one main stream or,
if more than one, the branches must have nearly

agqual s

+ The method cannol perform vatley o reservoir

rouling.

« The F, factor can be applied enly for poads or

gwamps thatl are not o the T Ouw palls,

o Accurary of peak discharge estimated by this
method will be reduced if [T values are used
that are ouiside the range given in exhibit 4. The
liniting [P values are recommended for use.

+ This method should be used only I the weighted

CH 15 greater Lhan 40,

« When this methed is used to develop estimates of
peak discharge for beth present and developed
conditions of 4 watershed. use the same procedure

far estimating T..

*

10 hesirs.

% valuos with this method may range from 0.1 to

Example 4-1

Carmputs tha YEargar pauk dicehargs for Lhe 2R0anes
watershed deseribed in examples 22 and 3-1. Figure
4-2 shows how worksheet 4 15 vsed Lo compute 4, as
245 ofz.

& LI VITR-EE, Socond WA | Jimn 195A)



Worksheet 4: Graphical Peak Discharpe rmethod

Froiect Heﬂvﬂ‘f‘\“f Acres - By LI Natre 'lhllu:inglg

Location Toyer Cau- "In-&fj TRwvessed  checked H¥  Dare Ic}.]mfag‘

Circle one: Present { Developed }

l. Data:

0.39 miZ (acees!Bal)
=3 {From worksheet 2 F-—nau = 2-5 _
].53 hr (frow un.vrkshcct 3}) Fuaure. S-2
I (I, la, 1L, I1I)

B
1

Prainage ared cceceas-a-

"Runeif curwe number .... O

Time of concentration .. Tc

Rainfall distributlon type

Pond and swamp areas spread
throughout watershed ...... = - percent of L (=~ = aecrss or |11i2 covared)

Storm f1 Storm #7 | Storm #3 |

T Framuane¥ oo e 25-

3. ERainfall, P {Z3-hour) sevsesssccneoocenn. in E‘o

4, Ipitial abstraction, I eeeevnrnansenseas in ] GG
[(Use CH wich tahle 6-1,3

5. Compute Iafl:’ v aAda R R EA s ahaban e 0. il

&. Unit pesk discharge, g siuvsviuisevunan. csnfin 2770
(Use T, and ‘Ia.-"F with exhibi: 4= JL 3

Fo Runeff, O oo rmrraanrannrrsnnesacsrnan in 3.28
(Froo worksheet 2], Flahrﬂ. -

. Pond mnd swamp adjustment factor, Fp I e

(Uge parcent pond and swamp area
=Lith rtablc & 24 Tactor fa 1.0 fw.
zero percent pond and swamp area,)

5. Peak discharge, Qo rrmcrrcnreasisasansss cls rB !+5

{Where 9p " quAmQFp}

Figmre d-2. —Warkshesl 4 for examplhe: 4-L

(210- VI TR &6, Sceond Bd., June 10E6) 173
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Worlksheet 2: BRunoffl curve number and enoff

Froject B ) Ty

—— - I]-Ita —
.Lcur.ati_on . . Checked Date
- - _— .
Circle coor Present Beveloped
1. dpnnFF sarvua rumbar M)
S0il name Cover descripticon ] Araa Froduct
anl CH of
hydralogic {cuver rtype, Crearment, and e CH % area
Froup hydrologic conditian; | T T E]acges
PELCCIL IMPETYLO0G] al ™1 T Umic
unconnected/connceted Ippervious a2 ] &|0%
{appulzndix A) area ratin) L I
—
E——
M Use only ona W source per line. Totals = _
, tetal product
£H hted} = ——— - - . - |
(weighked} Total aroa : Use CN
2. BRunnoff
Starm #1 Starm #2 Strarn #3

FrEqUEHCy L N N N R R T R R ¥r

Balnlall, P €24-hour) o veveacronns veass 10

L o e P rA AR R Fu

{Use T and CW with table 2-1, fig. 2-1,

. ot egs, 2-3 and 2-4.)
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Workshcet 2: Time of concentration (Te) or travel time (Ty)

Trojeect A ) ; Lo Tale

Locatinn . Chacked Date

Cirele gne: Present Developed

Clrcle one: Tc Tt through subatea

ITOTGE . Dpacl Do H5 IHNY A5 LW EEREMENIS 2T TLOW TY¥pe cdn be used tor sach
wortksheats,

Include & map, schematir, or descripeion of flaw segments.

Sheet fleow {applicable Ea T, only) Sogment 1D

l. Surface description {Eable -1 voviiiuvenns _

2. Maoning’s toughness coeff., n {rabla 3-13 .. _ ]

3. Flow length, L (total L 4 300 [E} ciuuvnrass ft

4, Tue=yr 24-hr rainfall, P2 st e b in

5. Land slope, 8 c.ccemucuannas tbrmeae e [tfEt . .
oy ﬂ:g#g}” Comprte T, ... br [ L

2 — 1

challow :nncentrﬁted Elow Segment ID

7. Surface descriprion (paved or unpaved)] ..... F ]

3. Flow length, L .......... P, fr

Y%, Watercourses slope, o e eeeaeeeeaenaaaas vens LESEL

If.  Auarapn welanfry, ¥ CFigaes 213 ... ._.._.. Eefa o

L. T, = EE%E_E Compute T, serens hr + = | ‘
Channel flow Seguent ID
12, Cross sectional flow aArea, 8 coceeeeeucninan fr2
13. Wetted perimecer, Dy, ssaranaisismananaiann. ir
I4, Hydrawlic radius, T = ;i COMPUEE € aauess. fr

15. <Channel slope, & ...... T ......... PR i . & o

15, Hannlng’s roughness coeffo, u coaevvnoann.s .

17. v = 1.4% rzf3 Elfz fompute ¥V ....... ft/s

JB. Flow lengbth, L weviieevurnnmamanas errrraers £t
e T, r o Compute T, ...... he |+| =

20. ‘Watershed or sukarea Tr ot Tt fadd T, in steps &, 1L, and 1%) .vsuu. Dr

{210 V1 TR 86, Sceand Fld., dunc 1080
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Worksheet 4: Graphica! Peak Dhscharge method

Froject By ate

—_ —_——

Lurdl Lom Checked Date

Cirele oqne:  Present Developed !

"Funoff curve nogber ..., CH =

Dava:

mif (acres/640)

(From warkgheer 294 N

Tialudge HATET weumaa rews B

D —

Time of concentration .. T, = _hr {From warksheec J}J
Fain{all distribution type = I {1, Ia, EI, ILIL)

Feud and swamp areas spread

Clocwuplivul WELETHMNRE .y pesa = aercent of Am ( acTes or mld coverad?
4 Storo f1 | Sterw 82 | Storm F9

Froquenty «vcvununcrriniinnnnas trepmaaa va ¥r

Rainfall, P (23-Mout) seveiennnnns Traaaaaa in

Initial abstractign, I . in

{Use CN with kable 4-1,3

DoenpiaLis laf'r T

Unit peak dischatee, § ...veenno.. veaa.a  wEMfin

(Use T_ and 1_/P with éxhibic &- If )

Runaff, 9 tiagateenna " hhbean s taiiaeas ]

{From worksheet 2). 'i:'ltaurﬂ. 2 -k

Pond and swawp ad justment Factor, F ..,

_]
|
J
j

{Use pereeat pond and SwWamp &Tea
with table 4-2, Factor 1s 1.0 for
Zere petcent pond and sawamp atren.l

Frak diseharge, qp e, efs

1 = 0
(Where g quﬁnqrp}

tagre 4 =YW oarksheet 4 for exarmple 4-1.
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AFFENDIA E

EXAMPLE STORMWATER RESIDENTIAL SITE PLAN



Appendix E _
Ouline Tor Example Stormwater Site Plan

In general, the following type of information should be included in & stormwater site
plan. Consult the local permitting authority before preparing the plan to make sure it is

necessary i1 1he project site aren . and also tn delermine which elements of the plan ame

requited.
L

II.

m

iv.

5

YLL

1x.

X

Project overview (brief description)
A conceptual site plan, including the following;

* [ocations of structures, ather impervious surfaces
= Lot layout

& Sethack requirements

s Existing site features (topography, comtoirs)

| |

Water qality rensitive ateas

* Rpad nghts-of-way and easements

Preliminary condilions summary, including sl types and depth to high
groundwater. '

Of-site anatysis - analyas of off-gite upsiream end downsUeam condilions,
including capacity of the downsiream system.

Iemtrfication of adjacent land uscs and environmemally sensitive areas.

-I—T}rrl rn'ing'lr'. ralenlabnma

A site plan {or design and placement of propose construction Best
Management Practices (BMPs}, including erosion and sediment cantrols,
using standard map symbols

Design &nd placement of proposed permanent stormwater BMPs, meluding
prefiminary sizing calculations

Operations and mamtenance plan for the lemporary and permanent
stormwater BMPs '

List/descnption of other permitg for the site, either issued or planned

The Stormwater Site Plan should be stamped and dated by a professional civil
engitieer licensed in Lhe State of ldaho and then submitied 1o the appropriate

revigwing agency.



Example Stormwater Site Plan
1 Project overview

Construcd 2 house of 1800 sq &, attached garage of 400 sq £, and a gravel driveway 250
long  The lorie 7 3 arvas in cive, lncated at 24040 Ronr Hill Rnad in the Dindge Ranch

Development, Since it is cwiside the sanitary service area, the house will be served by a
SEpPHC System.

i1, Site plan

Fyeure 1 shows the conceptual balding plan inchudmeg the 1ot layout, comour lines,
building footprints, driveway alignmenl, property lines, county nght of way, and location
of ncarby sircam {sensitive waterway). The direction of surface water flow is also
showt.

TIL. Preliminary conditions summary, including soil types and depich o hi.gh
groundwater '

The Sail Survey map from the Natural Resources Conservation Scrvice shows that the
s0il type at the site is classified as Archibal Loam, a silty loam. Its hydrologie

classification is Type B. A well log from an adjacent property showed a groundwater
elevation of 3040 feel, 3o the deplh 1o groundwater 18 assumed to range from 1010 18
fest. For BMP selection, the minimum depth of 10 feet was used.

The developer of this subdivision surveyed the 2-foot contour intervals. The average
slope is 2 femt vertical/?0) fiet horizonial or about 395

IV. Off-site analvsis — analysis of off-site upstream and downstream conditions,
including capacity of the downstream system

Approximately 2 acres of undeveloped land lie upslope and appear o dramn mto this
property. Flows from this upsiream properly were assumed to be insignificant and were
not included in the calculations. RuncfT from the 24040 Boot Hill Koad lot enters a
dreinage ditch that leads to a culver about 100 feet away. The culver is 12 inches in
diameter with a 2% slope. The capacity of the culvert is 2.3 cfs. {Caiculated using an
inlet comrol nomograph supplied by the Idsho Transportation Depariment).

. ldentifieation of sdjncent land uxes and envirormentally sengitive areas

The lot is situated int & development zoned for single family residential. About half of the

lots are developed so far. The only emvironmentally sensitive area is a small siream hat
is lacated 200 feet downhill from the site.



VL Hydrologic calculalions

Hydrologic calculations are shown in the attached worksheets. The first set of
worksheets show (hat the peak flow previous {o development is 0.0072 cfs. The second
set shows peak Rows afier development are projected to be 0.1 cfs, 114 times as great.

VIL Plan for design and placement of proposed canstruction BMPs

The Stormwater Site Plan, Figure 2, shows the placement of proposed construction
BMPs. These include: '

x Prescrve existing irecs by establishing cleadng Hmits to be marked
betore slarlung CONSITUCTION

. Stabilize the stope with matiing and seeding where it will be cut
for the house

- Realign drivewsay ta lessen slepe

= Cover excavated topaoil until reuse

. © Stabilize eanetmiction anirence with gravel

V1. Design and placement of proposed permanent stormwater BMPs

The first three BMPs listed above will remain in place as permanent BMPs afier
construction is finished.

IX Dperauon and maintenance plan for tempum:ry and permanent stormwater
BMPs *

The only maintenance anticipated for the permanent BMPs is watering the sceded slope

ae neceseary until the grace 1x re.wetahlichad
X List/description of other permits for the site

A local building permit
A septic permit from the local District Heakth Departrnent
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Figure E-2. Stormwater Site Plan
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Projecc

Worlisheet 2: Runoff curve number and runofi

S4090 et Ml Load s 2eF

Location

Dodee Conch Devel,

Checked <K& Daﬂe_i‘LEEij_l

Clrela ane: Daveloped ;::’.3 3 AT
l.. PBonoff curve number (ON3Y
Soil name Cover descriprienm 1/ hrea Praduer
and . o af
hydrolegic {caver type, treatmant, and i S . CH x area
Eroup hydralagie condition; e I [ [JECEES
peiwent fwpervious; w ~ ™ mi -
unconnected/conuecced impervicus 2l oa! Jﬂx
{appandix A} area ratio} el 21 =
Mrehiba\ g bl \
[
B W ; jcmcl Cma'r]wﬁﬂ %] o0 | 5500
L yge only one (¥ seaurce par line. Torals = ;tjt} ng;I?T:D

O (weighted) =

2. Runoff

otal product _ 5500 . 5K . o - 55- |

Earal araa

fod

FrBUUBALY suwvicntuintrnnvinarananamesnsn

wsed T3 -2

Raiafall, P {24=0our) . eereeiTaavanaren

(Use P and C¥ wich

Brviw S8, ] daasmemanssa L e msdsraTe
fig. 2-1,

ar eqs. ¢=3 and 2-4,

¥
n

e

Scarm V1

Seara 23

<

%%

02

{#10. VI TR.&5, Seannd Bd, Funa 108R)



orhsieel 30 Time of concentration (T.) or travel time (&'

Proje=t 9'{&’1}9 apsfz'?I ."'I"{.I'\;’; f?cje:r{‘j &r ﬁj?;

Location

(210 UI.TR.35, Zazcnd 4, Terma TTREAL

Circla pna: Developead
- Girale nng; Tc Tt theough subarsa 1
NS ¢ .‘:;u:r-n fram ae mARY 35 Fin capmaets por 7 pr rea amer Lo anad fer cackh
warksheer.
Inclnde a map, sehemacic, or deseriptlon of flav smgmantcs.
Sheme Elow (Applicable ro T, aniy) Segment D
wocds ae
1. Syrface d=SCTLOTLON (CADLE J=L) suwsssatsssa e
2. Hanning’s roughness coeff., n {rabls 1-1) .. ﬂ,lfp
assumie Viehl wedow L —
3. Flow lengeh, L {Taral L < 300 £€) ...vsavs.n £z | 50
4. Twe=yr 24-hr tainfall, R LT TT IS P In =Y
T
5. Lland 3lope, 8 -cysmsarnamenannn rereemadaaaan fr/iz | =003
0.8 | ]
_ 3.207 £rL3 - - A S =
9 Tt = —;W. Compura T, ...... he L& ? ]
5 =
Shallow concentcaced £low - Segment 1D
7. BSurface descriprion (paved ar unpaved} ..... (¥
ca
8. Flow lemgth, L wuuceccwesccasssssaninsannass fx sV
1
9. Watercourse slope, § cee--nea R £=/fe
13, Averare welociry. ¥ {Ffigura 3-F1 ..._. 4eanns FESm
' Ak - + =
U T, = geee Compute T, «e-a.- hr
Channel £low Sagrent LD i
lZ. Cross secrfonal flow aredm, 3 cacesaccacaaa-- get L
13, Wetted perimetes, 2. cacecewivaws resisiaaaas Fx
; T
2 0
L4, Iydraulic radiuz, v = I;-' TOmputa toaaecaa-- iz bl
W [V ]
15. Channel slape, S ciecesivcancras P ol i & i i
|
Lo, HManofng s roughoness coeffs, 0 saverccaea.. |
iy 243 1f2 i
17, v = L322 hn 2 Cempuce ¥V ...... « fisfs
12, Flow 14mgEh, L succmcaccresismmmamunnanannes £
19, 7T 2. a T . +L =
¢~ Je0n w TEPUEE Ly aeeens T
20. Watseshed ar subarea T, ov T, {add T din steps 5. L, snd (9) ..., - he ol ?.

X



Worksheet 4: Graphical Peak Discharge method

Date | ilzc;/fi?

Project  AHCHD  Bant Hfl f«?mal Bv!:'a?)f

Lacation

I‘l}A S;’J . JEMC}\ DEI.’"E {rijfj }‘V\ﬂ Haewbed ﬁ Datca .__r_l:z_)' E_"‘i

Cirele one:. Developed

1. Daka:

Dralnage aTEA sssecewese A, = 2023l wi 2 (avissd620)

‘PunnFf surve pumber .... C‘l - :25 (From worksheer 11,

Time gf concentrablon .. Tc

Bainfall disrribucion Eype = i i, Ia, II, III]

. 2

————

Pond and suamp arsas spread

chrougheur vatershed —..... pra-sus wE Ay ¢

f,&"?. ar (From worksnest E}J

aoews oT m-l?' azwarad )

Scora #4

Stgra ]

Storm #l
‘I
1. Frequency ------ hagmamadamsmdas e rwa s Tr 5
3. Ratnfall, P {24-hour) seseeesreasns n | 4G
4. Iamicilal akscmacelon, T -ieasca--aeaa-ses in f—é’gé'
{lUse 1 with table 4-1.)
3., Compuce T.aﬂ" T R AR | “-’f'-Ew
6. Unit peak dischaTEe, o, s--essevecscmrans camiia fﬁa
{Use T, and 1 /P with exiaihic &— IL 3
R T S | e PPPFPPPPYEEEEEL EAS Ln 7.00
(From warkshear 2]. ':l-'—_},'-lr": -k
B. Pond apd swapp ad justment factoT, E‘p s [ 4
{Use pmrcent pand and svamp artea
with cahle 4=2, Factar iz 1.0 for
e percer, pund awl awass asa.’
T
B P L EL R cfs 0'ﬂﬂ73[

9. Peak discharge, '-‘I..l-_.
= q 4 QF )|
ip” - 100 yo0% X 005 X 1.0

wh
{Whera U .

Firre i-L=Warksheet 4 for egample 34,

@:0-¥I-TR-53, 3econd Zd., Jure 1036}



Worlisheet 2: Runoff curve number and runott

Pro jace ‘;;)LJD LfID {?}oo'i' H—,"'H EI:JQO{ By N?r‘-:

FrER o

st

.anation _ngﬁgy_ fﬂj}u"\ MIUFW+ Checked LEFP  lare lf?zjﬁ

Circla dne: Present @ .-;?-?:n G LAPS

l. Bunoff eurre pumber (CND)

Area

39l nam= Cover description [
and : CH —
hydralagiz (cowver type, Lreatment, and
group - hnydrologic conditiom;

peracat Imparwsiawvss
wncaanected/ronnected lmpervious
{appendix A ared ratio)

Fip, 2-13

Fip. 2-4
7

Qacres

Produer
af
N % arpa

[Ny
| | Table 2-2

i %:hw o+ ave vesshomnal

Jo0

LS00

Starm #2

Stom #3

L use only one CM gource per line. Totals =
=
@ (weighrad) = £2E21 product Azl é"; Use CW =
cocal area = 3
4= Runeff
Storm #1
:
—
‘—|‘
Froquancy vaaecesaraaranansnnannamnn seaa YT i
. . [ R
Bairnfall, P (Z4-hour} ..cvann.- PP £ 1 e fem
Pungff,  traaaacrarssansaasasaransassaa in :E:':l' H"‘I::"III

(Use P and C¥ wich tahle 2-1, fig. 2Z-1,

. or 239, 2-2 and 2-4.)

E (A0 T TR.AS, Sarand Td | Tnna THRR)




worksheet, 3: Time of concentration (Ty) or travel time Ty

Froject _?WU"{C' Faeness H";” QOQJ Eyl DRE Date ig_'gaﬁfz
Locacion EDJ&Q Rn_r-d\ MJ@,'U@Q,@\* Checlked {2s% Date _1{_&[31 .
Cirele ane: FPrasent

Circle ane: T, T, through subarea .

NOTES: Space Eor 43 many as two segments per flow Lype can be usad for sach
wockshesr. o

Tnclwde 3 map, schematic, ar deseription of [low segments.

sheet Elow (Applicahle to T, ouly) Segment D
Shot G
1. CGurfa=a dag=riptior (Fahla T=T} cmmann FEE T T p""ﬂ'\ﬂ‘ﬂ-
2, Mannisg’s roughness coeff., n (kable 3-1) .. D15
A 5wra. Shak sy Prasrie
3. Flow lemgth, © frecal L € 300 £} -ccesera-s Tz @O

4. Tugsyr 24-hr raimfall, 7, R ig 1 5'-

YU o

5. land slopum, % sawssseamizissuz-smsssromm—sss fl:ff'l_:

.8
6, T - Q007 a1y 7 coapace T, veono. e 097 1% = 0.49
£ 0.3 0.4 c
E 5
1
Shallow concentraced Elow Segmeac ID

7. Surface daszeription (paved or unpaved} -....
8. Flowr Ieagkh, L saveruusansnrssannnrranssaans fc . by .

9. Watercourse SLoPE, § sesmsncsscsanmm-srsoa-- fe/fr

e

10. Averags valocity, ¥ (Figure 31} .ive-aese-. EXf3

1. T, -TﬁlﬂlTE Compure T, ---esr BT * -
Chanmel f£low Segmane ID
12. ﬁmss secrigmal flow area, 3 —-ssassmccirr-s Et?‘
13. Verhad peripebeT, P, csse---ssnsvmecdsnranes £r o f
-
|4, Hydranlic tadius, © -—pi COmMPUEE € savree- £t L
15. Channel slops, 3 ....-.?.......-...........- feffc
ib. Hanning s TOLZROSSS COBLl., b s-csssrrmc=dds
17, ¥ a w Compuce ¥ .ev---e Etfs
l18. Flow length, L ssrccccanracnnas wirasmamatnaa fc
19. T, = ﬁﬁ Compute T, ..... . hr - =

20, WVacershed ar subarea T orC 'l't (add TI: in sceps %, L, and 1%} ... ... hr 5{.:.;_(?

PNV TR-55, Second Ed.. june 1986} D-3




Worksheet 4: Graphical Peak Discharge method

Frojecr ,:Q’Lff_')['i o . Emr} H-.‘il. I?QQJ By gf_ Dace ’_ $7

Leocacion . Checkaé _CH5  Dare l.i?.ni_"l_"'i
—_—

Cirele gna: Present W

l. Dara:

Drzindee avea .coeeeaan. Ag -Q.QD.E_{Z 2i?% farren /B
‘B[ curve number ..., O = éS’ (Frem wackshaas 2) \
Time af concsncracion T, = IZ'S hr {Trom worksheet EJ}
alnfall diszributicn type = = (t, Ia, LI, IIZI}

Potd and gwamp arsas spread
Ehraughout Warerzhed . ... .= éj pereent af e . amTas ar m,: EV——.
dtorm fl i Scocm #2 Scarm #3
2. TrAQUEMEY crvnsssssararsonnciomnennn ciava ¥r
3.0 FAIDLAlYl, P (Z5=QOUT) ceemeemammams S in |'9.:}
4. Initial absrcractionm, 'I_'a [ in I.',':!'??

(Use O with table 4=1.)

5. CAampata ta.n'!! e AT aTAaTT TETETTTATAI T TR

&. Unit peak dischazge, G wvearnmanrraasnan esm/fia QUO

{Usze T, and IafP with exhiwic &= T1 3

!
T RomoEf, O e .- in E;I-JILT

{From workzhesr 23, ".:I-gu:rt ]

8. Pond and swamp adiustmesc fagrar, F_ ... L

{Uza percent pond and swamp 3raa
with rable 4—2. Faertae Ls 1.0 foz
zars percent pand and jwamp .araa.}

9. Peak discharge, qP ...................... cfs ﬁ‘ .’l E
{Hhare qp = l:[uAmQFP}

7P

. SO0 R 00036 % O X L0

Flrure 4-Z.=Yourhalame, 4 (0l Exdawngds -0

1 VI-TR-33, Becand Ed., June 1956)
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Section 1 - Introduction

The Catalog of Stormwater Best Management Practices for Idaho Cities
and Counties, a series of five compact discs (CDs), provides technical
guidance for construction site design and the selection of stormwater best
management practices (BMPs). The catalog is a guidance document
containing voluntary controls that could be formally adopted by a
jurisdiction to establish standards, if desired. Measures, such as those
described and other recognized equivalents, should be used to manage the
quantity and quality of stormwater runoff from land development.

This information is primarily intended for design professionals (e.g.,
landscape architects, geologists, engineers, soil scientists, etc.) and their
contractors. It is also applicable for local public officials or staff who are
responsible for the review and approval of development applications.

There are several reasons why technical guidance regarding stormwater
management is necessary:

e Idaho remains one of the fastest growing states in the nation. The
increase in population leads to an increase in land development, a
recognized source of nonpoint source pollution, more commonly
termed “polluted runoff.” The catalog includes BMPs that help to
prevent discharge of pollutants from developing areas, both during
the construction phase and for the life of the development. The
BMPs can also be used to reduce polluted runoff from existing
land uses.

e Many water bodies throughout the state are not in compliance with
state water quality standards. Beneficial uses such as domestic
water supply, fishing, swimming, boating, and agricultural water
supply can often be impaired due to excessive pollutants from
stormwater runoff. The catalog provides guidance for controls to
reduce “conventional” pollutants, with special consideration for
phosphorus and sediment, both common pollutants in Idaho.

e Federal National Pollutant Discharge Elimination System
(NPDES) stormwater regulations have mandated that some
communities develop and implement stormwater management
programs to ensure that pollutants in stormwater runoff are
controlled to the maximum extent practicable. Because polluted
runoff has the potential to contribute to the degradation of
receiving water quality, improved stormwater management
program implementation at the local level will play an ever-
increasing role in attaining and maintaining water quality
standards.
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1.1

In general, there are two types of BMPs for stormwater pollution control:
1. Source control BMPs focus on minimizing or eliminating the source of
the pollution so that pollutants are prevented from contacting runoff or
entering the drainage system.

2. Treatment control BMPs which tend to be more expensive to
implement than source control BMPs, are designed to remove pollutants
after they have entered runoff. Examples of source control BMPs include
spill controls and employee education, while treatment control BMPs
include detention ponds and oil/water separators. Most source control
BMPs tend to be non-structural, and most treatment control BMPs tend to
be structural in nature, although there can be exceptions. For example, a
roof over a materials storage area at an industrial site would be considered
a structural source control.

The majority of the practices focus on controlling pollution at its source,
before runoff enters a drainage conveyance such as a sewer system or
river. However, some BMPs are also included that can be used to treat
runoff and remove pollutants that have already entered the drainage
conveyance. The structural measures will reduce pollutant loads in post-
construction site runoff, provided that the facilities are properly designed,
installed, and maintained on a periodic basis.

The catalog presents general technical guidelines. Specific conditions or
local regulations may require modification of the recommended BMPs,
and alternative practices that are approved by a local permitting authority
may also require modification or replacement of recommended BMPs.
The BMP selection matrix should be used as a screening tool to assist the
design professional, landowner, or reviewer in selecting the most
appropriate or suitable measure based on site-specific conditions.

In order to illustrate the use and application of certain BMPs,
manufacturer and product names may be used in the catalog. This does not
represent an endorsement of a specific manufacturer or product.

Organization

The first volume of the CD series includes a brief discussion of
stormwater runoff impacts; an overview of agencies responsible for
stormwater permitting and authority in Idaho; and a step-by-step
procedure for site design.

The second volume of the CD series contains construction BMPs
including both erosion and sediment controls and source controls.
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1.2

The third volume of the CD series introduces the concept of low-impact
development and provides techniques that can minimize changes to the
hydrologic functioning of a development site.

The fourth volume of the CD series contains post-construction/ permanent
BMPs.

The fifth volume of the CD series provides BMPs for specific land use
activities, including industrial, commercial, and residential activities.

The catalog is intended for use in conjunction with local governmental
requirements, such as applicable planning and building codes. The catalog
is not all-inclusive and should be used along with other reference books
and manuals published by other agencies as necessary or appropriate
based on local conditions and policies.

Updates

The practice of stormwater management is quickly evolving. Design
information for various BMPs is expected to change as more people apply
the practices and learn from their experience. New BMPs will also be
added to the mix. To accommodate these changes, periodic updates and
amendments will be made to the catalog. These will be posted on the
Department of Environmental Quality (DEQ) Web site as they become
available.
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Section 2 - Construction Site Discharge Controls

2.1

This volume of the Catalog of Stormwater Best Management Practices for
Idaho Cities and Counties, presents Best Management Practices (BMPs)
that are designed to control stormwater pollution during the construction
phase of a project. The categories of BMPs include contractor awareness
and education, general construction site guidelines, housekeeping, slope
protection, storm drain and channel protection, sediment collection, and
permanent stabilization. Each BMP fact sheet presents application and
limitations information, as well as design parameters, construction
guidelines, and maintenance tips. Pollutant removal effectiveness is also
included. Contact the local permitting authority for additional
requirements or restrictions that may apply to any of the BMPs discussed
in this volume.

Federal Stormwater Requirements

Federal stormwater regulations require that some communities develop
and implement stormwater management programs to ensure that pollutants
in stormwater runoff are controlled to the maximum extent practicable.
Because polluted runoff has been shown to contribute significantly to the
degradation of water quality, stormwater management at the local level
will play an ever-increasing role in attaining and maintaining water quality
standards.

Under the National Pollution Discharge Elimination System (NPDES)
stormwater program, stormwater discharges from so-called large, medium,
and regulated-small municipal separate storm sewer systems (MS4s)
should be authorized under an NPDES permit. Congress instructed
Environmental Protection Agency (EPA), through the Clean Water Act
(CWA), to implement the stormwater program in two phases: Phase I and
Phase I1.

Public organizations responsible for operating and maintaining these
separate storm sewer systems - entities such as cities, counties, states,
and/or the federal government - may be required to obtain an NPDES
permit to discharge stormwater to waters of the United States. EPA’s
Phase I stormwater rules were finalized in 1990. Under Phase I, medium
and/or large MS4 operators (broadly defined as communities serving
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populations of 100,000 people or more, based on the 1990 Census) were
required to submit comprehensive NPDES permit applications between
1992-1994; based on such applications, the state or EPA NPDES
permitting authorities issued individual NPDES permits to those
municipalities. Boise City, Garden City, the Ada County Highway
District, District 3 of the Idaho Transportation Department, Ada County
Drainage District 3, and Boise State University are the only entities in the
state of Idaho to be regulated under Phase I.

The Stormwater Phase II final rule expands the existing Phase I program
by requiring operators of small MS4s in urbanized areas to implement
programs and practices to control polluted stormwater runoff. A regulated-
small MS4 is defined in the Phase II stormwater rules as any small MS4
located in “urbanized areas” as defined by the Bureau of the Census, as
well as those small MS4s located outside of an urbanized area that are
designated to be included by NPDES permitting authorities.

The Phase II final rule requires an operator of a regulated small MS4 to
develop, implement, and enforce a program to reduce pollutants in
stormwater runoff to their MS4 from construction activities that result in a
land disturbance of greater than or equal to 1 ac. The MS4 operator is
required to implement a program that includes the following practices
under Phase IT (40CFR122.34(b)(4)(ii)):
= An ordinance or other regulatory mechanism to require erosion and
sediment controls, as well as sanctions to ensure compliance, to the
extent allowable under state, tribal, or local law
= Requirements for construction site operators to implement
appropriate erosion and sediment control (ESC) best management
practices
= Requirements for construction site operators to control waste, such
as discarded building materials, concrete truck washout, chemicals,
litter, and sanitary waste at the construction site that may cause
adverse impacts to water quality
» Procedures for site plan review that incorporate consideration of
potential water quality impacts
* Procedures for receipt and consideration of information submitted
by the public
» Procedures for site inspection and enforcement of control measures

Construction activities (including other land-disturbing activities) that
disturb 1 ac. or more are also regulated under the NPDES stormwater
program. On March 10, 2003, new regulations came into effect that
extended coverage to construction sites that disturb 1-5 acres in size,
including smaller sites that are part of a larger common plan for
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development or sale. Sites disturbing 5 acres or more were regulated
previously.

Operators of regulated construction sites are required to develop and

implement stormwater pollution prevention plans and to obtain permit

coverage from EPA under the Construction General Permit (CGP). The

CGP outlines a set of provisions that construction operators should follow

to comply with the requirements of the NPDES stormwater regulations

and requires all owners of land where applicable construction activity

occurs to take the following steps:

. Submit a Notice of Intent (NOI) to comply with the CGP

. Eliminate or minimize non-stormwater discharges from the
construction site to storm drains and other water bodies(Non-
stormwater discharges may result from a variety of sources,
including dumping, leaking storage and maintenance areas, and
spillage of chemicals and waste materials)

. Develop, implement, and update a Stormwater Pollution
Prevention Plan (SWPPP) for the site
. Develop a site-monitoring program and perform inspections of the

measures implemented as part of the SWPPP

In general, you need to apply for coverage under the CGP if your
construction site will disturb 1 ac. or more (this also applies to smaller
sites that are part of a larger, common plan of development or sale that is
greater than 1 ac. in size), and you are responsible for either the
construction plans and specifications, including the ability to make
modifications to those plans and specifications (e.g., an owner, developer,
general contractor) or the day-to-day activities at a project that are
necessary to ensure compliance with a stormwater pollution prevention
plan for the site (e.g., general contractor). The owner and the operator of
the land where the construction takes place may be responsible for filing
the NOI, complying with the terms of the CGP, and seeing that all
contractors comply with the CGP as well. If an individual purchases a
property with a project in-process and construction is to continue, a
separate NOI should be filed by the new owner. Once construction and
final site stabilization is complete or site ownership has been transferred, a
Notice of Termination should be filed to verify that CGP coverage is no
longer necessary.

A working copy of the SWPPP should be kept at the construction site or

be available for review by EPA and local regulatory agencies. A copy of
the Stormwater General Permit IDR 1000000 and the NOI for the project
should be attached to this SWPPP.
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The SWPPP should be amended whenever there is a change in design,
construction, operation, or maintenance that has a significant effect on the
potential for discharge of pollutants to surface waters or an MS4. The
SWPPP should also be amended if it proves to be ineffective in
significantly reducing pollutants. The SWPPP also should be amended to
indicate any new contractor and/or subcontractor that will implement any
measure of the SWPPP. All amendments should be signed, dated, and kept
as attachments to the original SWPPP.

More information about the Construction General Permit requirements can
be found af http://cfpub.epa.gov/npdes/stormwater/cgp.cfm|
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2.2

Plan Preparation

The purpose of the Construction Site Discharge Control Plan (Plan), also
referred to as the Erosion and Sediment Control Plan or Stormwater
Pollution Prevention Plan, is to establish clearly which control measures
are intended to prevent erosion, sediment transport, and the off-site
discharge of pollutants. The Plan reviewer, the construction superintendent
and other contractor personnel, and the construction site inspector will use
the Plan. The Plan should be designed to show the contractor when, how,
and where BMPs will be physically implemented. It should also
demonstrate to the regulators what methods will be used to achieve
compliance with water quality regulations.

The Plan should be completed before the project goes to bid so that all
potential contractors know what will be expected. The Plan should provide
specific, reasonable controls that allow a contractor to bid on and to build
the project profitably. The approved Plan should be part of the general
construction contract. The method of payment for implementing this Plan
should be specifically stated in the contract, and erosion and sediment
control should be considered an early pay item.

The following information provides a general overview of site planning
considerations and choosing BMPs that most effectively fit the conditions
of the site and type of development project. For the selection of the most
appropriate or suitable BMP, the user should refer to the BMP Selection

in Table 1. It is essential to check with the local permitting
authority for other requirements.

2.21- Planning

Planning the operation to fit the existing site features - including soils,
vegetation, precipitation, and topography - is essential. The initial step in
plan preparation is to gather information on the site where construction is
to take place.

2.22-Soils

Soil texture is determined by the proportion of sand, silt, and clay particles
in the soil. Soil texture affects the erodibility of the soil, how quickly soil
particles will settle out of runoff, and the amount of runoff that will occur
at a site. Soil erodibility is greater in the case of silts and fine sands than
clays or soils with substantial gravel content. Relatively high organic
content also offers cohesiveness that resists erosion. Clays tend to produce
a larger volume of runoff, however, because of their relatively poor

maranglaal it
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Soil texture influences runoff volumes and infiltration potential. Water
percolates more rapidly into coarsely textured, highly porous soils. Finely
textured silt and clay soils permit almost no infiltration, generating large
runoff volumes. Finely textured soils also take longer to dry between
storm events and may remain unworkable for long periods of time.

There are several ways to determine the potential for erosion and sediment
transport problems associated with the soils. These include geotechnical
reports, county soil surveys, jar testing, and hand texturing. Materials
engineers prepare geotechnical reports, which include structural properties
of soils for construction purposes. These reports include information on
soil erodibility, infiltration rates, groundwater levels and often provide
specific recommendations to prevent erosion, such as stating maximum
allowable slope angles or stating when retaining walls are required.

The Natural Resource Conservation Service (NRCS) has performed soil
surveys throughout the state of Idaho and has developed maps that show
specific soil classifications for any given location. Soil maps are compiled
by county and are available from the NRCS office.

2.23-Vegetation

Vegetation is the most important factor in terms of preventing erosion.
Vegetative ground cover offers a number of important advantages,
including reducing raindrop impact, slowing runoff velocity, helping to
absorb water, and holding soil in place. Elimination of vegetation
effectively decreases the soil’s ability to hold and process water and may
result in a decrease in groundwater recharge. Limiting and staging the
removal of existing vegetation and decreasing the area and duration of soil
exposure can significantly reduce soil erosion and sediment transport.

2.24-Precipitation

Precipitation characteristics, such as frequency, intensity and duration,
directly influence the amount of runoff that occurs and the potential for
erosion on a site, particularly when the precipitation is in the form of
rainfall. As the frequency of rainfall increases, the soil may remain
saturated for long periods of time, and the volume of runoff may be
greater. Higher intensity storms produce rainfall with higher velocities,
thereby generating more erosion. Longer storm events also increase the
erosion potential simply due to their duration. Seasonal variation in
precipitation affects erosion potential, as do seasonal temperature
variations. Frozen soils are relatively erosion resistant but can result in
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Although weather cannot be controlled during a construction project,
builders can minimize erosion through proper timing, phasing, and BMP
selection if general weather patterns are known. Average monthly
precipitation totals give a good starting point to determine how projects
should be phased and at what times of year the site should be most heavily
protected. Extreme events, not averages, are responsible for sever erosion
problems. The probability of extreme events can be easily created to
assess the probability of any rainfall amount over any given time period.

There is a wealth of readily available weather data on the Internet. The
Western Regional Climate Center has statistical information on
precipitation, temperature, and several other measurements on their Web
site. Included on their site is tabular and graphical information as well as
interactive probability graphing capabilities. The Web address for the
Western Regional Climate Center is
http://www.wrcc.dri.edu/summary/climsmid.html

2.25-Topography

Topography - the size, gradient, and stability of slopes - in the project
work area should be evaluated to assess the potential risks during
construction. The potential for erosion increases exponentially with
increasing slope length and gradient. With increased slope lengths and
gradients, runoff travels faster with more erosive energy. Higher velocity
runoff forms rills and gullies that concentrate erosive flows and energy
even further.

Areas with little topographic relief pose the least threat of erosion due to
terrain. Slopes can be grouped by slope gradient and degree of potential

erosion hazard as in Table 1:

Table 1. Erosion Hazard Based on Slope Gradient and Length

Erosion Hazard Slope Gradient Maximum Length
Low 0-7% 300 ft.
Moderate 7-15% 150 ft.
High >15% 75 ft.

However, a slope with a low erosion hazard may still require soil erosion
control measures because of its length, the highly erosive nature of the
soil, the size of the drainage area, or the lack of vegetative protection. The
relative erodibility of the various soils can be determined from the soil
map and the soil descriptions.

IDEQ Storm Water Best Management Practices Catalog 10
September 2005


http://www.wrcc.dri.edu/summary/climsmid.html

When evaluating site topography, try to identify areas that can be used to
reduce the risk of turbid water discharges. Closed depressions, flat areas or
gently-sloped/heavily-vegetated areas can often be used to treat runoff and
eliminate the risk of discharges during construction.

Natural drainage patterns that exist on the site should be identified as
critical areas where water will concentrate. Where possible, natural
drainage ways should be used to convey runoff over and off the site to
avoid the expense and problems of constructing an artificial drainage
system. Man-made ditches, diversions, and waterways will become part of
the erosion problem if they are not properly constructed and stabilized.
Care should also be taken to be sure that increased runoff from the site
will not erode or flood the existing natural drainage system.

If there are erosion-sensitive areas on or around the project site, special
precautions should be taken to minimize erosion during construction.
Stream and wetland boundaries should be delineated and shown with their
buffer zones on the plan. Perimeter control BMPs, such as clearing limit
fences, silt fences, vegetation buffer strips, etc., should always be placed
between the site and downslope sensitive areas to identify erosion-
sensitive areas.

2.3- Scheduling

Contractors should schedule grading and earthmoving operations to
expose the smallest practical area of land for the shortest possible time.
The clearing and grubbing of excessively large areas of land at one time is
an unnecessary invitation to sediment problems. These initial earth-
disturbing activities should be kept to a bare minimum. On the areas
where disturbance takes place, consider staging of construction, temporary
seeding, and/or temporary mulching as a technique to reduce erosion.
Staging of construction involves stabilizing one part of the site before
disturbing another. In this way, the entire site is not disturbed at once, and
the time without ground cover is minimized. If possible, schedule land
disturbance activities during dry seasons or periods.

2.4- Soil Erosion Control

Apply soil erosion prevention and control practices as a first line of
defense against off-site damage. Selection of the appropriate BMP should
be based on the type of erosion that could occur on a construction site, the
physical features of the site, and the types of activities that will be
performed on the site. The following are some of the different types of
erosion that may be encountered.
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Raindrop erosion is the first effect of a rainstorm on the soil. Raindrop
impact dislodges soil particles and splashes them into the air. These
detached particles are then vulnerable to sheet erosion.

Sheet erosion is the erosion caused by a shallow sheet of water as it runs
over the land. These very shallow, moving sheets of water are seldom the
detaching agent, but the flow transports soil particles that are already
detached by raindrop erosion. The shallow surface flow rarely moves as a
uniform sheet for more than a few feet on land surfaces before
concentrating in surface irregularities. Preserving existing vegetation
where possible and soil stabilization reduce raindrop erosion and sheet
erosion. However, if allowed to start, sheet erosion can lead to Rill
erosion.

Rill erosion is the erosion that develops as the shallow surface flow
begins to concentrate in the low spots of the landscape surface. As the
flow changes from shallow sheet flow to deeper flow in these low areas,
the velocity and turbulence of flow increase. The energy of this
concentrated flow is able to detach and transport soil particles. This action
begins to cut tiny channels of its own. Rills are small but well-defined
channels that are, at the most, only a few inches deep. They are easily
obliterated by harrowing or other surface treatments and have no more
than 1 square ft cross-section.

Gully erosion is when the flow in individual rills combine to create larger
channels. The major difference between gully and rill erosion is size.
Gullies are too large to be repaired with conventional tillage equipment
and usually require heavy equipment and special techniques for
stabilization.

Channel erosion is caused by the volume and velocity of flow causing
movement of the streambed and bank materials.

Step Four - Sediment Control

Apply sediment control practices as a second line of defense against off-
site damage. It provides a backup when all possible erosion control
measures have been utilized. Whereas erosion control practices are
designed to prevent soil particles from being detached, sediment control
involves using practices that prevent the detached soil particles, or
sediment, from leaving the disturbed area and reaching the receiving
waterways. This goal is accomplished by reducing the capacity of surface
runoff to transport sediment and by containing the sediment on site.
Sediment control practices are designed to slow the flow of water by
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2.3

Step Five - Control Non-Stormwater Discharges

Construction sites can generate many other pollutants, in addition to
sediment, through paving operations, handling and storage of various
materials, spills, and waste handling. These pollutants include such things
as petroleum products, solvents, paints, sanding dusts, pesticides, and
fertilizers. There is also the potential for runoff contamination from
sources that produce these pollutants and inspect the site accordingly.
Solid waste can also be a problem at construction sites, and litter control
should be used on every construction site as a BMP.

Step Six - Maintenance

It is important to implement a thorough maintenance program before,
during, and after development is completed. Inspect all BMPs and
additional safeguards to determine that they are working properly and to
ensure that problems are corrected as soon as they develop. The
maintenance schedule should be based on site conditions, design
safeguards, construction sequence, and anticipated weather conditions.

Inspections should include materials storage areas, locations where
vehicles enter and exit the site, the operational functionality of BMPs, and
evidence of pollutants entering the drainage system in disturbed areas. An
individual should be assigned the responsibility for routine checks of
operating practices. All temporary and permanent erosion control BMPs
should be maintained and repaired as needed to assure continued
performance of their intended function.

Stormwater Pollution Prevention Plan
Plan Narrative

The Plan narrative should contain an introduction, analysis, and
conclusion. The narrative should also include details of the stormwater
pollution prevention concepts and techniques used before and during
construction, up to final landscaping, to control soil erosion. Tracking on
public roadways and sediment discharge should also be addressed. The
Plan narrative should explain the sequence of events that will take place
during construction and the rationale behind the design of the site. The
following points should be covered by the narrative:
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Project description, including an approximate schedule for
completion

Description of existing and modified site conditions, including
receiving waters

Description of potential pollutants

The location and schedule of soil disturbance

Descriptions of BMPs, including their purpose and construction
installation details. Include good housekeeping practices such as
litter control, including general waste management and concrete
waste management. Table 1 provides an overview of selected
requirements and pollutant removal effectiveness for various types
of construction/temporary BMPs and permanent BMPs. Use Table
1 to give a general sense of the range of nonstructural and
structural BMPs that could be appropriate for the site. Table 1 also
shows which BMPs should be eliminated from further
consideration due to restrictive site-specific conditions

Plans for permanent stabilization

Calculations used for the design of stormwater management
measures, if any

An inspection and maintenance schedule

Location of any signage on the site. Sign includes a copy of NOI
and identifies the location of SWPPP

The name, title, address, and telephone number of the landowner
or owner’s representative

The Plan should be typed on 8.5 x 11 in. paper and bound in a sturdy
binder. Maps, diagrams, and figures should be clearly labeled and folded
to fit within the binder. The Plan should contain the title on the outside of
the binder and include a title sheet, table of contents, list of figures and
tables, and the narrative or body, in that order.

The project description should include the schedule of operations. Present
the construction activity schedule of the general contract as part of the
Plan. The installation of erosion control BMPs should be tied to the order
of land disturbing activities in the construction schedule. The following
types of activities should be included in the schedule:

Installation of perimeter control and detention BMPs prior to soil-
disturbing activities

Phasing and timing of clearing, grubbing, and grading

Short-term BMP strategies

Installation of permanent BMPs and a description of how
temporary BMPs have been coordinated with the development of
permanent measures

Erosion control inqpp(‘ﬁnn and maintenance schedule
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The schedule should discuss the timing of the installation or use of the
BMPs in relationship to clearing, grading, and construction activities. The
schedule should also include inspection and maintenance activities during
construction.

Plan Sheets

The Plan sheets are the most important part of the erosion control plan.
Site plans are maps and engineering plans illustrating and specifying the
project’s location, existing and modified site conditions, and BMPs. The
following information should be included in the of site plan:

. The location of the proposed construction site in relation to the
surrounding area

. Property boundaries and lot lines

= The north arrow, scale, and date

. The location of proposed structures and impervious features,
including roadways and utilities

. The location of water conveyance systems and new or modified
drainage systems (including system dimensions)

. Existing topography and drainage patterns

. Approximate slopes after grading (2-ft intervals)

. Existing vegetation and areas of clearing

. Areas of soil disturbance.

] The location of critical areas, such as water bodies and wetlands

. The location of major structural controls and areas where
stabilization practices are to occur. ( see Appendix D for map
symbols)

. Geology or geotechnical engineering reports, if this information

was used for design purposes. (An engineering geology or
geotechnical report providing recommendations for erosion control
may need to be submitted upon a determination that additional
information is required.)

All temporary and permanent erosion control features should be shown on
the plan sheets. See Appendix D for map symbols. In addition to the
BMPs, plan sheets should show the clearing and grubbing limits, cut and
fill slope lines, topography, impervious features, drainage features,
environmentally sensitive areas and associated buffer zones, receiving
water, and stormwater treatment areas.

The plan sheets will be used by the contractor to install the BMPs and by
the regulators to evaluate the site for compliance. The Plan should include
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plan view. In addition to instructions on installation and maintenance, the
Plan should indicate when to remove controls that are no longer needed.
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2.4 Plan Implementation

The prevention of water pollution is a responsibility shared by everyone
involved in the development/construction process. The Plan designer is
responsible for determining the type of controls that will be needed to
control erosion, sedimentation, and the discharge of pollutants from the
construction site.

During site preparation, BMPs should be installed in accordance with the
Plan. Successful erosion control depends on proper installation of BMPs,
and proper installation of BMPs depends on effective communication
between the designer and contractor. Contractors must understand why
BMPs are needed and how to install them correctly. For most large
projects, a pre-construction conference is recommended. At a pre-
construction conference, the main contractor and subcontractors should
review the approved plan and discuss any questions or potential problems..

The responsible person should see that the Plan is implemented correctly
and provide support of pollution prevention practices for all construction
activities. Once implemented, controls should be monitored and
maintained to ensure their effectiveness. The controls should be monitored
before and after each rainstorm to assess effectiveness. When inspections
reveal problems, they should be addressed without delay, and any
necessary modifications, repairs, cleaning, or other maintenance
operations performed expeditiously.

Ensure that control measures are updated and that the Plan is amended as
necessary and as dictated by changes in construction and the construction
schedule. Significant changes should be resubmitted for approval to local
jurisdictions before they are implemented. Approved changes and
associated formal documentation should be noted on the Plan. Finally,
ensure that site stabilization and landscape installation occurs, as specified
in the Plan.

Contractor Awareness and Education

One of the best and most cost-effective measures for controlling
stormwater pollution at new construction sites is for the general contractor
to encourage pollution awareness among crew leaders, or, on smaller jobs,
individual workers. The general contractor needs to be aware that he/she is
responsible for educating and informing all subcontractors. Education may
take many forms, including the following:
. Provide copies of the construction BMP plan and applicable BMP
fact sheets to the crew leaders
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Point out and label sensitive areas that should not be disturbed
during the project

Clearly tag trees and other vegetation that should be removed and
instruct crew leaders not to remove or disturb any other vegetation
without prior approval

Discuss techniques and answer questions about erosion and
pollution control at regular site safety meetings

Demonstrate proper housekeeping methods, including proper use
and application of water for dust control

Inform the crew leaders of actions to take in the event of a spill of
toxic materials (e.g., used oil, hydraulic fluid, pesticides, or
herbicides)

Post signs throughout the site at key locations reminding crew
leaders how to properly store construction materials, handle and
dispose of toxic or solid wastes, dispose of wash water, and similar
instructions

Remind the crew leader of fines and penalties that may be levied
against the project by the permitting agencies if pollution is not
properly controlled
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Section 3 — General Construction Site Guidelines

For the sel

ection of the most apprgpriate or suitable BMP, the user should

refer to thd

BMP Selection Matrix|in Table 1. It is essential to check with

the local permitting authority for other requirements. The following pages
contain BMP fact sheets providing general guidelines for all construction
site activities, including these topics:

BMP 1 Timing of construction
(BMP 2 Staging areas |
BMP 3 Preservation of existing vegetation |
BMP 4 Clearing limits |
BMP 5 Stabilization of construction entrance |
BMP 6 Erosion prevention on temporary roads |
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Timing of Construction BMP 1

Description

Applications

Limitations

Targeted
Pollutants
Design
Parameters

Construction

Schedule and sequence construction work and erosion control applications so
that they occur under optimal conditions--that is, during periods when the
potential for erosion is lowest. Proper timing will minimize erosion and also
maximize the effectiveness of control methods.

This measure applies to almost any ground-disturbing activity, but it is
especially relevant to large construction projects and any areas where work
activities can be planned to coincide with periods of low erosion potential,
such as during dry weather. The period May 15 through November 1 is
recommended as the best time for initiating construction activities and
completing soil stabilization in most of Idaho. When construction during the
wet season is unavoidable, use other BMPs described in this catalog to control
erosion, such as any of the slope protection techniques.

Drainage area - unlimited Maximum slope — unlimited
Minimum bedrock depth - N/A Minimum water table — N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — no

Sediment

= Construction work involving soil disturbance or exposure should be
scheduled during seasonal low-runoff periods under favorable soil
moisture conditions whenever possible.

=  Erosion controls should be installed in stages to protect completed work
and minimize exposed soils.

*  Sediment collection systems should be installed prior to activities
expected to produce sediment.

= Slope stabilization measures should be initiated within 14 calendar days
after construction activities in that portion of the site where earthmoving
activities have temporarily or permanently ceased.

= Consider site characteristics and permit conditions when deciding what
kind of erosion control devices to incorporate into a construction project.
Select measures that can be installed without disrupting critical timing or
sequencing of other construction or erosion control activities.

»  Identify the locations and dimensions for all erosion control and
stormwater management measures as clearly as possible on the site plans.
This will help ensure effectiveness and proper timing of installation or
implementation.

Develop a scheduling/sequencing plan that addresses the following timing

Guidelines considerations. If using a Critical Path Method (CPM) for scheduling,
incorporate the erosion control and stormwater management practices into
the CPM.
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Maintenance

=  Work activities that leave a site most susceptible to erosion should be
scheduled for periods when the potential for erosion is lowest.

= Allow time to install sediment collection systems, drainage systems, and
runoff diversion devices before beginning ground-disturbing work in a
given area.

= Plan to install and maintain effective soil stabilization measures as work
progresses, not just at the completion of all construction.

= Conduct work in units or stages so that some portions of the project site
are final-graded and ready for seeding each time an approved season of
seeding arrives. (See BMP 2-Staging Areas).

Continually monitor site conditions and progress of work. Update the project
work schedule to maintain appropriate timing and sequencing of construction
and control applications.
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Staging Areas BMP 2

Description

Applications

This BMP includes measures for collecting runoff from a staging area,
materials storage site, or industrial activity area or for diverting water flow
away from such areas so that pollutants do not mix with clean stormwater
runoff. Various flow diversion structures, called stormwater conveyances, can
be used to contain runoff on site, to channel it around the industrial area, or to
carry pollutant-laden water directly to a treatment device or facility. Several
options are available:

Stormwater Conveyances: This term includes many kinds of channels,
gutters, drains, and sewers. Stormwater conveyances can be either temporary
or permanent. They are constructed or lined with many different materials,
including concrete, clay tiles, asphalt, plastics, metals, riprap, compacted soils,
and vegetation. The type of material used depends on the use of the
conveyance.

Dikes or Berms: Diversion dikes or berms are ridges built to block runoff
from passing beyond a certain point. Temporary dikes are usually made with
compacted soil or compost. More permanent ones are constructed out of
concrete, asphalt, or other durable materials.

Diversion dikes are used to prevent the flow of stormwater runoff onto
construction or staging/storage areas. Limiting the flow across these areas
reduces the volume of stormwater that may carry pollutants from the area and
may, therefore, require treatment. This method is suitable for sites where
significant volumes of stormwater runoff tend to flow onto active materials
handling or equipment staging sites and other construction areas.

Graded Areas and Pavement: Land surfaces can be graded, or graded and
paved, so that stormwater runoff is directed away from construction activity
areas. The slope of the grade allows the runoff to flow, but keeps it from
washing over areas that may be contaminated with pollutants. Like
conveyances and dikes, grading can prevent runoff from entering construction
areas and becoming contaminated with pollutants from these areas. Grading
can be a permanent or temporary control measure.

Stormwater Conveyances: Stormwater conveyances can be used for two
different purposes. The first is to keep uncontaminated stormwater from
getting into areas of a construction site where it may become contaminated.
This can be accomplished by collecting the stormwater in a conveyance and
directing the flow away from those areas. Secondly, conveyances can be used
to collect stormwater downhill from construction areas and keep it separate
from runoff that has not been in contact with those areas. When potentially
contaminated stormwater is collected in a conveyance like this, it can be
directed to a treatment device or another facility on the site if desired.
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Other beneficial aspects of stormwater conveyances include:
*  Prevention of temporary flooding at industrial sites.

*»  Low maintenance.

=  Erosion-resistant conveyance of stormwater runoff.

*  Long-term control of stormwater flows.

Dikes or Berms: Typically, dikes are built on slopes just uphill from an active
construction area together with some sort of a conveyance, such as a swale.
The conveyance is necessary to keep the water away from the dike so that the
water will not pool and seep through the dike. See BMP 41-Earth Dike.

Some advantages of diversion dikes are that they:

= Effectively limit stormwater flows over industrial site areas.

= Can be installed at any time.

*  Are economical, temporary structures when built from soil on site.
*  Can be converted from temporary to permanent at any time.

Graded Areas and Pavement: Grading is appropriate for any construction
site where outdoor activities may pollute stormwater runoff--parking lots or
outdoor storage areas, for example. Grading is often used in conjunction with
coverings, buffer zones, and other practices to reduce the runoff velocity,
increase infiltration of uncontaminated runoff, or direct pollutant-laden runoff
to stormwater treatment facilities. Grading and paving are relatively
inexpensive and easy to implement.

Limitations Drainage area - unlimited Maximum slope — 15%
Minimum bedrock depth - N/A Minimum water table — N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — yes

Stormwater Conveyances:

Once the stormwater is concentrated in conveyances, it should be routed

through stabilized structures all the way to its discharge to a receiving water or

other stormwater BMP.

*  May increase flow rates.

*  May be impractical if there are space limitations.

= May be expensive to install, especially for small facilities or after a site
has already been constructed.

Dikes and Berms
=  Are not suitable for large drainage areas unless there is a gentle slope.
*  May require maintenance after heavy rains.

Graded Areas and Pavement
=  May be uneconomical to re-grade and resurface large areas.
*  May not be effective during heavy precipitation.
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Targeted
Pollutants
Design
Parameters

Construction
Guidelines

Maintenance

Sediment

Stormwater Conveyances: In planning for stormwater conveyances, consider
the amount and speed of the typical stormwater runoff. Also, consider the
stormwater drainage patterns, so that channels may be located to collect the
most flow and can be built to handle the amount of water they will receive.
When deciding on the type of material for the conveyance, consider the
resistance of the material, its durability, and its compatibility with any
pollutants it may carry.

Conveyance systems are most easily installed when a facility is first being
constructed. Where possible, use existing grades to decrease costs. Grades
should be positive to allow for the continued movement of the runoff through
the conveyance system; however, grades should not create an increase in
velocity that causes an increase in erosion. Consider the materials used for
lining the conveyance and the types of outlet controls provided.

Dikes and Berms: In planning for the installation of dikes, consider the slope
of the drainage area, the height of the dike, the amount of runoff it will need to
divert, and the type of conveyance that will be used with the dike. Steeper
slopes result in higher volumes of runoff and higher velocities, which the dike
should be capable of handling. Remember that dikes are limited in their ability
to manage large volumes of runoff. See BMPs 41-Earth Dike for additional
parameters.

Graded Areas and Pavement: When designing graded and paved areas, be
sure to consider both control and containment of runoff flows. The grading
should control the uncontaminated flow by diverting it around areas that may
have pollutants. The grading should also contain the contaminated flows or
divert them to treatment facilities.

Stormwater Conveyances: Specific construction methods apply to the type of
conveyance being used.

Dikes and Berms: Ideally, dikes are installed before construction activity
begins. However, dikes can be easily constructed at any time. Temporary dikes
(usually made of dirt) generally only last for 18 months or less, but they can be
made into permanent structures by stabilizing them with vegetation. Slope
protection such as vegetation is crucial for preventing the erosion of the dike.

Graded Areas and Pavement: Staging/storage areas should be designated
prior to the start of construction.

= Jtis best to inspect stormwater conveyances within 24 hours of a
rainstorm and remove debris promptly. Make daily inspections during
periods of prolonged rainfall, since heavy storms may clog or damage the
conveyances. It is important to repair damage to these structures as soon

b |
a5 PUSSIUIT,
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Dikes should be inspected regularly for damage. This is especially
important after storm events since a heavy rain may wash parts of a
temporary dike away. Any necessary repairs should be made immediately
to make sure the structure continues to function effectively.

Inspect unpaved, graded areas to check for gullies and other signs of
erosion. Inspect paving regularly for cracks that may allow contaminants
to seep into the ground. Also, check to make sure that the drains receiving
the discharge from the paved area remain free of clogged sediment or
other debris so that the water does not back up into areas where pollutants
may be.
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Preservation of Existing Vegetation BMP 3

Description Protect existing vegetation (including trees, grasses, and other plants) by
preventing disturbance or damage to specified areas of a construction site or
right-of-way. Preserving natural vegetation provides buffer zones and
stabilized areas, which help control erosion, protect water quality, and enhance
aesthetic benefits. This practice minimizes the amount of bare soil exposed to
erosive forces.

Applications This technique is applicable to all types of sites. Areas where preserving
vegetation can be particularly beneficial are floodplains, wetlands, stream
banks, steep slopes, and other areas where other structural erosion controls
would be difficult to establish, install, or maintain. Compared to newly planted
or seeded areas, preserving natural vegetation has many advantages:

» ]t can handle higher quantities of stormwater runoff than newly seeded
areas.

= [t does not require time to establish (it is effective immediately).

= It has greater filtering capacity because the vegetation and root structure
are usually denser in preserved natural vegetation than in newly seeded or
base areas.

= Jtusually requires less maintenance, watering, and chemical application
(e.g., fertilizer, pesticides) than planting new vegetation.

It also:

= Enhances aesthetics.

=  Provides areas for infiltration, thus reducing the quantity and velocity of
stormwater runoff.

= Allows areas where wildlife can remain undisturbed.

=  Provides noise buffers and screens for on-site operations.

Limitations Drainage area - unlimited Maximum slope — unlimited
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — no

Preservation of natural vegetation may be impractical in some situations
because:

= [t may constrict the area available for construction activities.

= ]t may not be cost-effective in areas with high land values.

Targeted Sediment

Pollutants

Design »  Successful preservation of vegetation requires good planning and site
Parameters management to minimize the impact of construction activities on existing

vegetation. The areas to be preserved should be identified in the plans and
clearly marked in the field before any site disturbance begins. Clearly
mark all trees to be preserved, and protect against ground disturbance
withim the driptine of eacit marked tree.
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Construction
Guidelines

Maintenance

The dripline marks the edge of the tree’s foliage where drips from rainfall
would drop. Most of the tree’s roots lie within the dripline and are
vulnerable to damage.

Preserving natural vegetation may affect some aspects of staging, work
sequencing, and construction cost. In addition, control measures may be
needed around the perimeter of the preserved area to maintain adequate
water flow and drainage and to prevent damage from excessive erosion or
sedimentation. Be sure to consider these and related factors when
preparing the project site plan and project cost estimates.

Consider the use of design exceptions to enable preservation of natural
vegetation in certain areas where it would typically be removed and
where its preservation would not pose safety problems.

Check the project plans for areas designated for preservation of natural
vegetation. Keep all construction equipment, materials, and waste out of
the designated areas.

Do not modify existing drainage patterns through or into any preservation
area unless specifically directed by the plans or approved by the local
permitting authority.

Perform maintenance activities as needed to ensure that the vegetation
remains healthy and able to aid in erosion control and sediment collection.

Inspect at regular intervals to make sure the preserved vegetated areas remain
undisturbed and are not being overwhelmed by sediment. Implement
maintenance or restorative actions as needed. 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 mowing. Maintenance should be performed regularly, especially
during construction.
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Clearing Limits BMP 4

Description

Applications

Limitations

Targeted
Pollutants
Design
Parameters

Construction
Guidelines

Minimize the total amount of bare soil exposed to erosive forces by

(1) controlling the amount of ground that is cleared and grubbed at one time in
preparation for construction, and (2) limiting the amount of time that bare
ground may remain exposed before slope protection or stabilization measures
are put into place. This measure, in conjunction with appropriate timing
(avoiding the rainy season), can reduce erosion and sedimentation.

Any areas where vegetation should be removed to facilitate construction. This
practice should be a design consideration of all projects. It may be necessary to
carefully coordinate land clearing, grading, and erosion control measures--see
BMP 1-Timing of Construction.

Drainage area - unlimited Maximum slope — unlimited
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — no

Sediment

= Evaluate the erosion potential of the project site (based on slope, soil type,
intended season of work, use of heavy equipment).

= Based on the above analysis, establish the maximum allowable area that
may be exposed at one time. The project site plan should clearly specify
the maximum allowable exposure area.

= Initiate slope protection and reclamation as work progresses to help
minimize the amount of disturbed soil.

= Inall cases, stabilization measures should be initiated within 14 days after
ceasing work in a given area or as soon as practicable during seasonally
arid periods.

= Do not disturb any areas that are not actually needed for the specified
construction or related staging activities. See BMP 3-Preservation of
Existing Vegetation.

= Conduct work in units or stages so that construction and stabilization take
place promptly after clearing and grubbing and as much of the site as
possible is ready for seeding each time the specified seeding season
arrives.

= Implement soil stabilization measures concurrently with the progress of
clearing and grading work to minimize the length of time that bare ground
lies exposed to erosion.

= At the approach of a designated seeding season, be prepared to seed all
portions of the project that are ready for seeding (as required).
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Maintenance  Conduct periodic inspections to check for unnecessary ground disturbance.
Also check for clearing and grubbing beyond the contractor’s capability and
progress in keeping grading and pollution control measures current (in
accordance with accepted work schedule).

Imcorract

Correct

Barrier should be installed at the drip line of tree branches.
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Stabilization of Construction Entrance/Exit BMP 5

Description

Applications

Limitations

Targeted
Pollutants

Design
Parameters

A temporary sediment removal device--normally a pad of crushed rock or
stone--can be installed at the approach from a construction site to a public
roadway to stabilize the road. This BMP is used to limit sediment tracking
from vehicles and equipment leaving the construction site onto public rights-
of-way and streets.

A stabilized construction entrance is appropriate in the following locations:

=  Wherever vehicles are entering or leaving a construction site to or from a
public right-of-way, street, alley, sidewalk or parking area.

* Atany unpaved entrance/exit location where there is risk of transporting
mud or sediment onto paved roads.

Drainage area - unlimited Maximum slope — 15%
Minimum bedrock depth — 3 ft Minimum water table — N/A
NRCS soil type - ABCD Freeze/thaw — good
Drainage/flood control — no

=  Sediment

»  Phosphorus

=  Trace Metals
= Hydrocarbons

Width: The width should be at least 10 ft but not less than the full width of
points where ingress or egress occurs. At sites where traffic volume is high, the
entrance should be wide enough for two vehicles to pass safely. Flare the
entrance where it meets the existing road to provide a sufficient turning radius.

Length: The minimum length should be 50 ft except on a single-residence lot
where a 30 ft minimum would apply.

Depth: Total depth of rock should be at least 6 in.

Aggregate: Fractured

stone 2 to 8 in. diameter (for the base layer) and crushed
stone 2 in. diameter or reclaimed or recycled concrete equivalent (for the top

layer).

Geotextile (filter fabric): Most installations will include geotextile

(filter fabric) with the products placed over the entire area to be covered
with aggregate. Work on single residential lots will generally not need
geotextile unless there is potential for excessive erosion, a high water
table, or other risk factor. The geotextile should be a woven or
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nonwoven fabric consisting only of continuous chain polymeric
filaments or yarns of polyester. The geotextile should be inert to

commonly encountered chemicals, hydrocarbons, mildew, and rot resistant.

Drainage: Runoff from a stabilized construction entrance should drain to a
sediment trap or a sediment basin. Piping of surface water under the entrance
should be provided as needed. If piping is impossible, install a mountable berm
with 5:1 slopes.

Dust Control: Dust control should be provided at all times (see BMP 7-Dust
Control).

Construction = Clear all vegetation, roots, and all other obstructions in preparation for
Guidelines grading.
= Prior to placing geotextile (filter fabric), make sure that the entrance is
properly graded and compacted.
*  To reduce maintenance and loss of aggregate, place geotextile over the
existing ground before placing the stone for the entrance.
=  Place a 1 ft layer of fractured stone over the entire width and length of the
entrance.
*  Place a 4 in. layer of 2 in. crushed stone over the base layer.

Maintenance ® The entrance should be maintained in a condition that will prevent
tracking or flow of mud onto public rights-of-way. This may require
periodic top dressing with additional 2 in. stone (as conditions demand)
and repair or cleaning of any structures used to trap sediment.

»  All materials spilled, dropped, washed, or tracked from vehicles onto
roadways or into storm drains should be removed immediately. When
necessary, vehicle wheels should be cleaned to remove sediment prior to
entrance onto public rights-of-way. When washing is required, it should
be done on an area stabilized with aggregate that drains into an approved
sediment trap.

*  Trapped sediment should be removed from the site or stabilized on site
and prevented from entering storm drains, ditches, or waterways.
Disturbed soil areas resulting from removal should be permanently
stabilized.

= The stabilized construction entrance may be removed after final site
stabilization is achieved or after the temporary BMPs are no longer
needed.
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Erosion Prevention on Temporary Roads BMP 6

Description

Any of several measures can be used to control erosion and sedimentation
originating with haul roads, detours, access roads, and other unpaved or
temporary roadbeds associated with a construction project. Possible measures
include:

Road Placement: Place temporary roads as far as possible away from streams,
surface waters or wetlands.

Open-Top Box Culvert: A wooden culvert installed across the road grade to
convey surface runoff and roadside ditch flows to the downslope side. Open-
top box culverts are useful for collecting surface runoff and ditch flows and
channeling this water across the road without eroding the drainage system or
road surface.

Waterbar (or Cross Ditch): A cut and berm built at a downward angle across
the roadway, extending from the cutbank to the opposite fill shoulder.
Waterbars reduce erosion by diverting stormwater runoff from the road surface
and directing it to a safe discharge area.

Road Sloping: Constructing the road with an outward slope of 1 to 2% from
the cut slope to the fill slope. Sloped roads are designed to divert surface water
off the entire road surface so that water does not concentrate in any specific
location.

Rolling Dip: Constructing the road with shallow, outward-sloping dips or
undulations to collect surface runoff and con
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roads where erosion of the roadbed and fill slope is unlikely due to low runoff
volume or intensity.

Rolling Dip: Used as a runoff diversion measure to prevent erosion of the road
surface. Rolling dips are effective on long inclines to keep stormwater from
flowing directly down the road, where it may cause gullying and other damage
to the road surface and grade.

Level Spreader: Useful where concentrated runoff from bare ground or other
unstabilized areas can be diverted onto stabilized areas under sheet flow
conditions. Level spreaders are often placed at the outlets of diversion dikes or
runoff interception trenches to control runoff, dissipate water velocity, and
disperse the water over a broad surface area. Level spreaders are relatively
inexpensive to install. They may be used on slopes of 3:1 or flatter.

Limitations Drainage area - unlimited Maximum slope — 15%
Minimum bedrock depth — 3 ft Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — no

Open-Top Box Culvert: Generally, box culverts are not required on grades of
6% or less and are ineffective under continuous or recurrent use where
cleaning is sporadic.

Waterbar: Suitable only for light-use, low-maintenance, unpaved roads.

Road Sloping: Suitable only for low-traffic haul roads where runoff volume
and intensity are low.

Rolling Dip: Not suitable on road grades steeper than 5% .

Level Spreader: Level spreaders are not recommended for use in most
situations. They are not suitable on slopes steeper than 3:1 or where the soils
are easily erodible. They should be constructed only on natural soils, not on fill
material. Level spreaders cannot handle large quantities of sediment-laden
stormwater. If altered by erosion or other disturbance, they may "short circuit"
and actually concentrate flows into small streams instead of spreading the
flows into sheet flow.

Targeted Sediment
Pollutants Phosphorus
Trace Metal
Hydrocarbons
Design Open-Top Box Culvert: Box culverts can be built from logs lumber discarded

Parameters guardrail or corrugated steel. They are installed at a skewed angle downgrade
across the roadway, with the discharge end extending 6 to 12 in beyond the
surface of the roadbed.
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Construction
Guidelines

drainage spacing in Table 6-1. Where recommended spacing is less than 33 ft,
the road should be paved with gravel or crushed rock.

Waterbar: Waterbars are generally constructed using a blade-equipped tractor
or by hand. The size of the waterbar depends on the amount of precipitation in
the area, the soil erodibility, and anticipated traffic.
=  The waterbar should extend from the cutbank side of the road completely
across to the fillslope side.
= Cut dimensions: Up to 16 in deep across road, 8 to 16 in deep at outlet, 3
to 4 ft wide.
* Berm dimensions and orientation: 1 to 2 ft high 5 in minimum height,
skewed at angle of 30° to 40° across road.
* Spacing between bars: Use Table 6-1 for recommended cross drain
spacing on low to moderately steep topography.
= Discharge: Runoff should not be directed onto fill material without proper
energy dissipation and drainage away from the fill.

Geotextile (filter fabric): Most installations will include geotextile (filter
fabric) with the properties listed in Table 6-2, placed over the entire area to be
covered with aggregate. Work on single residential lots will generally not need
geotextile unless there is potential for excessive erosion, a high water table or
other risk factor. The geotextile should be a woven or nonwoven fabric
consisting only of continuous chain polymeric filaments or yarns of polyester.
The geotextile should be rot resistant and inert to commonly encountered
chemicals, hydrocarbons, mildew.

Road Sloping: The slope should be approximately 1 to 2% from the cut slope
outward to the fill slope. Berms on the outside of the road should be limited or
removed to allow water to flow off the road surface. Provide sediment
collection or erosion-control measures at the toe of the fill slope to prevent
excessive erosion and sediment transport.

Rolling Dip: (applies to roads greater that 150 ft long only)The dip should be
approximately 1 ft below the surface plane of the road. The upgrade approach
to the bottom of the dip should be approximately 66 ft long. The downgrade
approach to the bottom of the dip should be approximately 23 ft long. Align
the dip across the road at nearly a 90° angle, and slope it outward
approximately 5% .

Open-Top Box Culvert: Construct a box-like frame (three-sided, open-
topped) of logs, lumber, discarded guardrail, or corrugated steel. Install it flush
with the road surface, skewed at an angle downgrade across the roadway. Set
the inflow end at the same grade as the side ditches on the road and extend it
into the cut bank. The discharge end should extend 6 to 12 in. beyond the
surface of the roadbed and should be directed onto vegetated ground or riprap
or into another erosion-control structure such as a sediment trap or catch basin.

Waterbar: Cut each waterbar into solid soil to a minimum depth of 6 in. next
to the cutbank and 8 in_at the road shoulder_with an adverse
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Maintenance

grade on the downroad or downgrade side of the waterbar. Build a continuous,
firm berm of soil, at least 6 in. above normal grade, parallel to the waterbar cut
on its downhill side. Include a bank tie-in point, cut 6 to 12 in. into the
roadbed. For added stability, the bar may be compacted with a nonerosive fill
material. The completed waterbar should extend across the full roadway width,
aligned at an angle of 30° to 40° relative to the roadway. A dissipation or filter
device (such as riprap or silt fence) may be needed below the waterbar to
control erosion and trap sediment.

Road Sloping: Road sloping is built into the road during construction. Install
erosion- and sediment-control measures downslope before completing the
finish grade of the sloped road. Then construct the outward slope of 1 to 2%,
as specified in the contract plans.

Rolling Dip: Rolling dips are built into the road, during construction,
following the natural contours of the land. Install erosion and sediment
measures at the low point of the dip (drainage outfall to fill slope) before final
grading to direct stormwater discharge from the dip. Construct the dip
according to the specifications shown in the contract plans. If not specified,
make the dip 1 ft deep, with a 23 ft-long approach on the downgrade side and a
66 ft-long approach on the upgrade side.

Inspect all devices regularly according to provisions of the contract or project
site plan. Make repairs promptly to avoid progressive damage. Remove
accumulated sediments as necessary to ensure proper functioning.

Open-Top Box Culvert: Clean and repair the culverts on a regular basis.
Remove sediments and other debris that may block drainage flow or decrease
structural efficiency.

Waterbar: Properly constructed bars should require little or no maintenance.
However, all waterbars need to be open at the lower end so water can easily
flow away from the roadway. Hand shovel work may be necessary following
high runoff periods or severe storms to ensure unrestricted flow.

Road Sloping: Minor regrading may be required to maintain slope angle.

Rolling Dip: Outflows should be kept free of debris to prevent ponding.
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Table 6-1. Recommended Cross Drain Spacing (Source: ITD, 1994)

Road Grade (percent) | Spacing Between Open-Top Culverts, feet (meters)

2t05 300 to 500 (90 to 150)
610 10 200 to 300 (60 to 90)
11to 15 100 to 200 (30 to 60)
16 to 20 <100 (<30)

Table 6-2. Geotextile Properties by Road Type
Geotextile Properties Light Duty'
Roads
Grade Subgrade
Grab Tensile Strength (Ibs) | 200
Elongation at Failure (%) 50
Mullen Brust Strength (Ibs) | 190

Puncture Strength (1bs) 40
Equivalent Opening Size 40-80

Aggregate Depth (in.) 6

Heavy Duty” Haul
Roads

Rough Graded
220

60

430

125
40-80

10

Test Method

ASTM D1682

ASTM D1682

ASTM D3786

ASTM D751
modified

US Std Sieve
CW-02215

'Light Duty Road: Are sites that have been graded to subgrade and where most travel would be
single axle vehicles and an occasional multi-axle truck. Trevira Spunbond 1115, Mirafi 100X,

Typar 3401, or equivalent.

’Heavy Duty Road: Are sites with only rough grading, and where most ravel would be multi-axle
vehicles. Trevira Spunbond 1135, Miraft 600X, or equivalent.
Geotextiles not meeting these specifications may be used only when design procedure and
supporting documentation are supplied to determine aggregate depth and fabric strength.
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Section 4 — Housekeeping

For the selection of the most appropriate or suitable BMP, the user should
refer to thd BMP Selection Matrix {n Table 1. It is essential to check with
the local permitting authority for other requirements. The following pages
contain BMP fact sheets for basic housekeeping that should be included in
all construction projects, including the these topics:

BMP 7 Dust control |
BMP § Cover for materials and equipment |
BMP 9 Stockpile management |
BMP 10 Spill prevention and control
BMP 11 Vehicle/equipment washing and maintenance |
BMP 12 Waste management
BMP 13 Concrete waste management |
BMP 14 Sanitary/septic waste management|
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Dust Control BMP 7

Description

Applications

This BMP describes products or measures used for reducing or preventing
wind erosion by protecting the soil surface, roughening the surface, and
reducing the surface wind velocity. Several dust control treatments are
described below. Other methods are also available.

Vegetative Cover: For disturbed areas not subject to traffic, vegetation
provides the most practical method of dust control (see BMP 21-Seeding and
BMP 22-Sodding).

Mulch (including gravel mulch): When properly applied, mulch offers a fast,
effective means of controlling dust (see BMP 15-Mulching).

Spray-On Adhesive: Asphalt emulsions, latex emulsions, or resin in water
can be sprayed onto mineral soil to control dust (see BMP 16-Hydromulching).

Sprinkling: The site may be sprinkled with water until the surface is wet.
Sprinkling is especially effective for dust control on haul roads and other
traffic routes.

Stone: Stone or gravel used to stabilize construction roads and disturbed soils
can also be effective for dust control and reduce soil losses from those areas by
up to 80% .

Surface Roughening: Tilling or discing the surface of disturbed soils to
produce a rough surface or ridges which when perpendicular to prevailing
winds can reduce soil losses due to wind by 80% (see BMP 25-Slope
Roughening).

Barriers: A board fence, wind fence, sediment fence, or similar barrier can
control air currents and blowing soil. All of these fences are normally
constructed of wood. Perennial grass and stands of existing trees may also
serve as wind barriers. Barriers prevent erosion by obstructing the wind near
the ground and preventing the soil from blowing off site.

The above measures for dust control should be used when open, dry areas of
soil are anticipated on the site. Clearing and grading activities create the
opportunity for large amounts of dust to become airborne. Therefore, one or
several dust control measures should be considered prior to clearing and
grading. In many cases, water erosion control measures incorporated into the
project will indirectly prevent wind erosion. As a standard practice, any
exposed area should be stabilized using vegetation to prevent both wind and
water erosion. When rainfall is insufficient to establish vegetative cover,
mulching is an effective way of conserving moisture, preventing surface
crusting, reducing
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Limitations

Targeted
Pollutants

Design
Parameters

runoff and erosion, and helping to establish vegetation. It is a critical treatment
on sites with erosive slopes.

Drainage area — N/A Maximum slope — 5%
Minimum bedrock depth — N/A Minimum water table - N/A
NRCS soil type — N/A Freeze/thaw — N/A
Drainage/flood control — no

Vegetative measures may not be practical during dry periods unless a reliable
supply of establishment water is available. Other methods should be stipulated
in the project contract to ensure that dust control is not overlooked.

Barriers (such as walls or fences) can be part of the long-term dust control
strategy in arid and semiarid areas, but they are not a substitute for permanent
stabilization.

Sediment
Trace Metals
Hydrocarbons

Dust Prevention: The best method of controlling dust is to prevent dust
production. This can best be accomplished by limiting the amount of bare soil
exposed at one time. In project design, identify all areas where ground
disturbance will not be allowed. Design and locate haul roads, detours, and
staging areas to avoid unnecessary exposure of bare ground and avoid using
areas that are the most susceptible to wind erosion.

In the stormwater site plan, specify staging or work sequencing techniques that
minimize the risk of wind erosion from bare soil. In most cases, this will
require a change from traditional construction techniques that allow large areas
to be disturbed at the outset of construction and to remain exposed for long
periods of time.

Vegetative Cover: Follow recommended seeding and planting specifications.
If site conditions are favorable, use an extended seeding season to ensure that
seeding becomes established over as much of the project as possible before
winter shutdown or substantial completion. Specify the use of establishment
water to accelerate vegetative stabilization if other means of long-term slope
protection are not feasible.

Mulch: Apply according to the design parameter for BMP 16-
Hydromulching.

Sprinkling: Apply at a rate of 3 gallons per acre so that the soil is wet but not
saturated or muddy and so that no dust is being generated.

Stone: At ingress/egress to public highways, apply as indicated in BMP 5-
Stabilization of Construction Entrance. For detours, haul roads, or temporary
traffic routes through the construction site, provide a layer of fractured stone 2
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Construction
Guidelines

Maintenance

to 4 in. thick and 1 to 2 in. in diameter.

Surface Roughening: Tilling or discing should leave 6 in. (minimum)
furrows, preferably perpendicular to the prevailing wind direction, to gain the
greatest reduction in wind erosion. If the surface cannot be furrowed
perpendicular to the prevailing wind direction, roughening the surface by using
a ripper/scarifier (grader) or a ripper (cat) will produce the desired result of a 6
in. irregular surface.

Barriers: A wind barrier generally protects soil downwind for a distance of 10
times the height of the barrier. If additional protection is needed, use other
methods in conjunction with the barrier.

Site Assessment: Assess the potential problem of wind erosion and dust
generation at the project site. Consider the soil type, prevailing wind direction,
and the effect of other prescribed erosion control measures.

Use Preventive Strategies Wherever Possible:

*  Minimize amount of bare ground exposed at one time.

=  Minimize amount of ground disturbance occurring when wind erosion is
highest.

Implement Dust Control Measures as Needed:

= Provide stabilized roadway to minimize amount of dust generated by
construction vehicles and highway traffic (gravel, pave, or moisten the
bare areas of the highway or detour route).

»  Apply protective materials to exposed areas (e.g., stone, mulch, adhesive/
emulsions).

= Install barriers to prevent dust from blowing off site.

=  Establish vegetation at the earliest possible opportunity (using
establishment water if necessary to ensure viability).

»  Keep haul roads, detours, and other bare areas moist by sprinkling them
with water.

=  Perform street sweeping, as needed.

= Dust control requires constant attention: it is not a one-time or once-in-
awhile activity. Dust control sprinkling may have to be done several times
a day during hot, dry weather.

= Areas protected by mulch, adhesive emulsions, or barriers need to be
checked at regular intervals according to the inspection schedule set forth
in the stormwater plan. Remove sediments that accumulate behind any
sediment fence or barrier when the accumulation reaches one half the
height of the barrier. Dispose of the sediments only in an approved
location (not in wetlands or where they will contribute to pollution at the
disposal site).

Apply chemical controls (emulsions and resins) at the manufacturer’s specified

rates and in accordance with all federal, state, and local regulations governing

their use. Chemical products should be stored, handled, and disposed of in

accordance with all app“r‘a]'\]p r.’—‘kgn]aﬁnnc and ﬂppaﬂ'mpnf pn]i{‘ipq
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Cover for Materials and Equipment BMP 8

Description This BMP includes partial or total physical enclosure of materials, equipment,
process operations, or activities. Covering prevents stormwater from coming
into contact with potential pollutants and reduces material loss from wind
blowing. Tarpaulins, plastic sheeting, roofs, buildings, and other enclosures are
examples of covering that are effective in preventing stormwater pollution.
Covering can be temporary or permanent.

Applications Covering is a simple, effective, and usually inexpensive way of reducing or
preventing pollution. It is appropriate for outdoor material storage piles, such
as stockpiles of dry materials, topsoil, spoils piles, gravel, sand, compost,
sawdust, wood chips, and building materials. It is also effective where
containers of liquids or solids are stored or transferred. Although it may be too
expensive to cover or enclose all construction activities, the high-risk parts of a
site can often be separated and covered. For example, chemical preparation
areas, vehicle maintenance and washing areas, storage areas for chemically
treated products and toxic wastes (e.g., used oils).

Limitations Drainage area — N/A Maximum slope — N/A
Minimum bedrock depth — N/A Minimum water table — N/A
NRCS soil type — N/A Freeze/thaw — N/A

Drainage/flood control — no

= Covering alone may not protect exposed materials from contact with
stormwater runoff/run-on.

»  Requires frequent inspections. Consider curbing or an elevated platform
to prevent pollution from run-on water.

Targeted Sediment
Pollutants Trace Metals
Hydrocarbons
Design » In selecting an appropriate covering, evaluate the strength and longevity
Parameters of the covering, as well as its compatibility with the materials or items

being enclosed. Cost, aesthetics, weather conditions, drainage patterns,
and size of the stockpiles or storage area are other factors affecting the
choice of covering.

= In designing a covering for materials, remember to provide adequate
access for loading, handling, and transfer. Cost considerations may justify
a less-than-optimum access arrangement in some cases. For instance,
tarpaulins and plastic sheeting have to be removed or rearranged to allow
continued access as materials are depleted, but they are less expensive
than a permanent structure such as a roof or shed.

= Climate or weather conditions also influence the choice or design of a
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Construction
Guidelines

Maintenance

extremely windy areas.

*  Where a permanent structure is indicated for a particular area or activity,
consider building a roof instead of a complete enclosure. This will reduce
costs and may also eliminate the need for ventilation and lighting systems
that could be needed in a building.

*  Consider the nature of the materials being enclosed, especially if they
pose environmental or safety dangers. Materials that are biological,
flammable, explosive, or chemically reactive require special ventilation
and temperature control measures.

= Covering alone may not protect exposed materials from stormwater
contact. Where stormwater run-on is a potential problem, place the
material on an elevated, impermeable surface or build curbing around the
outside of the materials to prevent pollution of stormwater from adjacent
areas.

Tarpaulins and Plastic Sheeting: Obtain enough fabric or sheeting to cover
the indicated volume or area. Anchor the edges of the covering with stakes, tie-
down ropes, large rocks, tires, or other readily available, heavy objects.
Maintain an overlap of 3 ft along the borders and securely anchor the overlap
area so that it does not separate (through wind or other causes).

Roofs, Sheds, and Buildings: Construct according to plans or drawings in
accordance with existing building codes and departmental standards for such
construction.

Frequently inspect coverings for damage and general wear. Repair or replace
them immediately, as needed.
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Stockpile Management BMP 9

Description Stockpile management procedures and practices are designed to reduce or
eliminate air and stormwater pollution from stockpiles of soil, paving materials
such as Portland cement concrete (PCC) rubble, asphalt concrete (AC), asphalt
concrete rubble, aggregate base, aggregate sub base or pre-mixed aggregate,
asphalt minder (so called “cold mix” asphalt), and pressure-treated wood.

Applications Implement in all projects that stockpile soil and other materials.

Limitations Drainage area — N/A Maximum slope — N/A
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type — N/A Freeze/thaw — good
Drainage/flood control — no

Targeted Sediment

Pollutants

Construction  General

Guidelines = Locate stockpiles a minimum of 50 ft away from concentrated flows of

stormwater, drainage courses, and inlets.

= Protect all stockpiles from stormwater run-on using a temporary
perimeter sediment barrier such as berms, dikes, fiber rolls, silt fences,
sandbags, or gravel bags.

= Implement wind erosion control practices as appropriate on all
stockpiled material.

» Place bagged materials on pallets and under cover.

Protection of Non-Active Stockpiles

= Soil stockpiles: During the rainy season, soil stockpiles should be
covered or protected with soil stabilization measures and a temporary
perimeter sediment barrier at all times. During the non-rainy season,
soil stockpiles should be covered or protected with a temporary
perimeter sediment barrier prior to the onset of precipitation.

= Stockpiles of PCC rubble, AC, asphalt concrete rubble, aggregate
base, or aggregate sub base: During the rainy season, the stockpiles
should be covered or protected with a temporary sediment perimeter
barrier at all times. During the non-rainy season, the stockpiles should
be covered or protected with a temporary perimeter sediment barrier
prior to the onset of precipitation.

= Stockpiles of “cold mix”: During the rainy season, cold mix stockpiles
should be placed on and covered with plastic or comparable material at
all times. During the non-rainy season, cold mix stockpiles should be
placed on and covered with plastic or comparable materials prior to the
onset of precipitation.

= Stockpiles/storage of pressure-treated wood: During the rainy season,
pressure-treated wood should be covered with plastic or comparable
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material at all times. During the non-rainy season, pressure-treated
wood should be covered with plastic or comparable material at all
times.

Protection of Active Stockpiles
= All stockpiles should be protected with a temporary linear sediment
barrier prior to the onset of precipitation.
= Stockpiles of “cold mix” should be placed on and covered with plastic
or comparable material prior to the onset of precipitation.

Maintenance = Inspect and verify that BMPs are in place prior to the commencement
of associated activities. While activities associated with the BMP are
underway, inspect weekly during the rainy season and at 2-week
intervals in the non-rainy season to verify continued BMP
implementation.

= Repair and/or replace perimeter controls and covers as needed to keep
them functioning properly.
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Spill Prevention and Control BMP 10

Description This BMP describes methods of minimizing exposure of pollutants to
stormwater runoff by enclosing any drips, overflows, leaks, and other liquid
material releases or by isolating pollutant spills from stormwater runoff. There
are numerous spill containment methods, ranging from large structural barriers
to simple, small drip pans. The benefits vary based on cost, maintenance
requirements, and the size of spill control. Three possible options are discussed
below:

Containment Diking: Temporary or permanent polyurethane or plastic berms,
concrete berms, or retaining walls designed to hold spills. Diking is one of the
best protective measures against stormwater pollution because it surrounds the
area of concern and holds the spill, keeping spill materials separated from the
stormwater outside of the diked area. Diking is one of the most common types
of spill containment. Also see BMP 41-Earth Dike and BMP 43-Temporary
Berms.

Curbing: Like containment diking, curbing is a barrier that surrounds an area
of concern. It prevents spills or leaks from being released to the environment
by routing runoff to treatment or control areas. The terms "curbing" and
"diking" are sometimes used interchangeably, but curbing is usually small
scale and cannot contain large spills like diking can. As with diking, common
materials for curbing include earth, concrete, synthetic materials, metal, or
other impenetrable materials. Asphalt is also a common material used in
curbing.

Drip Pans: Pans used to contain very small volumes of leaks, drips, and spills.
Drip pans can be depressions in concrete, asphalt, or other impenetrable
materials, or they can be made of metals, plastic, or any material that does not
react with the dripped chemicals. Empty or discarded containers may be used
as drip pans. Catch drips so that the materials or chemicals can be cleaned up
easily or recycled before they can contact stormwater. Drip pans can be a
temporary or permanent measure.

Applications Containment Diking: Diking can be used at any construction site, but it is
most commonly used for controlling large spills or releases from liquid storage
areas and liquid transfer areas. It is an effective containment method around
tank truck loading and unloading areas. Proper diking contains spills, leaks,
and other releases and prevents them from flowing into runoff conveyances,
nearby streams, or infiltration into groundwater. It also allows for proper
disposal and/or recycling of materials captured within the dike.

Curbing: Curbing is usually small scale; it cannot contain large spills like
diking can. However, many facilities use curbing to contain small areas used
for handling and transferring liquid materials.
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provides excellent control of run-on. As with diking, materials spilled within a
curbed area can be collected for proper disposal and/or recycling.

Drip Pans: Drip pans can be used at any site where valves and piping are
present and the potential for small-volume leakage and dripping exist.
Although leaks and drips should be repaired and eliminated as part of
preventive maintenance programs, drip pans can provide a temporary solution
where repair or replacement should be delayed. In addition, drip pans can be
an added safeguard when they are positioned beneath areas where leaks and
drips may occur.

Drip pans are inexpensive, easy to install, and simple to operate. They allow
for reuse or recycling of the collected material.

Limitations Drainage area - N/A Maximum slope — N/A
Minimum bedrock depth — N/A Minimum water table — N/A
NRCS soil type - N/A Freeze/thaw — N/A

Drainage/flood control — no

Containment Diking:

= May be too expensive for some smaller facilities.

*  Requires maintenance.

*  Could collect polluted stormwater, with possible infiltration to ground
water.

Curbing:
= Not effective for holding large spills.
»  May require more maintenance than diking,.

Drip Pans:

= Suitable only for small volumes.

*  Should be inspected and cleaned frequently.

*  Should be secured during poor weather conditions.

= Requires that personnel be trained in proper disposal methods so that
contents are not disposed of improperly.

Targeted Trace Metals
Pollutants Hydrocarbons
Design Containment Diking:

Parameters Size: For tank truck loading and unloading operations, the diked area should be
capable of holding an amount equal to any single tank truck compartment.

Materials: Materials used to construct the dike should be strong enough to
safely hold spilled materials. The materials used usually depend on what is
available on-site and the substance to be contained. Dikes may be made of
earth (i.e., soil or clay), concrete, synthetic materials (liners), metal, or other
impervious materials. Containment dikes may need to be designed with
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water, and ground water supplies.

In general, strong acids and bases may react with metal containers, concrete,
and some plastics. So where spills may consist of these substances, other
alternatives should be considered. Some of the more reactive organic
chemicals may also need to be contained with special liners. If uncertain about
the suitability of certain dike construction materials, refer to the Material
Safety Data Sheet (MSDS) for the chemical being contained.

Curbing: When using curbing for runoff control, protect the berm by limiting
traffic and installing reinforced berms in areas of concern. Materials spilled
within a curbed area can be tracked outside of that area when personnel and
equipment leave the area. This tracking can be minimized by grading within
the curbing to direct the spilled materials to a downslope side of the curbed
area. This will keep the materials away from personnel and equipment that
pass through the area. It will also allow the materials to accumulate in one
area, making cleanup much easier. Manual or mechanical methods, such as
those provided by sump systems, can be used to remove accumulated material
from a curbed area.

Drip Pans: When using drip pans, consider local weather conditions, the
location of the drip pans, materials used for the drip pans, and how the pans
will be cleaned. The location of the drip pan is important. Because drip pans
should be inspected and cleaned frequently, they should be easy to reach and
remove. Take special care to avoid placing drip pans in precarious positions
such as next to walkways or on an uneven surface. Drip pans in these locations
are easily overturned and may present a safety or environmental hazard.
Weather is also an important factor. Heavy winds and rainfall can move or
damage drip pans because the pans are small and lightweight. To prevent this,
secure the pans by installing or anchoring them. Drip pans may be placed on
platforms or behind wind blocks or may be tied down.

Maintenance  Cleaning guidelines should be included in the maintenance plan for all
methods of spill prevention and control.

Containment Diking: Inspect containment dikes during or after significant
storms or spills to check for washouts or overflows. In addition, regular testing
to ensure that dikes are capable of holding spills is recommended. Soil dikes
may need to be inspected on a more frequent basis.

Changes in vegetation, inability of the structure to retain stormwater, dike
erosion, or soggy areas indicate problems with the dike’s structure. Damaged
areas should be patched and stabilized immediately, where necessary. Earthen
dikes may require special maintenance of vegetation, such as mowing and
irrigation.

When evaluating the performance of the containment system, pay special
attention to the overflow system, since it is often the source of uncontrolled

— leaks Ifaoverflow systems do not exist, accumulated stormwater shanld he
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released periodically. Polluted stormwater should be treated prior to release.
Mechanical parts (such as pumps) or manual systems (slide gates, stopcock
valves) may require regular cleaning and maintenance.

Curbing: Since curbing is sized to contain small spill volumes, frequent
maintenance is needed to prevent overflow of any spilled materials. Inspect all
curbed areas regularly and clean clogging debris. Repair the curb by patching
or replacing it as needed to ensure effective functioning. Inspections should be
conducted before forecasted rainfall events and immediately after storm
events. If spilled or leaked materials are observed, cleanup should start
immediately to allow space for future spills. In addition, prompt cleanup of
spilled materials will prevent dilution by rainwater, which can adversely affect
recycling opportunities.

Drip Pans: For drip pans to be effective, site operators should pay attention to
the pans and empty them when they are nearly full. Because of their small
holding capacities, drip pans will easily overflow if not emptied. Also,
recycling efforts can be affected if stormwater accumulates in drip pans and
dilutes the spilled material. It is important to have clearly specified and easily
followed practices of reuse, recycle and/or disposal, especially the disposal of
hazardous materials. Consider dumping the drip pan contents into a nearby
larger-volume storage container and periodically recycling the contents of the
storage container.

Frequent inspection of the drip pans is necessary due to the possibility of leaks
in the pan itself. Also check for random leaking of piping or valves and for
irregular, slow drips that may increase in volume. Conduct inspections before
forecasted rainfall events to remove accumulated materials. Empty
accumulations immediately after each storm event.
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Vehicle/Equipment Washing & Maintenance BMP 11

Description

Applications

Limitations

Targeted
Pollutants

Design
Parameters

A typical vehicle/equipment washing and maintenance system is a lined,
depressed area that collects the water used in washing off the trucks, cars, or
other construction vehicles/equipment, and drains the wastewater into a
collection or treatment system.

A wash-down area is used on projects where the soil is silty or heavy in clay,
and has the likelihood of transporting dirt and mud off site. Projects that will
take place over the course of the rainy season and areas where water is
expected to be encountered (high ground water table) in the normal course of
the project should be considered as candidates.

Drainage area - N/A Maximum slope — 5%
Minimum bedrock depth — N/A Minimum water table - N/A
NRCS soil type - N/A Freeze/thaw — N/A
Drainage/flood control — no

Washing vehicles generates liquid, semi-solid, and solid wastes. These wastes
should be contained on-site or treated to prevent pollution of surface and
ground water.

Off-site: Treatment is required for all discharges to waters of the state since it
could be contaminated with degreasers, hydrofluoric acid, hydrochloric acid,
nitric acid, phosphoric acid, oil, hydraulic fluids, lubrication, and engine
cleaning solvents. Waters of the state include all surface waters (canals, rivers,
ponds, streams and lakes), and all ground water. Contact the local permitting
authority to determine proper treatment and disposal methods.

On-site: If wash-water discharge to a sediment pond is the system of choice,
sufficient acreage is required for the operation.

Sediment
Phosphorus
Trace Metals
Hydrocarbons

= Detergents used on site in Idaho for vehicle washing should not contain
phosphates. Phosphates are a plant nutrient that can cause excessive
growth of aquatic plants when discharged into a stream or lake.

= A stabilized construction entrance (BMP 5), used to reduce off-site
tracking of mud, dirt and rocks, should be installed at the vehicle
wash/maintenance area. Washing and maintenance should be conducted
in disturbed areas (staging areas) but should not be conducted in a cut or
fill area until grading has been performed or where there will be a high
volume of construction traffic. Highly erodible soils or frequently wet

graoc chanld ha o344
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Construction
Guidelines

Maintenance

Off-site discharge options:

Lagoon: Pond-like structure that works on the principle of evaporation is
easy to install and requires low maintenance. There is a need to be aware
of safety issues (fencing the area from the public).

Land application system: Large land area is required. This alternative is
the lowest in out-of-pocket cost.

Filtering and recycling of wash water: A good option for conservation
measures. Initially, expense would be high. Monitoring of the operation
would be more intensive.

Municipal wastewater treatment plant: This option is available only in
areas where a municipal wastewater treatment plant exists and the
operation is capable of handling the load. This is the best option for
limiting liability for larger construction projects.

Designate an area that can be graded and bermed. The design should collect
wastewater for evaporation or direct it to an off-site containment or treatment
system. A lined pond should be used where pollutants such as oil, grease,
fuels, etc., may reach the high-ground water table.

Check that the system controls are working as designed. Clean up sediments
that have been tracked by vehicles onto nearby roadways.
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Waste Management BMP 12

Description

Applications

Limitations

Targeted
Pollutants

Design
Parameters

This BMP entails meeting the regulatory requirements of hazardous waste
management that includes hazardous waste determination; acquiring an EPA
identification number; accumulation; record keeping reporting; and
transportation manifesting. Good housekeeping will minimize the contribution
of pollutants to stormwater discharges by handling and storing hazardous
materials on site in a clean and orderly manner.

Compliance with applicable regulations will protect human health and the
environment from hazardous waste generated by construction activities, reduce
liability, and prevent unnecessary interruptions to schedules (i.e., project shut
down due to environmental investigations/enforcement actions). The first step
in preventing pollution of stormwater runoff is to maintain a clean and orderly
work environment. This will reduce the possibility of accidental spills.

Common sense is the simplest and most inexpensive method to utilize.
Improving the operation and maintenance of industrial machinery, material
storage practices, material inventory controls, routine and regular clean-up,
maintenance activities in work areas, and providing educational programs for
employees regarding these practices will assist in reaching these goals.

Drainage area - N/A Maximum slope — N/A
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - N/A Freeze/thaw — N/A
Drainage/flood control — no

Carelessness and poor judgment often result in problems associated with the
disposal of hazardous materials. Not being fully aware of all the hazards at the
site could increase the potential for mishandling of such wastes, resulting in
stormwater contamination.

Sediment
Trace Metals

Select a designated waste collection area on site. Secure an adequate number
of containers with lids or covers. If possible, provide a covered area or spill
containment pallets. Arrange for waste collection before containers overflow
(additional containers and more frequent pick-ups will be needed during the
demolition phase). Provide immediate cleanup in case of a spill. Assure that
waste is transported and disposed of at an approved facility. A liner, concrete
pad, berm, etc., should be utilized to keep waste separated and to contain
accidental spills so that stormwater runoff is not polluted. Provide labels and
signs for the area to educate contractors about proper storage and handling and
to comply with regulatory requirements.
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Construction The best way to avoid polluting runoff from outside material storage areas is to
Guidelines prevent stormwater run-on or rain from coming in contact with the materials.

These are some of the methods that can be utilized to accomplish this:
= Identify, control, and enforce storage and disposal/stockpile areas
»  Provide a barrier such as a liner, concrete pad or berm
= Protect the storage area by:

v Storing the material indoors

v Covering the area with a roof

v Covering the material with a temporary covering
=  Engineer safeguards such as:

v Overflow protection devices

v Protective guards around tanks, storage area, etc.

Maintenance = Regularly pick up and dispose of all garbage and waste material.
= Make sure equipment is working properly.
*  Routinely inspect for leaks or conditions that could lead to discharges of
chemicals and contact with stormwater:
v External corrosion and structural failure
v' Installation problems
v Evidence of spills or overfills
= Locate storage areas away from direct traffic routes.
»  Stack according to directions to avoid damage due to improper weight
distribution.
»  Store likes together, separate incompatible wastes.
= Assign hazardous material inventory to a limited number of people.
= Keep up-to-date inventory of all hazardous materials and wastes.
= Identify all chemical substances present at the work site.
= Label all containers with name, hazards, handling, and first-aid
information.
= Mark those that require special instructions.
= Cleanup of liquid or dry material spills.
»  Provide initial and annual training for employees on the hazards and the
proper handling procedures.
* Do not mix products together unless specifically recommended.
= Use the entire product before disposing of container.
* Do not remove original product label from container.
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Concrete Waste Management BMP 13

Description

Applications

Limitations

Targeted
Pollutants
Construction
Guidelines

Maintenance

Prevent or reduce the discharge of pollutants to stormwater from concrete
waste by conducting off-site washout, performing on-site washout in a
designated area, and training employees and subcontractors.

Concrete pours, such as foundation, footing or pile sites

Drainage area — N/A Maximum slope — N/A
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - BCD Freeze/thaw — good

Drainage/flood control — no
Off-site washout of concrete wastes may not always be possible.

Concrete waste

The following practices will help reduce stormwater pollution from concrete
wastes:
*  Avoid mixing excess amounts of fresh concrete or cement on site.
= Perform washout of concrete trucks off site or in designated areas
only.
* Do not wash out concrete trucks into storm drains, open ditches,
streets, or streams.
»  Avoid dumping excess concrete in non-designated dumping areas.

For on-site washout:

= Locate washout area at least 50 ft from storm drains, open ditches, or
water bodies. Construct a temporary pit or bermed area with a paved
or gravel approach to capture liquid and solid waste.

*  Wash out wastes into the temporary pit where the concrete can set, be
broken up, and then disposed of properly.

=  When washing concrete to remove fine particles and expose the
aggregate, drain the water to a bermed or level area.

= Avoid washing sweepings from exposed aggregate concrete into the
street or storm drain. Collect and return sweepings to aggregate base
stockpile or dispose in the trash.

» Train employees and subcontractors in proper concrete waste
management.

= Inspect subcontractors to ensure that concrete wastes are being
properly managed.
= [fusing a temporary pit, dispose hardened concrete on a regular basis.
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Sanitary/Septic Waste Management BMP 14

Description

Applications

Limitations

Targeted
Pollutants

Approach

Maintenance

Prevent the discharge of pollutants to stormwater from sanitary/septic waste by
providing convenient, well-maintained facilities, and arranging for regular
service and disposal.

All construction sites where portable facilities are used.

Drainage area — N/A Maximum slope — N/A
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - N/A Freeze/thaw — N/A

Drainage/flood control — N/A
No major limitations.

Nutrients
Bacteria

Sanitary and septic wastes should be disposed of in accordance with state and
local requirements. Some of these requirements are listed below:

= Locate sanitary facilities in a convenient location.

= Avoid discharging or burying untreated raw wastewater.

= Ensure that temporary septic systems treat wastes to appropriate levels
before discharging.

= [fusing an on-site disposal system (OSDS) such as a septic system,
comply with local health agency requirements.

» Ensure that temporary sanitary facilities that discharge to the sanitary
sewer system are properly connected. This practice will help eliminate
illicit discharges.

= [fdischarging to the sanitary sewer, contact the local wastewater
treatment plant for their requirements.

= Ensure that a licensed service maintains sanitary/septic facilities in
good working order.

= Portable units may need to be staked or secured to a fixed object.

= Inspect facilities regularly.
*  Arrange for regular waste collection.
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Section 5 — Slope Protection and Stabilization

For the sel

ction of the most appropriate or suitable BMP, the user should

refer to thel BMP Selection Matrix

in Table 1. It is essential to check with

the local permitting authority for other requirements.

Exposed soil surfaces should be minimized at all times. Whenever

possible, natural vegetation on the

site should be preserved. If exposed

slopes are unavoidable, it is essential to apply erosion and sedimentation

control BMPs to reduce discharge
storm drainage system.

of sediment to nearby streams and the

The following pages describe various slope protection and stabilization
techniques. Any of the following BMPs can be implemented during the
construction phase to control construction erosion and then kept in place
for use after construction is complete:

[BMP 15 Mulching|

BMP 16 Hydraulic mulching |
BMP 17 Geotextile |
IBMP 18 Matting |

BMP 19 Soil binders|
BMP 20 Topsoiling |
BMP 21 Seedin

BMP 22 Soddin

BMP 23 Planting

BMP 24 Pipe slope drain
[BMP 25 Slope roughenin
[BMP 26 Gradient terracin
BMP 27 Retaining walls]
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Mulching

BMP 15

Description Mulching is a temporary soil stabilization or erosion control practice where
materials such as straw, grass, grass hay, compost, wood chips or wood fibers
are placed on or incorporated into the soil surface. In addition to stabilizing
soils, mulching can reduce the velocity of stormwater runoff over an area.
When used together with seeding or planting, mulching can aid in plant growth
by holding the seed, fertilizers, and topsoil in place, by helping to retain
moisture, and by insulating against extreme temperatures.

Mulching protects the soil surface from splash erosion. It retards runoff, traps
sediment, and creates more favorable conditions to assist germination and the
early development of plants. The following natural and synthetic (stabilizers)
mulches are suitable for use at construction sites:

Vegetative materials: wheat straw, rye straw, barley straw, grass hay

Wood products: wood cellulose fibers, wood chips, bark, sawdust

Other organic materials: leaves, peat, manure, compost

Rock products: gravel, slag, crushed stone

Fabricated mulch: jute, burlap, coconut (coir), excelsior, Kraft paper string
Synthetic mulch: asphalt, vinyl, plastics, latex, rubber, adhesives or
“tackifiers.”

Applications = Mulch is an immediate, effective, and inexpensive means of controlling
dust and erosion and aiding revegetation of construction sites. It provides
immediate protection to soils that are exposed and that are subject to
heavy erosion; it retains moisture (which may minimize the need for
watering); and it requires no removal because of natural deterioration of
most mulching materials.

= Mulch is often used alone in areas where temporary seeding cannot be
used because of the season or climate. It may be used in conjunction with
other treatments for increased effectiveness. Use of mulch may or may
not require a binder, netting, or tacking agent to hold the mulch in place.
On steep slopes and critical areas such as waterways, mulch matting is
used with netting or anchoring to hold it in place.

=  To aid in establishing vegetation, mulch seeded and planted areas where
slopes are steeper then 2:1, where runoff is flowing across the area, or
when seedlings need protection from bad weather. If the mulching effect
is to be maintained longer than 3 months, the preferred mulch is
vegetative material. Wheat straw is the most preferred vegetative
material, followed by rye straw, barley straw, or grass hay.

=  Wood chips are suitable for areas that will not be closely mowed and
around ornamental plantings. Chips decompose slowly and do not require
tacking, but they should be treated with nitrogen to prevent nutrient
deficiency. Wood chips can be very inexpensive if they are obtained from
trees cleared on the site. Chips should not be used on slopes greater than
6% because they tend to wash down slopes.
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=  Bark mulch is suitable for areas planted with grasses that will not be
closely mowed. The bark may be applied mechanically or by hand.

»  Crushed stone and gravel mulches are appropriate for dust control and
soil protection on low-use dirt roads, driveways, and other areas of light
vehicular activity within the construction site.

Limitations Drainage area — 2 ac. Maximum slope — 50%

Minimum bedrock depth — N/A Minimum water table - N/A

NRCS soil type - ABCD Freeze/thaw — fair

Drainage/flood control — no

Disadvantages of mulch include the following:

= It may delay germination of some seeds because cover reduces the soil
surface temperature.

= Mulch can be easily blown or washed away by runoff if not secured or
incorporated. Lightweight mulch, such as straw, requires matting,
crimping, or other methods to hold it in place.

*  Some mulch materials, such as wood chips, may absorb nutrients
necessary for plant growth.

= Straw mulch provides organic matter as it breaks down and is
incorporated into the soil. If applications are too heavy, however, soil
nutrient levels (especially nitrogen) may decline during the period of
decomposition. Therefore, prescribed application rates of both the straw
mulch and the specified fertilizer should be strictly followed. The use of a
fertilizer low in phosphorus is recommended.

= Synthetic spray-on materials are not recommended except for temporary
dust/erosion control or for steep, rocky slopes where other mulches and
mechanical methods cannot be effectively applied. The synthetic mulches
may create impervious surfaces and can have adverse effects on water
quality.

*  Avoid applying mulch as the only control on long slopes. Break up
concentrated flows on these slopes using recommended methods in other
BMPs.

Targeted Sediment

Pollutants Phosphorus

Design Stone and gravel:

Parameters = After the gravel or stone is applied, construction traffic may move over it.
Areas that become compacted or depressed should be remulched to the
same level as the remaining area to prevent flows from the site from
becoming channelized into these depressions.

= Upon completion of activities on the site, the gravel or stone mulch may
be left in place during revegetation operations.
= When used for driveways or dirt roads, a filter blanket should be placed
under the gravel.
Straws:
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Straw mulch forms a loose layer when applied over a loose soil surface.
To protect the mulch from wind drifting and water damage, it should be
stabilized by covering it with netting, such as jute, or by spraying it with a
tacking agent. Straw mulch should cover the entire seeded area or
exposed slope. The mulch should extend into existing vegetation or
stabilized areas on all sides to prevent wind or water damage which may
start at the edges of the mulched area

The straw fibers should be applied to form a uniform cover of loose straw
through which 20% or less of the original ground surface can be seen. No
large clumps of unscattered straw should exist after application.

On small slopes, straw mulch should be applied by hand broadcasting to a
uniform depth of 2 to 3.1 in. On larger slopes, straw can be blown onto
the slope to achieve a uniform cover of 2 to 3.1 in.

Wood chips:

Due to bacterial action during decomposition, nutrient concentrations in
the soil may be depressed under a layer of wood chips. Because of this,
applications should not exceed the specified thickness that would cause a
marked decline in some soil nutrients for longer periods.

When using wood chips to mulch revegetation projects, the specified
application of fertilizer should be increased approximately 25% to
replenish soil nutrients lost due to breakdown of wood chips.

Effectiveness of mulches:

Construction
Guidelines

Crushed stone and gravel mulches retain their effectiveness indefinitely if
properly applied and protected from compacting traffic. Sediment
generation reduction is estimated at 70 to 90%, and nutrient generation
reduction at 50 to 70%.

Straw mulches react similarly to hydromulches, as they break down fairly
rapidly. However, straw is twice as effective and at about half the cost of
hydromulches. Sediment reduction by straw mulch without vegetation is
90 to 95% for a few months. It drops to 70 to 90% in 6 months, and
further to 40 to 60% in 2 years, and 10 to 30% after that. Nutrient
reductions are estimated at 60 to 80% for a few months, 50 to 70% in 6
months, 20 to 50% up to 2 years, and 0 to 10% beyond 2 years.

Wood chips deteriorate more slowly than wood fiber and, therefore, retain
their effectiveness longer. Sediment reductions of 90 to 95% can be
expected for 1 year, 80 to 90% up to 2 years, and 50 to 60% beyond 2
years. Nutrient reductions of 60 to 80%, 50 to 70% , and 30 to 50% are
estimated for the same period.

Seeding (temporary or permanent) can take place prior to or concurrent
with mulching. Other surface runoff control measures should be installed
prior to seeding and mulching. If seed is applied prior to mulch, mulch
should be applied to seeded areas immediately after seeding.

Mulches should not be applied when free surface water is present, but
may be applied to damp ground.

e The choice of (a1s for munlching will he hased. on fl il
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be protected, site conditions, season, and economics.

Straw mulch: The straw should be stabilized to prevent it from being
damaged by water or wind (blown away). Use one of the following methods to
apply straw mulch:

=  Hand punching can be used on small sites, sites with rock and stone on
the surface, sites with slopes that are steeper than 3:1, or sites that have
been wattled. Take care not to damage wattling or planted vegetation. Use
a spade or shovel to punch the straw into the slope until all areas have
straw standing perpendicularly to the slope and embedded at least 4 in.
into the slope. The bunches of straw should resemble the tufts of a
toothbrush.

= Roller punching can be used on large, gently sloping sites without
significant outcroppings of rock and stone. Roller punching should not be
used on sites that have been wattled (unless there is adequate space
between lines of wattling) or on planted sites. A roller equipped with
straight studs not less than 6 in., from 4 to 6 in. wide, and approximately
3/4 in. thick, will best accomplish the desired effect. Studs should stand
approximately 8 in. apart and should be staggered. All corners should be
rounded to prevent withdrawing the straw from the soil. Vegetative
planting may be conducted following roller punching.

*  Crimper punching involves specially designed straw-crimping rollers.
These are suitable for use wherever roller punching can be used. The
crimpers consist of serrated disk blades, set 4 to 8 in. apart, that force
straw mulch into the soil. Crimping should be done in two directions with
the final pass conducted across the slope rather than up and down it.

=  Tacking agents may be used on any type of site, but are best used only on
very stony or rocky soils or small, steep slopes. Apply 28.5 ft*/ac. of the
tacking agent or its equivalent over the straw mulch. Agents that are
neutral or nearly neutral in color and of demonstrated effectiveness for the
soils and climate of the application area are acceptable.

=  Matting may be used on large, steep areas that cannot be punched with a
roller. Jute or wood excelsior on plastic netting should be applied over
unpunched straw according BMP 18-Matting.

Maintenance Inspect all mulched areas periodically (according to the inspection interval
prescribed in the project site stormwater plan and after runoff-producing storm
events. Repair damaged areas of the mulch immediately. Reseed or replant
such areas, if necessary, before replacing the mulch cover. Straw mulch and
other organic products do not have to be removed when the vegetation
becomes established.
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Table 15-1 shows the various mulches and their application rates.

Table 15-1. Guide to Mulch Materials, Rates and Uses

Mulch
Material

Gravel,
slag, or
crushed
stone

Hay or
straw

Wood
fiber
cellulose

Wood
chips

Compost

Quality Standards

Washed, 3/4 to
11/2 in. diameter
with at least 30%
of it larger than
3/4 in. diameter

Air dried, free of
unwanted seeds
and coarse
material. Fibers
should not be
chopped or ground
to reduce fiber
length. Minimum
fiber length - 8 in.

Dyed material
should not contain
any growth
inhibiting factors

Do not use kiln-
dried or air-dried
material. Chip size
1/2x11/2in.
diameter and 1/10
to 1/2 in. thick

Odorless or earthy
smell

Application
Rate
1100 ft*

280 ft* (or
more to ensure
90% coverage
at2.5
tons/1100 ft’

88 TO 110 1b
(2 to 3 bales)

22t0331b

5.3 t0 53 ft

Depth and
Coverage

2.75t0 3.1 in.
uniform
covering

2to3.11n.to
form a uniform
mat through
which 20 to
40% of the
original ground
surface can be
seen.

2.75t0 3.1 in.
uniform depth

2to3.11n.
uniform depth

Remarks

Excellent mulch for short
slopes around woody plants
and ornamentals. Use where
subject to foot traffic.
Approximately 42.5 1b/ft

Use where the mulching
effect is to be maintained for
>3 months. Subject to
blowing unless kept moist,
punched, or tacked down.
Most common and widely
used mulching material. Can
be used in critical erosion
areas.

If used on critical areas,
double the normal
application rate. Apply with
hydromulch. No tie-down
required. Packaged in 110 1b
bags

Applying at over the
specified thickness may
markedly reduce soil
nutrients for a long time.
Increase fertilizer 25% with
wood chip mulch on
revegetation sites.

Inexpensive, but may not be
available in some areas.
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Hydromulching BMP 16

Description

Applications

Limitations

Targeted
Pollutants

Design
Parameters

Hydraulic mulching (hydromulching) is a process where wood fiber mulch,
processed grass, hay, or straw mulch are applied with a tacking agent in a
slurry with water to provide temporary stabilization of bare slopes or other
bare areas. This mulching method provides uniform, economical slope
protection. It may be combined with hydroseeding as a revegetation method
(see BMP 21-Seeding).

Hydromulching is an effective way to increase water retention (thereby
reducing erosion) for 6 months or up to 1 year. Beyond 1 year, the
effectiveness drops off. Hydraulic mulching can be applied to areas that are
within about 200 ft of a road or that can otherwise be reached by truck. Small
roadside slopes and large, relatively flat areas are well adapted to this method.
When adequate moisture exists, the slurry can be combined with seed and
fertilizer to initiate stabilization and revegetation in a single application (see
BMP 3-Preservation of Existing Vegetation). The mulch usually lasts about 1
year. The growing vegetation is needed to provide continued stabilization.

Drainage area — 2 ac. Maximum slope — 15%
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — fair

Drainage/flood control — no

=  Loses effectiveness after 1 year.

*  Only suited for physically stable slopes (at natural angle of repose, or
less).

=  Avoid hydromulching on long uninterrupted slopes. Break up
concentrated flows with other BMPs, such as BMP 26-Gradient Terracing
or BMP 32-Check Dams.

Sediment
Phosphorus

Effectiveness: Hydromulching initially reduces sediment generation by 70 to
80% as compared to sediment production off bare slopes. Within 2 years, the
breakdown of wood fiber will have reduced its effectiveness to 40 to 60%.
Beyond that time, only 10 to 30% effectiveness can be expected, and the
mulch should be replaced. Nutrient generation is typically reduced 50 to 70%
for 6 months, 20 to 50 percent up to 2 years, and 0 to 10% beyond 2 years.

Equipment: The hydraulic mulching machine should be equipped with a gear-
driven pump and a paddle agitator. Agitation by recirculation from the pump is
not acceptable. Agitation should be sufficient to produce homogeneous slurry
of tacking agent and mulch (and seed fertilizer, if used).
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Construction
Guidelines

Maintenance

acre. Tacking agent should be applied at 28.5 ft* of wet ingredients per acre.
When seeding is combined with hydraulic mulching, be sure to include an
appropriate specified formulation at the specified rate. Legume seeds should be
pellet inoculated with the appropriate bacteria. Inoculation rates should be four
times that required for dry seeding.

= The time allowed between placement of seed in the hydraulic mulcher
and the emptying of the hydraulic mulcher tank should not exceed 30
minutes.

=  Wood fiber may be dyed to aid in uniform placement. Dyes should not
stain concrete or painted surfaces nor injure plant or animal life when
applied at the manufacturer’s recommended rate.

= Application of the slurry should proceed until a uniform cover is
achieved. The applicator should not be directed at one location for too
long a period of time or the applied water will cause erosion.

Hydromulched slopes should be inspected periodically for damage due to
wind, water, or human disturbance. Repair all damaged areas immediately
using hydromulching at the original specifications or straw mulch.
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Geotextile

BMP 17

Description

Applications

Geotextiles are porous fabrics known in the construction industry as filter
fabrics, road rugs, synthetic fabrics, construction fabrics, or simply fabrics.
Geotextiles are manufactured by weaving or bonding fibers made from
synthetic materials such as polypropylene, polyester, polyethylene, nylon,
polyvinyl chloride, glass, and various mixtures of these materials.

The material is applied from a roll and anchored into place to provide a
continuous sheet over the exposed slope or surface. This sheeting reduces
raindrop impact and surface erosion on disturbed soils. It can also protect new
vegetation and aid in growth and establishment of vegetation by retarding
evaporation of soil moisture. They can also be used on benched slopes.

Geotextiles are used for a variety of purposes as separators or reinforcement,
for filtration and drainage, and for erosion control on slopes or stream banks.
Matting or netting made of biodegradable materials (such as jute, wood fiber,
straw, coconut, paper, or cotton) can be used for many of these same purposes,
but it tends to be less durable. These products are discussed separately under
BMP 18-Matting.

Geotextiles are an effective tool to prevent surface erosion and promote rapid
establishment of a permanent (or temporary) vegetative cover. The two main
applications are for slope protection and as a flexible channel lining. For slope
protection applications, the fabrics are useful in preventing the loss of topsoil,
thereby reducing surface erosion and promoting establishment of vegetative
cover. They should be given serious consideration where slope, high flows, or
other factors prevent use of organic matting.

Used alone, geotextiles can function as erosion control matting to stabilize
channels and swales or to protect recently planted seedlings until they become
established. They may be placed in ditches or along stream banks to protect
new plantings if more elaborate measures, such as riprap or rock revetments,
are not appropriate. The purpose of this application is to protect the integrity of
the ditch or stream while permanent vegetative cover becomes established.

Geotextiles are also used as separators. An example of such a use is geotextile

as a separator between riprap and soil. This "sandwiching" prevents the soil

from being eroded from beneath the riprap. The following are some of the

primary advantages of using geotextiles:

= Relatively low cost for many applications.

=  Ease and convenience for many applications.

*  Quick and effective protection against erosion problems.

»  Design methodologies are available for many uses.

= A wide variety of geotextile products are available to match specific
needs.

] Qy‘nﬂ'\pfi{‘ gpnfpvﬁ'lpc mqy be remoy pd and reused if pr‘nnnmir‘a”y
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Limitations

Targeted
Pollutants
Design
Parameters

Construction
Guidelines

feasible.
= Better resistance to high-flow situations than organic matting.

Drainage area — 100 ac. Maximum slope — 100%
Minimum bedrock depth - N/A Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — good

Drainage/flood control — no

»  Effectiveness may be reduced drastically if the fabric is not properly
selected, designed, or installed.

=  Many synthetic geotextiles are sensitive to light and should be protected
prior to installation.

*  Geotextiles that are not biodegradable should not be used where their
presence or appearance is aesthetically unacceptable.

= Should not be placed on 50% slopes if they are to be covered with
overlying material.

Sediment

Maximum slope steepness: Products are available for up to 50% slopes.

Durability/decomposition: Some synthetic geotextiles persist a very long
time and should be considered a permanent measure. Others remain effective
for less than 1 year. Those types designed to assist in establishment of
vegetation will eventually photo-degrade or decompose. If a short-term,
degradable product is needed, see BMP 18-Matting.

Materials: In determining how much fabric is needed, allow for an overlap of
4 in. on both sides of each roll and 3 ft at the ends of rolls. Also, the fabric
should extend beyond the edge of the exposed area at least 1 ft at the sides and
3 ft at the top and bottom. Staples should be of 1/10 in. diameter (or heavier)
steel wire. Allow for a spacing of approximately 5 ft apart along the sides and
center of each roll and not more than 1 ft apart along upper end of a roll or at
the overlap of two rolls.

= The soil should be reasonably smooth. Fill and compact any rills and
gullies. Remove protruding rocks and other obstructions.

*  Apply the individual rolls up and down the slope, from the top to the
bottom--never along the contour.

= Qverlap the sides of rolls at least 4 in., and make sure there is at least a 3
ft overlap when an uphill roll joins to a downbhill roll. The uphill roll
should overlie the downhill roll.

=  Extend the fabric beyond the edge of the mulched or seeded area at least 1
ft at the sides and 3 ft at the top and bottom of the area. If existing
vegetation or structures mark the boundaries of the area, the fabric should
continue into the stable vegetated area or to the edge of the structure.

= At the top of the area, bury the end of each roll in a trench at least 8 in.
deep. The trench should then be backfilled and tamped.

] Qtnpleq should be driven pm‘pendiml]nr]v into the Q]on‘ face. Place them
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Maintenance

approximately 5 ft apart down the sides and center of the roll, and not
more than 1 ft apart at the upper end of a roll or at the end overlap of two
rolls.

Be sure the fabric makes uniform contact with the slope face underneath.
No "bridging" of rills or gullies should be allowed.

Inspect weekly or monthly and within 24 hours after each runoft-
producing storm. To assure proper functioning, complete one inspection
during the first runoff-producing event after installation. If fabric sheeting
is damaged or missing, replace it immediately to restore full protection.
Also inspect to ensure that channelization and erosion is not occurring
underneath fabric (sediment outwash is the most visible sign of this.)
Products used for temporary control may be removed and reused, if this
can be done without leaving the area susceptible to erosion.
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Matting

BMP 18

Description

Applications

Matting is a porous net or fibrous sheet that is laid over the ground surface for
slope stabilization and erosion control or to hold mulch in place and protect it
against wind or water damage. Matting and netting are sometimes classified as
geotextiles (see BMP 17-Geotextile), but in this catalog, matting is considered
to be materials made from biodegradable materials including straw, coconut
(coir), jute, wood fiber (excelsior), paper, and cotton. Some of these organic
materials may be held in place by plastic netting.

A wide variety of matting materials may be used for erosion control. Most are
of two main types: woven, such as jute, and bonded to plastic, such as
excelsior. Application examples for these two types are listed below.

Jute matting: Jute matting or netting is available as a heavy fiber net that is
generally purchased in rolls and is stapled/anchored to slopes to provide a
uniform covering. This covering protects mulches, provides additional water-
holding capacity, and aids in moderating environmental fluctuations near the
ground surface (as does a mulch).

Jute matting can be applied over straw, grass hay, wood fiber, or manure
mulches when wind or water damage would occur without a protective net.
Matting is the best single method for protecting the integrity of a mulched
area. [t may be applied alone as an alternative to straw or wood fiber mulches
on flat sites for dust control and seed germination enhancement, but should not
be applied alone where runoff quantities are significant.

Wood fiber (Excelsior) matting: Wood fiber matting is made by bonding
wood excelsior fibers to a paper or plastic reinforcing net. The matting is
generally purchased in rolls and stapled to slopes to provide a uniform
covering which can protect mulches, provide enhanced water-holding capacity,
and aid in moderating environmental fluctuations near the ground surface.

Plastic netting: Plastic netting (photo/biodegradable) is a monolithic plastic
cloth-like material. It is used primarily to hold straw and other materials in
place. Plastic netting is more durable than jute or wood fiber matting. It is
much easier to handle and requires less labor, but it has no mulch capabilities
itself. Plastic netting alone provides no soil stabilization or erosion control. It
is best used to hold down mulches until vegetation becomes established.

Matting can be useful in the following circumstances:

»  Construction sites becoming temporarily inactive (inactive period greater
than 2 weeks and less than 1 year).

= QGraded areas receiving permanent revegetation treatment by seeding.

= Bare areas receiving permanent revegetation treatment by seeding.
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Limitations Drainage area — 100 ac. Maximum slope — 100%
Minimum bedrock depth — 2 ft Minimum water table - N/A
NRCS soil type - ABCD Freeze/thaw — good
Drainage/flood control — no

= Should not be used where overland water flow will exceed 6.5 ft/s.
Because of the following characteristics of plastic netting and wood fiber
matting, jute matting, straw or straw coconut matting are preferred.

= Plastic netting does not function as mulch (as does jute matting) since it
does not absorb water. When plastic netting is used to anchor straw
mulch, it increases the effectiveness of the mulch, but it does not provide
direct control of erosion and sedimentation or nutrient generation. Straw
mulch rates should be increased 25% when plastic netting is used instead
of jute or straw.

*  Wood fiber matting is more difficult to put in place than jute, and it is less
predictable in controlling erosion. Properly applied, it can be as effective
as jute matting at sediment and nutrient reduction. However, it is often 10
to 20% less effective.

Targeted Sediment

Pollutants

Design = Jute matting should be fiber cloth of a uniform plain weave, undyed and
Parameters unbleached single jute yarn, 3 to 4 ft wide and weighing an average 0.4 lb

per linear foot of cloth with a tolerance of plus or minus 5%. It should
have approximately 78 warp ends per width of cloth and 45 weft ends per
linear meter of cloth. The yarn should be of a loosely twisted construction
having an average twist of not less than 6.3 turns per 4 in. and should not
vary in thickness by more than half of its normal diameter.

»  Wood fiber matting should consist of machine-produced mats of curled
wood excelsior, of which 80% have a 8 in. or longer fiber length. It
should be of consistent thickness with the fiber evenly distributed over the
entire area of the blanket (backing). The topside of each blanket should be
covered with a 1 x 3 in. weave of twisted Kraft paper or biodegradable
plastic mesh that has a high wet strength. Blankets should be fire and
smolder resistant and contain no chemical additives. Blankets should be
in rolls 3 to 4 ft wide and 130 to 200 ft long.

»  Plastic netting with mesh opening from 1/10 x 1/10 in. to 1/5 x 1/5 in.
should be applied over straw mulch similarly to the method specified
below for jute matting.

Effectiveness: Jute matting acts similarly to straw mulch or hydromulch.
Sediment reduction is typically