


Developing Your Stormwater Pollution Prevention Plan

A Guide for Construction Sites

Who?

Construction site operators (generally, the person who has operational control over construction plans and/or
the person who has day-to-day supervision and control of activities occurring at the construction site)

Where?

Construction sites required to comply with stormwater discharge requirements

What?

A guide to help you develop a good Stormwater Pollution Prevention Plan (SWPPP)
Why?
Stormwater runoff from construction sites can cause significant harm to our rivers, lakes, and coastal waters
A SWPPP is required (by your construction general permit) and will help you prevent stormwater pollution

A SWPPP is more than just a sediment and erosion control plan.
It describes all the construction site operator’s activities to prevent stormwater contamination, control
sedimentation and erosion, and comply with the requirements of the Clean Water Act

Purpose of this Guidance Document

This document provides guidance to construction site operators that need to prepare a SWPPP in order to
receive NPDES permit coverage for their stormwater discharges. The Clean Water Act provisions, EPA regulations
and EPA's Construction General Permit described in this document contain legally binding requirements. This
document does not substitute for those provisions, regulations or permit, nor is it a regulation or permit itself. It also
does not substitute for requirements under State law or construction general permits issued by States. It does not
impose legally-binding requirements on EPA, States, or the regulated community, and may not apply to a particular
situation based upon the circumstances. EPA and State decisionmakers retain the discretion to adopt approaches
on a case-by-case basis that differ from this guidance where appropriate. Any decisions regarding a particular
construction site will be made based on the applicable statutes, regulations and/or permit terms. Therefore, interested
parties are free to raise questions and objections about the appropriateness of the application of this guidance to
a particular situation, and EPA—or the applicable NPDES permitting authority—will consider whether or not the
recommendations or interpretations in the guidance are appropriate in that situation based on the law and regulations.

This guidance document occasionally uses language describing mandatory requirements for construction
site operators and those covered by a general permit for stormwater discharges from such sites. This language
is generally intended to reflect requirements applicable where EPA is the NPDES permitting authority. Although
requirements in jurisdictions where EPA is not the permitting authority may resemble these requirements, the reader
should not assume that this guidance accurately describes those requirements. Rather, the reader should consult
the applicable regulations and any applicable NPDES permit.
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What is a Stormwater Pollution Prevention Plan (SWPPP)?

A SWPPP may be called many things. Your state may use terms like:

Construction Best Practices Plan

Sediment and Stormwater Plan

Erosion, Sediment, and Pollution Prevention Plan
Construction Site Best Management Practices Plan
Erosion Control Plan and Best Management Practices
Best Management Practices Plan

Erosion and Sediment Control Plan

Regardless of the title used in your state, these documents—and the
stormwater permits that require them—tend to have many common
elements. This guide is intended to help you develop a better SWPPP for your
construction site.

Example sketch identifying various points to
address in the SWPPP.

How to Use This Guide

B This guide was developed as a helpful reference guide for construction site operators across
the country. We have tried to accommodate the wide range of knowledge and experience
about stormwater pollution prevention that currently exists among operators—f{rom novice to
expert.

e [f you are relatively new to managing stormwater at a construction site, you will probably
want to read this entire guide.

e [f you are very experienced and familiar with the requirements in your state, this guide
may help you brush up on certain requirements or provide you with ideas to improve
your SWPPP. You might want to review the table of contents and skip around. Be sure to
take a look at the SWPPP template (Appendix A) to see if you can make improvements in
the way you develop and maintain your SWPPP.

B This guide is written in a general format and can be used at most construction sites in any
state, territory, or in Indian country. The document assumes that you will obtain discharge
authorization under an appropriate National Pollutant Discharge Elimination System (NPDES)
construction general permit and use both the permit and this guidance to assist in developing
your SWPPP. In this guide, we make some references to the U.S. Environmental Protection
Agency’s Construction General Permit for illustrative purposes. You should always consult
your applicable NPDES permit for the exact requirements that apply to you.

B Remember that you are developing your SWPPP for both your use and for review by the
regulatory agencies responsible for overseeing your stormwater controls. As such, one of your
goals in developing your SWPPP should be to present the information in a way that clearly
demonstrates that it meets all the requirements of your NPDES permit.

B You can obtain an electronic copy of this guide (PDF format), the SWPPP template, and
inspection form (in Microsoft Word) at www.epa.gov/npdes/swpppguide
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Chapter 1: Introduction

A. Why Should You Use this Guide?

If you are responsible for erosion and sediment control and stormwater management
at a permitted construction site, then this guide may be useful to you. This guide is
designed to walk you through the steps for developing and implementing an effective
stormwater pollution prevention plan (SWPPP). The basic outline of the guide is
presented below:

SWPPP Development

» This chapter provides
an orientation to this
guide and its contents
and describes why
stormwater controls
at construction sites
are necessary.

Chapter 4 Chapter 5 Chapter 6

Chapter 2 Chapter 3 Selecting Selecting Inspections,
Getting Site erosion and good maintenance,

started assessment sediment housekeeping and
and planning control BMPs BMPs recordkeeping
Appendix A
Tools to assist in
writing your SWPPP

SWPPP Implementation

Chapter 7
Clarification & Notification
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Chapter 9
Final Stabilization and
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Figure 1. SWPPP Process
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Take a Closer Look. ..

What is a SWPPP?
A SWPPP is a site-specific, written document that:

* |dentifies potential sources of stormwater pollution at the construction site

¢ Describes practices to reduce pollutants in stormwater discharges from the
construction site. Reduction of pollutants is often achieved by controlling the volume
of stormwater runoff (e.g., taking steps to allow stormwater to infiltrate into the soil).

e |dentifies procedures the operator will implement to comply with the terms and

A SWFFF can have airrerent names

conditions of a construction general permit

B. What Is Stormwater Runoff and What
Are Its Impacts?

Stormwater runoff is rain or snowmelt that
flows over land and does not percolate into the
soil. Stormwater runoff occurs naturally, in
small amounts, from almost any type of land
surface, especially during larger storm events.
Impervious
surfaces, such
as buildings,
homes, roads,

y . sidewalks,
A SWPPP _may aIso}PS cal!ed a “construction and parking
best practices plan,” “sediment and stormwater
plan,” “erosion, sedimentation, and pollution l(?ts,'c'an
prevention plan,” or similar term. The SWPPP significantly
(or similarly named plan) is generally required alter the
to comply with EPA’s or the state’s stormwater natural
construction general permit. hydrology of

the land by

increasing the volume, velocity, and
temperature of runoff and by decreasing its
infiltration capacity. Increasing the volume
and velocity of stormwater runoff can cause
severe stream bank erosion, flooding, and
degrade the biological habitat of these streams.
Reducing infiltration can lower ground water
levels and affect drinking water supplies.

In addition, as stormwater runoff moves
across surfaces, it picks up trash, debris,

and pollutants such as sediment, oil and
grease, pesticides and other toxics. Changes
in ambient water temperature, sediment,

and pollutants from stormwater runoff

can be detrimental to aquatic life, wildlife,
habitat, and human health. Soil exposed by
construction activities is especially vulnerable
to erosion. Runoff from an unstabilized
construction site can result in the loss of
approximately 35-45 tons of sediment per
acre each year (ASCE and WFF, 1992). Even
during a short period of time, construction
sites can contribute more sediment to streams
than would be deposited naturally over several

What does this mean to me?

Failure to implement your SWPPP
could result in significant fines
from EPA or a state environmental
agency. Therefore, it is important
that you develop your SWPPP to
address the specific conditions

at your site, fully implement it,
and keep it up-to-date to reflect
changes at your site.

decades. Excess sediment can cloud the water
reducing the amount of sunlight reaching
aquatic plants, clog fish gills, smother aquatic
habitat and spawning areas, and impede
navigation in our waterways.

The primary stormwater pollutant at a
construction site is sediment. To control
erosion at a construction site, it is important
to understand the different types of erosion
that can occur. Erosion begins when raindrops
break down the soil structure and dislodge
soil particles. Runoff carrying the soil particles
becomes sheet erosion which eventually forms
smaller rills and larger gullies. The best way
to stop erosion is to keep the soil in place
through vegetation, erosion control blankets,
or other methods that prevent the soil from
becoming dislodged during rain events.

The erosion process is typically influenced

by climate, topography, soils, and vegetative
cover. Understanding how these factors influ-
ence erosion will help you select and design
appropriate controls to minimize erosion from
your construction site.

Figure 2. Typical erosion rates from land-based activities.
(Dunne, T. and L. Leopold, 1978; NRCS, 2000; NRCS,
2006; ASCE and WEF, 1992)
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Climate. The frequency, intensity, and
duration of rainfall are the principal factors
influencing erosion from a construction site.
Know the weather patterns in your area and, if
possible, plan your soil disturbance activities
for periods of historically lower rainfall.

Topography. The longer and steeper a

slope, the greater the potential there is for
erosion from that slope. Use practices such
as diversions or fiber rolls to break up long
slopes. Consider minimizing soil disturbance
activities on steeper slopes.

Soils. Soil type can also impact erosion. Soil
texture, structure, organic matter content,
compaction, and permeability can all
influence erosion rates.

Vegetative cover. Vegetative cover provides

a number of critical benefits in preventing
erosion—it absorbs the energy of raindrops,
slows velocity of runoff, increases infiltration,
and helps bind the soil. Soil erosion can be
greatly reduced by maximizing vegetative
cover at a construction site.

C. How Can Construction Site Operators
Prevent Stormwater Pollution?

An effective SWPPP is the key! If sediment
and erosion controls and good housekeeping
practices are not followed, construction activity
can result in the discharge of significant
amounts of sediment and other pollutants.
The term Best Management Practices or BMPs
is often used to describe the controls and
activities used to prevent stormwater pollution.

Figure 3. Types of erosion.
Raindrop erosion
Dislodging of soil particles by raindrops

Sheet erosion
The uniform removal of soil without the development of visible
water channels

Rill erosion
Soil removal through the formation of concentrated runoff that
creates many small channels

Gully erosion
The result of highly concentrated runoff that cuts down into the
soil along the line of flow

Streambank erosion
Flowing water that erodes unstable streambanks

Erosion versus Sedimentation

Erosion is the process by which the land surface
is worn away by the action of water or wind.
Sedimentation is the movement and settling out
of suspension of soil particles. It is usually easier
and less expensive to prevent erosion than it is to
control sediment from leaving a construction site.

BMPs can be divided into two categories—
structural and non-structural BMPs. Structural
BMPs include silt fences, sedimentation ponds,
erosion control blankets, and temporary or
permanent seeding, while non-structural
BMPs include picking up trash and debris,
sweeping up nearby sidewalks and streets,
maintaining equipment, and training site staff
on erosion and sediment control practices.

In this document, the term “BMPs” is used
broadly and includes both structural and non-
structural controls and practices.

A SWPPP is more than just a sediment

and erosion control plan. Most SWPPPs

are written documents that describe the
pollution prevention practices and activities
that will be implemented on the site. It
includes descriptions of the site and of each
major phase of the planned activity, the
roles and responsibilities of contractors and
subcontractors, and the inspection schedules
and logs. It is also a place to document
changes and modifications to the construction
plans and associated stormwater pollution
prevention activities.
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Chapter 2: Getting Started

A. What Are the Federal Requirements for Stormwater Runoff from

Construction Sites?

The Clean Water Act and associated federal regulations (Title 40 of the Code of Federal
Regulations [CFR] 123.25(a)(9), 122.26(a), 122.26(b)(14) (x) and 122.26(b)(15)) require
nearly all construction site operators engaged in clearing, grading, and excavating
activities that disturb one acre or more, including smaller sites in a larger common
plan of development or sale, to obtain coverage under a National Pollutant Discharge
Elimination System (NPDES) permit for their stormwater discharges. Under the
NPDES program, the U.S. Environmental Protection Agency (EPA) can authorize
states to implement the federal requirements and issue stormwater permits. Today,
most states are authorized to implement the NPDES program and issue their own
permits for stormwater discharges associated with construction activities.

pon't rorget about “common pians or
development or sale”

A common plan of development or sale includes
larger-scale plans for land development to be
carried out by one or more entities. Examples
include housing developments and subdivisions,
industrial parks, and commercial developments.

EPA has described this term in the fact sheet
accompanying its Construction General Permit
as including: any announcement or piece of
documentation (including a sign, public notice
or hearing, sales pitch, advertisement, drawing,
permit application, zoning request, computer
design, etc.), or physical demarcation (including
boundary signs, lot stakes, surveyor markings,
etc.) indicating construction activities may occur
on a specific plot. Each permitting authority may
review documentation to determine if common
plan requirements apply.

Take a Closer Look. ..

Each state (or EPA, in the case

of states that are not authorized)
issues one or more NPDES
construction general permits. These
permits, generally, can be thought
of as umbrella permits that cover all
stormwater discharges associated
with construction activity in a
given state for a designated time
period, usually 5 years. Operators
of individual constructions sites
then apply for coverage under this
permit. Before applying for permit
coverage, you should read and
understand all the provisions of the
appropriate construction general
permit and develop a SWPPP.
Because authorized states develop
their own NPDES requirements,
you should carefully read your
state’s construction general
permit and follow the specific
instructions it contains.

EPA Permits vs. State-Issued Permits
At the time of publication, EPA was the NPDES permitting authority in
Massachusetts, New Hampshire, New Mexico, |daho, Alaska, the District

What does this mean to me?

Because EPA and state-issued permits can
be different, you should make sure you read
and apply for the correct permit. Use the
links on either of the web sites listed to the
left to determine which agency issues NPDES
permits where your construction activity will
occur.

of Columbia, Puerto Rico, the U.S. territories (except the Virgin Islands),
most Indian country lands, and for federal facilities in four states. For an
up-to-date list of NPDES permitting authorities, visit www.epa.gov/npdes/
stormwater/construction or www.cicacenter.org/swrl.html
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Most construction general permits contain
similar elements:

e Applicability—describes the geographic
area covered and who is eligible to apply

e Authorization—describes the types
of stormwater (and non-stormwater)
discharges that are covered

® SWPPP requirements—outlines the
elements that should to be addressed to
prevent the contamination of stormwater
runoff leaving the construction site

e Application—includes instructions for
obtaining permit coverage, usually by filing
an application or Notice of Intent (NOI) form

e [mplementation—BMP installation,
inspection, and maintenance requirements

e QOther requirements—may include
additional requirements such as spill
prevention

e Standard conditions—Ilist of conditions that
are applicable to most NPDES permits

e Termination—Ilists conditions for
terminating permit coverage after
construction is complete

What Construction Activities Require NPDES
Permit Coverage?

In this document, “construction” refers to
actions that result in a disturbance of the
land, including clearing, grading, excavating,
and other similar activities. It also includes
“construction-related activities,” areas that
support the construction project such as
stockpiles, borrow areas, concrete truck
washouts, fueling areas, material storage
areas and equipment storage areas.

Construction activities that do not disturb
land, such as interior remodeling, generally
do not require NPDES permit coverage.

Are There Situations Where a Permit Is Not
Needed?

Generally, permit coverage is not required
for activities that are considered routine
maintenance, such as landscaping, road
maintenance, and maintaining stormwater
BMPs. Some states and EPA offer the option
of a waiver for small sites (disturbing less
than 5 acres) in areas and times of the year
with low predicted rainfall. To be eligible
for the waiver, you would have to meet the
requirements specified in the regulations.

Local Requirements

Operators of construction sites should keep in
mind that local governments (cities, towns,
counties) often have their own requirements
for construction sites (e.g., local permits for
grading, sediment and erosion, utilities).
Compliance with local requirements

does not mean compliance with federal
NPDES requirements or vice versa, unless
the authorized state agency or EPA has
specifically designated the local program a
qualifying local program.

Qualifying Local Programs

In some states, the NPDES permitting agency
has identified certain local construction
stormwater control programs that have
requirements that are equivalent or more
protective than the state’s requirements. If
one of these local stormwater programs has
been designated by the permitting agency as a
qualifying local program, the construction site
operator may simply read and follow the local
requirements. The permitting agency (state or
EPA) might choose to waive the requirement
to file a Notice of Intent (NOI) or similar
application form for small construction

sites operating within the jurisdiction of a
qualifying local program. If waived, these
sites would be covered under the appropriate
construction general permit automatically.
Check your construction general permit
carefully.

The NPDES permitting authority must
identify any qualifying local programs in the
construction general permit. Violations of
the local requirements are also considered
violations of the NPDES requirements and
may be enforced accordingly.

Keada rour General Fermit!

You should thoroughly read and understand
the requirements in your general permit. This
includes requirements on eligibility (whether
your site qualifies for the general permit),
application (how to notify EPA or the state that
you'd like to be covered by the general permit),
SWPPPs, and termination (stabilizing your site
and notifying EPA or the state that your project
is complete). By applying for coverage under
the general permit, you are telling EPA or your
state that you will comply with the permit’s
requirements, so read your permit carefully!
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B. Who Is Required to Get NPDES Permit
Coverage?

Construction site operators are responsible

for obtaining NPDES permit coverage

for their stormwater discharges. Each

state has its own definition of the term
operator. Operators may include owners

(e.g., developers), general contractors,
independent subcontractors, government
officials, companies, or corporations. This
section reflects EPA’s understanding of most
NPDES permit requirements for stormwater
discharges throughout the country. You
should, of course, consult your construction
general permit for the requirements that apply
to you. In some cases, states have defined the
operator as a single entity, usually the land
owner or easement holder. In other states,
several entities may meet the definition of
operator. For instance, the owner may control
the project’s plans and specifications, and

the general contractor may control the site’s
day-to-day operations. In such cases, both
may be defined as operators. If a site has
multiple operators, they may cooperate on the
development and implementation of a single
SWPPP. Operators generally obtain coverage
under an NPDES permit, often by filing a form
called a Notice of Intent (NOI).

Figure 4. Use signage to help educate construction staff.

EPA’s Construction General Permit (which
applies only where EPA is the permitting
authority—see Chapter 2 Section A) defines
operator as any party that:

e Has control over the construction plans and
specifications

and/or

e Has day-to-day operational control of
the site, including activities necessary to
implement the SWPPP

Regardless of whether or not the operator is a
corporation or governmental entity, someone
must direct the SWPPP’s preparation and
implementation and apply for NPDES permit
coverage for the stormwater discharges. In
most cases, this will be a high-level official,
such as a corporate officer, manager or elected
official, or a principal executive officer. For
specific instructions, refer to the appropriate
NPDES stormwater permit.

Multiple Operators

In many instances, there may be more

than one party at a site performing tasks
related to operational control and more than
one operator may need to submit an NOI.
Depending on the site and the relationship
between the parties (e.g., owner, developer,
general contractor), there can either be

a single party acting as site operator and
consequently responsible for obtaining

permit coverage, or there can be two or

more operators all needing permit coverage.
Exactly who is considered an operator is
largely controlled by how the owner of the
project chooses to structure the contracts with
the contractors hired to design and/or build
the project. The following are three general
operator scenarios (variations on any of these
three are possible, especially as the number of
owners and contractors increases):

e Quwner as sole permittee. The property
owner designs the structures for the site,
develops and implements the SWPPP, and
serves as general contractor (or has an
on-site representative with full authority to
direct day-to-day operations). The owner
may be the only party that needs permit
coverage under these circumstances.
Everyone else on the site may be
considered subcontractors and might not
need permit coverage.

Developing Your Stormwater Pollution Prevention Plan: A Guide for Construction Sites



e (Contractor as sole permittee. The property
owner hires one company (i.e., a contractor)
to design the project and oversee all aspects
of the construction project, including
preparation and implementation of the
SWPPP and compliance with the permit
(e.g., a turnkey project). Here, the contractor
would likely be the only party needing a
permit. It is under this scenario that an
individual having a personal residence built
for his own use (e.g., not those to be sold
for profit or used as rental property) would
not be considered an operator. However,
individual property owners would meet
the definition of operator and may require
permit coverage if they perform general
contracting duties for construction of their
personal residences.

e Quwner and contractor as co-permittees. The
owner retains control over any changes
to site plans, SWPPPs, or stormwater
conveyance or control designs; but the
contractor is responsible for overseeing
actual earth disturbing activities and daily
implementation of SWPPP and other permit
conditions. In this case, which is the most
common scenario, both parties may need
to apply for permit coverage.

However, you are probably not an operator
and subsequently would not need permit
coverage if one of the following is true:

e You are a subcontractor hired by, and
under the supervision of, the owner or a
general contractor (i.e., if the contractor
directs your activities on-site, you probably
are not an operator)

e The operator of the site has indicated in
the SWPPP that someone other than you
(or your subcontractor) is reponsible for
your activities as they relate to stormwater
quality (i.e., another operator has assumed
responsibility for the impacts of your

Take a Closer Look. ..

Erosion Control vs. Sediment Control

construction activities). This is typically
the case for many, if not most, utility
service line installations.

In addition, owner typically refers to the

party that owns the structure being built.
Ownership of the land where construction

is occurring does not necessarily imply

the property owner is an operator (e.g., a
landowner whose property is being disturbed
by construction of a gas pipeline). Likewise, if
the erection of a structure has been contracted
for, but possession of the title or lease to the
land or structure does not to occur until after
construction, the would-be owner may not be
considered an operator (e.g., having a house
built by a residential homebuilder).

Transferring Ownership

In many residential developments, an
overall developer applies for the stormwater
permit coverage, conducts grading activities,
and installs the basic infrastructure (e.g.,
utilities, roads). Individual lots are then sold
to builders who then construct the houses.
Unless the developer is still responsible for
stormwater on these individual lots (which
is typically not the case), it is likely that the
builder will need to apply for NPDES permit
coverage for stormwater discharges during
home construction.

Subcontractors

It is typically a good idea to include specific
contract language requiring subcontractors
to implement appropriate stormwater
controls. Subcontractors should be trained
on appropriate BMPs and requirements in
the SWPPP and should not disturb or remove
BMPs. Some contractors will include specific
penalties in subcontractor agreements to
ensure subcontractors do not damage or
remove BMPs.

What does this mean to me?

When developing a SWPPP, it is important to understand the difference

between erosion control and sediment control. Erosion control measures
(e.g., mulch, blankets, mats, vegetative cover) protect the soil surface and
prevent soil particles from being dislodged and carried away by wind or
water. Sediment control measures remove soil particles after they have been
dislodged (typically through settling or filtration). It is usually easier and less
expensive to prevent erosion than it is to control sedimentation.

You should try to use erosion control
BMPs as the primary means of preventing
stormwater contamination, and sediment
control techniques to capture any soil
that does get eroded. Because no one
technique is 100 percent effective, a
good SWPPP will use both kinds of BMPs
in combination for the best results.
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C. What Elements Are Required in a
SWPPP?

The SWPPP lays out the steps and techniques
you will use to reduce pollutants in
stormwater runoff leaving your construction
site. Therefore, proper development and
implementation of your SWPPP is crucial.
First and foremost, your SWPPP must be
developed and implemented consistent

with the requirements of the applicable
NPDES stormwater construction permit. The
following discussion describes requirements
that are contained in most of these permits.

Your SWPPP is used to identify all potential
pollution sources that could come into contact
with stormwater leaving your site. It describes
the BMPs you will use to reduce pollutants

in your construction site’s stormwater
discharges, and it includes written records

of your site inspections and the follow-up
maintenance that is performed.

Your SWPPP should contain the following
elements:

e Cover/title page
® Project and SWPPP contact information

e Site and activity description, including a
site map

e Identification of potential pollutant sources
e Description of controls to reduce pollutants
e Maintenance/inspection procedures

e Records of inspections and follow-up
maintenance of BMPs

e SWPPP amendments
e SWPPP certification

Chapters 3-6 of this guide describe how to
develop a SWPPP—from site evaluation and
data collection to selecting appropriate BMPs
and assigning maintenance and inspection
responsibilities.

D. SWPPP Roles and Responsibilities

The operator has the lead for developing and
implementing the SWPPP and commiting
resources to implement the BMPs. Stormwater
pollution control is typically the job of more
than a single person; the SWPPP development
process provides a good opportunity to

define roles and responsibilities of everyone
involved. Roles and responsibilities are to

be documented clearly in the SWPPP and
subcontractor agreements as necessary. Your
SWPPP should describe:

e Who is on the stormwater pollution
prevention team?

e Who will install structural stormwater
controls?

e Who will supervise and implement
good housekeeping programs, such as
site cleanup and disposal of trash and
debris, hazardous material management
and disposal, vehicle and equipment
maintenance, and so on?

e Who will conduct routine inspections
of the site to ensure all BMPs are being
implemented and maintained?

e Who will maintain the BMPs?

e Who is responsible for documenting
changes to the SWPPP?

e Who is responsible for communicating
changes in the SWPPP to people working
on the site?

When you apply for your stormwater permit,
the application may ask for a SWPPP

contact. This could be the construction

site operator, but in many cases it’s a staff
person (e.g., project superintendent, field
manager, construction manager, stormwater
compliance officer) at the construction site
who is responsible for conducting inspections,
ensuring BMPs are installed and maintained,
and updating the SWPPP when necessary.

Erosion controi Lertrication

Several programs promote the training and
certification of individuals in erosion and sediment
control. Some states have developed certification
programs and require construction sites to have a
certified individual on-site at all times. The Soil and
Water Conservation Society and the International
Erosion Control Association sponsor a national
certification program, the Certified Professional in
Erosion and Sediment Control (www.cpesc.org)
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E. Common SWPPP Objectives

The SWPPP outlines the steps you will take

to comply with the terms and conditions of
your construction general permit. Keeping the
following objectives in mind as you develop
your SWPPP will help guide you in addressing
your permit requirements and in protecting
water quality.

e Stabilize the site as soon as possible.
Get your site to final grade and either
permanently or temporarily stabilize all
bare soil areas as soon as possible. Take
into consideration germination times for the
grasses or other vegetation selected, and
provide additional stabilization (mulches,
matrices, blankets, soil binders) on erosion-
prone areas such as slopes and drainage
ways. Also consider seasonal limitations
to plant establishment and growth, such
as drought or cold temperatures, and
make an effort to ensure that areas that
are not showing adequate vegetation
establishment are reseeded or mulched
immediately. Areas needed for future roads,
construction, or other purposes should be
temporarily stabilized (see your permit for
requirements related to areas of the site
not currently under active construction).
Establishing a vegetated cover on as much
of the site as possible will help to minimize
erosion and sediment problems. Perimeter
controls should remain in place until final
stabilization has been achieved.

e Protect slopes and channels. Convey
concentrated stormwater runoff around
the top of slopes and stabilize slopes as
soon as possible. This can be accomplished
using pipe slope drains or earthen berms
that will convey runoff around the exposed
slope. Avoid disturbing natural channels

Take a Closer Look. ..

Incentives to preserve open space

and the vegetation along natural channels,
if possible.

Reduce impervious surfaces and promote
infiltration. Reducing impervious surfaces
will ultimately reduce the amount of
runoff leaving your site. Also, divert
runoff from rooftops and other impervious
surfaces to vegetated areas when possible
to promote infiltration.

Control the perimeter of your site. Divert
stormwater coming on to your site by
conveying it safely around, through, or
under your site. Avoid allowing run-on to
contact disturbed areas of the construction
site. For the runoff from the disturbed
areas of the site, install BMPs such as silt
fences to capture sediment before it leaves
your site. Remember—*“Divert the clean
water, trap the dirty water.”

Protect receiving waters adjacent to your
site. Erosion and sediment controls are
used around the entire site, but operators
should consider additional controls

on areas that are adjacent to receiving
waters or other environmentally sensitive
areas. Remember, the primary purpose
of erosion and sediment controls is to
protect surface waters.

Follow pollution prevention measures.
Provide proper containers for waste and
garbage at your site. Store hazardous
materials and chemicals so that they are
not exposed to stormwater.

Minimize the area and duration of exposed
soils. Clearing only land that will be under
construction in the near future, a practice
known as construction phasing, can reduce
off-site sediment loads by 36 percent for

a typical subdivision (Claytor 2000).
Additionally, minimizing the duration of
soil exposure by stabilizing soils quickly
can reduce erosion dramatically.

What does this mean to me?

From a marketing perspective, studies have shown that lots abutting
forested or other open space are initially valued higher than lots with
space and minimize impervious surfaces no adjacent open space, and over time their value appreciates more
through practices such as clustering houses. than lots in conventional subdivisions (Arendt 1996). For example, lots
in an open space subdivision in Amherst, Massachusetts, experienced
o ] i a 13 percent greater appreciation in value over a comparable
significant water quality and economic conventional development after 20 years even though the lots in the
benefits to property owners. conventional development were twice as large (Arendt 1996).

It should be the goal of every construction
project to, where possible, preserve open

Open space preservation can provide
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Chapter 3: SWPPP Development—Site
Assessment and Planning

This chapter describes a number of steps that will help provide a good foundation for
your SWPPP, including:

e Assessing current conditions at the site

¢ Establishing pollution prevention and water quality protection goals for your
project

e Developing a framework to help you meet those goals

A. Assess Your Site and Proposed Project

The first step in developing your SWPPP is to evaluate your
proposed construction site. Your SWPPP should describe the
undeveloped site and identify features of the land that can

be incorporated into the final plan and natural resources A SWFFF Is a aetaliea piah that:

that should be protected. Understanding the hydrologic and * Identifies potential sources of stormwater
other natural features of your site will help you develop a pollution
better SWPPP and, ultimately, to more effectively prevent * Describes the practices that will be used
stormwater pollution. to prevent stormwater pollution. These
should include: erosion and sediment control
. . . practices, good housekeeping practices,
Visit the Site conservation techniques, and infiltration
The people responsible for site design and drafting the practices (where appropriate), and
SWPPP should conduct a thorough walk-through of the entire « Identifies procedures the operator will
construction site to assess site-specific conditions such as soil implement to comply with all requirements
types, drainage patterns, existing vegetation, and topography. in the construction general permit

Avoid copying SWPPPs from other projects to save time or
money. Each construction project and SWPPP is unique,
and visiting the site is the only way to create a SWPPP that
addresses the unique conditions at that site.

Assess Existing Construction Site Conditions

Assess the existing conditions at the construction site, including topography,
drainage, and soil type. This assessment, sometimes called fingerprinting (see text
box on page 11) is the foundation for building your SWPPP and for developing your
final site plan. In this assessment, use or create a topographic drawing that:

e Indicates how stormwater currently drains from the site, and identify the location
of discharge points or areas

¢ Identifies slopes and slope lengths. The topographic features of the site are a major
factor affecting erosion from the site

¢ Identifies soil type(s) and any highly erodible soils and the soil’s infiltration
capacity

e Identifies any past soil contamination at the site

¢ [dentifies natural features, including trees, streams, wetlands, slopes and other
features to be protected
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Take a Closer Look. ..
Fingerprinting Your Site

When you evaluate your construction site, you should clearly identify
vegetation, trees, and sensitive areas, such as stream buffers, wetlands,
highly erodible soils, and steep slopes at your site. You should protect these
areas from disturbance. Inventorying a site’s natural features is a technique
called fingerprinting. Fingerprinting identifies natural features that you can
protect from clearing and heavy equipment by signage or physical barriers.

In most cases, the site designer can compile
all this information on a digitized drawing
that can then be adapted to show the
planned construction activity, the phases of
construction, and the final site plan.

Topographic maps are readily available on
the Internet (e.g., www.terraserver.com or
www.mapquest.com) or by contacting the
U.S. Geological Survey store (http://store.
usgs.gov). If you need help determining
your soil type, contact your local Natural
Resource Conservation Service (NRCS) office
or extension service office. To find the NRCS
office nearest to your site, visit the U.S.
Department of Agriculture’s Service Center
Locator website (http://offices.sc.egov.usda.
gov/locator/app). Soil information is also
available online from NRCS (http://soils.
usda.gov).

Identify Receiving Waters, Storm Drains, and
Other Stormwater Conveyance Systems

Your SWPPP should clearly identify the
receiving waters and stormwater systems
through which stormwater from your site
could flow. Many states require planning
for a specific storm event or storm events.
These storm events are referred to by their
recurrence interval and duration such as
1-year, 6-hour storm or a 100-year, 24-hour
storm. These events then translate into a
specific rainfall amount depending on
average conditions in your area.

If your site’s stormwater flows into a
municipal storm drain system, you should
determine the ultimate destination of that
system’s discharge. This may be obvious and
easy to document. However, in some systems,
you may have to consult with the local agency

What does this mean to me?

Fingerprinting your site will help

ensure that you don’t damage natural
features such as waterways or wetlands.
Conducting construction activity in a
waterway or wetland without the proper
permits can result in significant penalties.

responsible for the storm drain system to
determine the waterbody to which you are
discharging.

If your site’s stormwater runs off to areas

not connected to the storm drain system,

you should consider your land’s topography
and then identify the waterbodies that it
could reach. Many sites will discharge some
stormwater to a storm drain system and some
to other areas not connected to the system.

If your site’s stormwater could potentially
reach two or more waterbodies, note that

in your SWPPP. Remember, stormwater can
travel long distances over roads, parking lots,
down slopes, across fields, and through storm
sewers and drainage ditches.

Describe Your Construction Project

Your SWPPP should contain a brief
description of the construction activity,
including:

e Project type or function (for example,
low-density residential, shopping mall,
highway)

® Project location, including latitude and
longitude

e Estimated project start and end dates

e Sequence and timing of activities that will
disturb soils at the site

e Size of the project

e Estimated total area expected to be
disturbed by excavation, grading, or other
construction activities, including dedicated
off-site borrow and fill areas

e Percentage of impervious area before and
after construction
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Construction Site Pollutants

Areas of Consideration

Primary
Pollutant

Other Pollutants

Sediment

Nutrients

Heavy metals

pH (acids & bases)
Pesticides & herbicides
Bacteria & viruses

Oil & grease

Trash, debris, solids

Other toxic chemicals

Clearing, grading,
excavating, and
unstabilized areas

AN

Paving operations

Concrete washout and
waste

Structure construction/
painting/cleaning

Demolition and debris
disposal

Dewatering operations

Drilling and blasting
operations

Material delivery and
storage

Material use during
building process

\

Solid waste (trash and
debris)

Hazardous waste

Contaminated spills

Sanitary/septic waste

DN NI N RN

Vehicle/equipment fueling
and maintenance

<

Vehicle/equipment use
and storage

Landscaping operations

e Runoff coefficient! before and after
construction

e Soil types

e Construction site location and any nearby
waters or wetlands

e Describe and identify the location of
other potential sources of stormwater
contamination, such as asphalt and
concrete plants, stucco operations, paint
and concrete washout, and such

Identify Pollutants and Pollution Sources

Identify the pollutants and sources that are
likely to be found on the site. The principle
pollutant of concern, of course, is sediment.
There are, however, other pollutants that
may be found, usually in substantially
smaller amounts, in stormwater runoff from
construction sites. These can include nutrients,
heavy metals, organic compounds, pesticides,
oil and grease, bacteria and viruses, trash and
debris, and other chemicals. After identifying
the pollutants and sources, be as specific as
possible in your SWPPP about the BMPs you
will use to address them. The table at the left
lists the sources of pollutants at construction
sites, including sediment, the primary
pollutant and other pollutants that may be
present at construction sites.

Figure 5. Make sure storm drain inlets
are protected.

1The runoff coefficient is the partial amount of the total rainfall which will become runoff. Runoff coefficients generally range from 0.95 (highly impervious) to 0.05 (vegetated surface that
generates little runoff). For more information on calculating the runoff coefficient for your site, see Appendix C.
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Non-Stormwater Discharges

Most permits will require you to identify any
non-stormwater discharges in your SWPPP.
Certain non-stormwater discharges may be
allowed under the terms and conditions of
your permit, however, you should make every
effort to eliminate these discharges where
possible. You should identify these sources in
your SWPPP and identify pollution prevention
measures to ensure that pollutants are not
introduced to these discharges and carried to
nearby waterbodies.

EPA’s CGP identifies these allowable non-
stormwater discharges: discharges from
fire-fighting activities, fire hydrant flushings,
waters used to wash vehicles, buildings,

and pavements where detergents are not
used, water used to control dust, potable
water (including uncontaminated water line
flushings), uncontaminated air conditioning
condensate, uncontaminated ground water

or spring water, among others. The permit
goes on to say that non-stormwater discharges
should be eliminated or reduced to the extent
feasible and that the SWPPP should identify
and ensure the implementation of appropriate
pollution prevention measures for these
discharges. More discussion of pollution
prevention measures for some of these non-

stormwater sources can be found in Chapter 5.

Permanent Stormwater Controls
(Post-Construction)

The topic of designing, installing, and
maintaining permanent or post-construction
stormwater controls, although a requirement,
is beyond the scope of this SWPPP guide. A
SWPPP compiled in support of coverage under

Take a Closer Look. ..

Specimen Trees and Natural Vegetation
Before a site plan is prepared, identify and

clearly mark existing trees and vegetation you
want to preserve. Some communities have tree
preservation ordinances, and local extension
service offices and foresters will often provide free
advice on tree and plant preservation. Remember
to notify all employees and subcontractors about
trees and areas you intend to preserve and mark
them clearly.

EPA’s Construction General Permit, however,
needs to include a description of all permanent
stormwater controls that will be constructed
along with the buildings, roads, parking lots,
and other structures. You should incorporate
sediment and erosion controls into your
SWPPP for areas where permanent stormwater
controls, such as wet ponds, swales, and
bioretention cells are to be constructed.

Effectively managing stormwater over the
long-term—Ilong after the actual construction
process is over—is a significant challenge.
Many communities (and a few states) have or
are developing comprehensive requirements
to better manage permanent (or post-
construction) stormwater runoff. To be most
effective, you should consider integrating your
design process for your permanent stormwater
controls into your overall design for your

site. Planning for your permanent stormwater
controls could affect your decisions about

site design, location of buildings and other
structures, grading, and preserving natural
features. By preserving natural drainage
patterns, trees, native vegetation, riparian
buffers, and wetlands, you might need to
construct fewer or smaller structural storm-
water controls to cope with runoff from your
site. Permanent stormwater controls should be
designed with two important goals in mind:
(1) reduction of the volume and velocity of
runoff, and (2) reduction of the pollutants in
the stormwater that does leave your site.

Techniques, such as Low Impact Development,
Better Site Design, or Conservation
Development, which emphasize addressing
stormwater where it falls, infiltrating it,
preserving natural drainage patterns, and

What does this mean to me?

Large trees and other native vegetation can represent significant value
in the long term to property owners and the community at large.
Many studies document that the presence of trees on residential and
commercial sites provide many benefits including improved aesthetics,
habitat for birds and other wildlife, and energy savings (shade) that
ultimately enhance the economic value of the site. Trees also provide
shade and act as windbreaks, which can reduce energy costs over the
long term. By protecting existing trees, you can reduce landscaping
costs and improve the appearance of a newly developed property.
According to the National Arbor Day Foundation, trees around a home

can increase its value by 15 percent or more.

Developing Your Stormwater Pollution Prevention Plan: A Guide for Construction Sites
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preserving natural vegetation offer the best
opportunity to protect nearby rivers, lakes,
wetlands, and coastal waters. Incorporating
these ideas and concepts into the design for
your project before it is built also offers the
opportunity to reduce capital infrastructure
and long-term maintenance costs.

At the neighborhood or even at the watershed
scale, Smart Growth techniques can help

us design neighborhoods that minimize
impacts on water quality, reduce air pollution,
and improve the general quality of life for
residents. In the Resources list in Appendix
D, you will find a list of suggestions on this
topic, including how to incorporate Smart
Growth and Low Impact Development
techniques into the design of your site.

B. Identify Approaches to Protect Natural
Resources

Preservation of natural areas, waterbodies, and
open space has numerous economic, aesthetic,
community, and environmental benefits.
Preservation efforts also often increase the
value of lots and homes and help to reduce
overall expenditures on infrastructure.
Specifically, these kinds of conservation efforts
can help to significantly reduce the volume
and velocity of stormwater runoff and the
pollutants that may be carried with it.

Iree rreservation xkesources

For more on tree preservation, contact your
local extension service office or forester. Also,
American Forests has useful information and
tools at their website,
www.americanforests.org/
resources/urbanforests. The

Center for Watershed Protection

in cooperation with the U.S.

Forest Service has developed

a series of manuals on urban

forestry. Part two, titled

Conserving and Planting Trees

at Development Sites will be of

particular interest. You can find

these manuals at www.cwp.org

Protect Nearby Waters

Your SWPPP should describe how you will pro-
tect and preserve any streams, wetlands, ponds
or other waterbodies that are on your property
or immediately adjoining it. Riparian areas
around headwater streams are especially im-
portant to the overall health of the entire river
system. Many states and communities have
buffer or shoreline protection requirements to
preserve sensitive areas around waterbodies.

Many states apply special designations to
high-value or high-quality waters. Check with
your state water pollution control agency to
determine if your project could discharge

to outstanding or special protection waters
(such as wetlands, or salmon and trout
streams). You might be subject to additional
requirements to protect these waterbodies.

Wetland areas, including bogs, marshes,
swamps, and prairie potholes may be found
in areas adjacent to rivers, lakes, and coastal
waters but may also be found in isolated
places far from other surface waters. Many
types of wetlands are protected under the
Clean Water Act and construction activities
in and around these areas may require an
additional permit from the Army Corps of
Engineers. Construction site operators should
make every effort to preserve wetlands and
must follow applicable local, state, and federal
requirements before disturbing them or the
areas around them.

To ensure the protection of natural areas
during the construction period, you should
use a combination of techniques, including
temporary fencing, signage, and educating
staff and subcontractors.

Assess Whether Your Project Impacts an
Impaired Waterbody

Under the Clean Water Act, states are required
to determine if rivers, lakes, and other waters
are meeting water quality standards. When

a waterbody does not meet water quality
standards because of one or more sources

of pollution, the state lists the water as
impaired. When a water is determined to be
impaired, the state or EPA develops a plan for
correcting the situation. This plan is called

a Total Maximum Daily Load (TMDL). If
stormwater from your project could reach an
impaired water with or without an approved
TMDL (either directly or indirectly through a
municipal storm drain system), your permit
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may include additional requirements to
ensure that your stormwater discharges do
not contribute to that impairment and your
stormwater controls are consistent with plans
to restore that waterbody. Your SWPPP should
describe the specific actions you will take to
comply with these permit requirements for
impaired waters.

You should determine, before you file for
permit coverage, if the receiving waters for
your project are impaired and if so, whether a
TMDL has been developed for this waterbody.
Visit EPA’s Enviromapper website (wWww.
epa.gov/waters/enviromapper) or contact
your state environmental agency for more
information.

Assess Whether You Have Endangered Plant or
Animal Species in Your Area

The federal Endangered Species Act protects
endangered and threatened species and their
critical habitat areas. (States and tribes may
have their own endangered species laws.) In
developing the assessment of your site, you
should determine whether listed endangered
species are on or near your property. Critical
habitat areas are often designated to support
the continued existence of listed species. You
should also determine whether critical habitat
areas have been designated in the vicinity

of your project. Contact your local offices of
the U.S. Fish and Wildlife Service (FWS),
National Marine Fisheries Service (NMFS),

or your state or tribal heritage centers. These
organizations often maintain lists of federal
and state listed endangered and threatened
species on their Internet sites. For more
information and to locate lists for your state,
visit www.epa.gov/npdes/endangeredspecies

Additionally, your state’s NPDES stormwater
permit may specifically require that you
address whether the activities and the
stormwater discharged by your construction
site have the potential to adversely affect
threatened or endangered species or the
critical habitat areas. You might need

to conduct a biological investigation or
assessment and document the results of the
assessment in your SWPPP. The state may
reference federal, state, or tribal endangered
species protection laws or regulations.

EPA’s Construction General Permit contains
detailed procedures to assist construction site
operators in determining the likely impact of

their projects on any endangered species or
critical habitat. Construction site operators in
areas covered by EPA’s Construction General
Permit are required to assess the impact of
their activities and associated stormwater
discharges on species and habitat in the
“project area” which may extend beyond the
site’s immediate footprint.

Assess Whether You Have Historic Sites that
Require Protection

The National Historic Preservation Act,

and any state, local and tribal historic
preservation laws, apply to construction
activities. As with endangered species, some
permits may specifically require you to assess
the potential impact of your stormwater
discharges on historic properties. However,
whether or not this is stated as a condition
for permit coverage, the National Historic
Preservation Act and any applicable state or
tribal laws apply to you. Contact your State
Historic Preservation Officer (www.ncshpo.
org/stateinfolist/fulllist.htm) or your Tribal
Historic Preservation Officer (grants.cr.nps.
gov/thpo/tribaloffices.cfm).

C. Develop Site Maps

The final step in the site evaluation process

is to document the results of your site
assessment and your planned phases of
construction activity on a detailed site map
or maps. This includes developing site maps
showing planned construction activities and
stormwater practices for the various major
stages of construction, protected areas,
natural features, slopes, erodible soils, nearby
waterbodies, permanent stormwater controls,
and so on. You must keep your SWPPP and
your site maps up-to-date to reflect changes at
your site during the construction process.

Location Maps

A general location map is helpful to identify
nearby, but not adjacent, waterbodies in
proximity to other properties. You can use any
easily available maps or mapping software to
create a location map.

Site Maps

The detailed construction site maps should
show the entire site and identify a number
of features at the site related to construction
activities and stormwater management
practices.
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Figure 6. Example site map.
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Map of undeveloped or existing site. For
many sites, a map of the undeveloped or
existing site, noting the features that you
identified in Section A of this Chapter, will
help you develop your SWPPP and identify
current site features that you want to
preserve. On this map note current drainage
patterns, storm drains, slopes, soil types,
waters and other natural features. Also note
any existing structures, roads, utilities, and
other features.

Map or series of maps for construction plans.
Site maps should show the construction
activities and stormwater management
practices for each major phase of construction
(e.g., initial grading, infrastructure,
construction, and stabilization). The site maps
should legibly identify the following features:

e Stormwater flow and discharges. Indicate
flow direction(s) and approximate
slopes after grading activities, as well as
locations of discharges to surface waters or
municipal storm drain systems.

e Areas and features to be protected. Include
wetlands, nearby streams, rivers, lakes,
and coastal waters, mature trees and
natural vegetation, steep slopes, highly
erodible soils, etc.

e Disturbed areas. Indicate locations and
timing of soil disturbing activities (e.g.
grading). Mark clearing limits.

e BMPs. Identify locations of structural
and non-structural BMPs identified in

the SWPPP, as well as post-construction
stormwater BMPs.

e Areas of stabilization. Identify locations
where stabilization practices are expected
to occur. Mark areas where final
stabilization has been accomplished.

e QOther areas and roads. Indicate locations
of material, waste, borrow, or equipment
storage.

You should complete your site maps after
reviewing Chapters 4 and 5 and any
applicable BMP design manual to select
appropriate BMPs for your site.

Use Site Maps to Track Progress

Develop and keep up-to-date site maps
showing non-structural BMPs that change
frequently in location as the work on a
construction site progresses. Your permit
requires that you keep your SWPPP up-
to-date, so mark up the site map with the
location of these BMPs. Indicate the current
location of the following:

e Portable toilets
e Material storage areas

e Vehicle and equipment fueling and
maintenance areas

e Concrete washouts
e Paint and stucco washouts

e Dumpsters or other trash and debris
containers

e Spill kits
e Stockpiles

* Any other non-structural non-stormwater
management BMPs

e Any temporarily removed structural BMPs

e Any changes to the structural BMPs

If a marked-up site map is too full to be easily
read, you should date and fold it, put it in

the SWPPP for documentation, and start a
new one. That way, there is a good hard copy
record of what has occurred on-site.

Construction sites are dynamic. As conditions
change at the construction site, such as the
locations of BMPs, your SWPPP must reflect
those changes.
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Chapter 4: SWPPP Development—Selecting

Erosion and Sediment Control BMPs

This document is not intended as an engineering or design manual on BMPs. The
engineer or other qualified person that develops the details of your sediment and
erosion control plan should be using the appropriate state or local specifications.
The descriptions below provide a kind of checklist of the things to look for and some
helpful installation and maintenance hints.

Erosion and sediment controls are the structural and non-structural practices used
during the construction process to keep sediment in place (erosion control) and to
capture any sediment that is moved by stormwater before it leaves the site (sediment
control). Erosion controls—keeping soil where it is—are the heart of any effective
SWPPP. Your SWPPP should rely on erosion controls as the primary means of
preventing stormwater pollution. Sediment controls provide a necessary second line
of defense to properly designed and installed erosion controls.

The suite of BMPs that you include in your SWPPP should reflect the specific condi-
tions at the site. The information that you collected in the previous steps should help

you select the appropriate BMPs for your site.
An effective SWPPP includes a combination
or suite of BMPs that are designed to work
together.

Ten Keys to Effective Erosion and
Sediment Control (ESC)

The ultimate goal of any SWPPP is to protect
rivers, lakes, wetlands, and coastal waters
that could be affected by your construction
project. The following principles and tips
should help you build an effective SWPPP.
Keep in mind that there are many BMP
options available to you. We have selected
a few common BMPs to help illustrate the
principles discussed in this chapter.

Take a Closer Look. ..

BMPs in Combination

BMPs work much better when they are used in
combination. For instance, a silt fence should not be
used alone to address a bare slope. An erosion control
BMP should be used to stabilize the slope, and the silt
fence should serve as the backup BMP.

What does this mean to me?

Wherever possible, rely on erosion controls to keep sediment
in place. Back up those erosion controls with sediment
controls to ensure that sediment doesn’t leave your site.
Continually evaluate your BMPs. Are they performing

well? Could the addition of a supplemental BMP improve
performance? Should you replace a BMP with another one
that might work better? Using BMPs in series also gives you
some protection in case one BMP should fail.
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