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STORMWATER MANAGEMENT PROGRAM
CITY OF HOLYOKE, MASSACHUSETTS

1.0

BACKGROUND

Municipal separate storm sewer systems (MS4s) are designed to reduce the impact of stormwater
induced flooding and damage to infrastructure. Unfortunately, MS4s can convey pollutants to surface
waters. As stormwater flows over roads, parking lots, lawns and developed areas it picks up pollutants
(trash, oil, sediment, nutrients). Some of these pollutants are channeled through the MS4 and discharged
into receiving waters. MS4 permits are designed to prevent pollutants from entering stormwater and
receiving waterbodies. The City of Holyoke (hereinafter “the City” or “Holyoke”) has had an MS4 permit
since 2003. Recent updates to the Massachusetts MS4 general permit require the City to have a written
Stormwater Management Program (SWMP).
A hardcopy of the SWMP is kept at the City Engineers Office and a copy is available to the public during
normal business hours. The SWMP is also available to representatives from the US Environmental
Protection Agency (EPA), Massachusetts DEP (MassDEP), US Fish and Wildlife Service (USFWS) and the
National Marine Fisheries Service (NMFS) at the time of an inspection or upon request.
The SWMP is posted on the City’s website.
1.1

Stormwater Regulations

Holyoke’s MS4 is classified as a small system (serving less than 100,000 people) and is regulated under
EPA’s Phase II Stormwater Program. The Massachusetts’s MS4 General Permit (hereinafter “MS4 permit”)
is issued and managed by the EPA and Mass DEP. Holyoke's first General Permit (MAR041011) was issued
in May 2003. On September 27, 2018, the City submitted a Notice of Intent (NOI) (Appendix A) for
coverage under the updated Massachusetts MS4 General Permit (MS4 Permit) which became effective on
July 1, 2018 (MAR041000) (Appendix B). The City received a subsequent general permit on March 5, 2019
which expires at midnight June 30, 2022. The joint Authorization Letter from EPA and MassDEP is in
Appendix C.
1.2

Stormwater Management Program (SWMP)

The SWMP describes the activities and measures that are implemented to meet the conditions of the MS4
Permit. The SWMP is updated and/or modified during the permit term as activities are modified, changed
or updated. The main elements of the program include:
1.

Public Education and Outreach Program

2.

Public Involvement and Participation
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3.

Illicit Discharge Detection and Elimination (IDDE) Program

4.

Construction Site Stormwater Runoff Control

5.

Post-Construction Stormwater Management

6.

Pollution Prevention/Good Housekeeping
Stormwater Management Program Team

As the owner of the MS4, the City is subject to the requirements of EPA’s Stormwater Phase II Program.
The City has contracted with Suez to operate the Holyoke Wastewater Treatment Plant, sanitary sewers,
combined sewers, and the separated storm sewers and drains which are subject to EPA’s Stormwater
Phase II Program. As owner and operator, the City and Suez hold joint responsibility for implementing the
SWMP program.
The City Public Works Department (PWD) is the lead municipal agency that works with Suez along with
other departments to administer various aspects of the program. Specific SWMP responsibilities and
responsible parties are listed below in Table 1-1.

SWMP 20190823
Sevee & Maher Engineers, Inc. (19006.03)
July 2019

1-2

TABLE 1-1
STORMWATER MANAGEMENT PROGRAM TEAM
Name
Robert Peirent

Title
Holyoke City Engineer

Department
Public Works (PWD)

Michael Williams

Project Manager

Suez

Marcus Marrero

Director

Michael Williams

Project Manager

Planning & Economic
Development
Suez

Michael Williams
Michael Williams

Project Manager
Project Manager

Suez
Suez

Michael Williams/
Robert Peirent
Michael Williams/
Robert Peirent
Robert Peirent

Project Manager/ City Suez/ Holyoke
Engineer
Project Manager/ City Suez/ Holyoke
Engineer
Holyoke City Engineer DPW Operations

Andy Smith

Director

Robert Peirent

Holyoke City Engineer

1.4

Conservation and
Sustainability
DPW Operations

SWMP Role
Coordinator – schedule
meetings; public education
initiatives; provide
opportunities for public
review and input; attend CT
River Stormwater Committee
meetings; Construction
stormwater management
(erosion and sediment
control; site plan review, and
construction waste control)
Public education of BMPs for
industrial users; support
cleanup initiatives; Suez
employee training on IDDE
Public Education

Phone
(413) 322-5605

Maintain sanitary sewer
overflow (SSO) inventory
Update MS4 map
Catch basin cleaning schedule;
street sweeping plan;
Maintain written IDDE
program
Catchment investigations, dry
and wet weather screening
Dog Waste signage; support
cleanup initiatives (sources to
the sea and Household
Hazardous Waste events);
Road salt use optimization
Public Education

(413) 234-0510

Identify municipal properties
for BMP initiatives to reduce
impervious surface; allow
green infrastructure; street
and parking lot design
guidelines to support low
impact design (LID); O&M
plans and procedures;
inventory parks and open
spaces

(413) 322-5605

(413) 234-0510

(413) 322-5575

(413) 234-0510
(413) 234-0510
(413) 234-0510
(413) 322-5605
(413) 234-0510
(413) 322-5605
(413) 322-5605

(413) 322-5615

Receiving Waters and Impaired Waters

Holyoke’s MS4 discharges to waterbodies listed as impaired in MassDEP’s 2016 Integrated List of Waters
(Connecticut River, Log Pond Cove and Pequot Pond in Southampton). Although TMDLs have not been
established for the segments of the Connecticut River that receive stormwater discharges from the City,
the river flows to Long Island Sound (LIS) which has a TMDL for nitrogen. Therefore, the City must meet
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additional requirements listed in Appendix F part B1 of the MS4 permit (Appendix G) that are designed to
reduce nitrogen in stormwater runoff.
The Connecticut River, Log Pond Cove and Pequot Pond are Category 5 waters considered to be “water
quality limited” because they do not meet water quality standards and one or more of their uses is either
impaired or threatened. The City must comply with provisions in Appendix H that address E. coli and TSS
in the Connecticut River and Log Pond Cove and Enterococcus in Pequot Pond.
The MS4 Permit prohibits increased discharges to Category 5 waters unless it can be demonstrated that
there is no net increase in loading from the MS4 to the impaired water of the pollutant(s) for which the
water body is impaired.
Table 1-2 lists all receiving waters, impairments and number of outfalls discharging to each waterbody
segment. Outfall information is also contained in the NOI and is subject to change as changes are made
to separate stormwater from CSOs.
TABLE 1-2

ü

ü
ü

ü
ü

Enterococcus

Phosphorus

Oil & Grease/PAH

Nitrogen

E. Coli

13
1
8
9
9
2

Solids/TSS/Turbidity

Connecticut River
Log Pond Cove
Green Brook
Tannery Brook
Schoolhouse Brook
Pequot Pond

Dissolved Oxygen/DO
Saturation

Number of
outfalls into
receiving
water segment

Chlorophyll-a

Waterbody Segment
receiving flow from MS4

Chlorine

RECEIVING WATERS1

Other
Pollutants
causing
Impairments

PCB in Fish
PCB in Fish

ü

Notes:
1
Stormwater from residential outfalls #2 and #3 is directed to a tributary of Pequot Pond located in Southampton
Massachusetts.

1.5

Endangered Species and Historic Properties

In accordance with Section 1.9.1 and 1.9.2 of the MS4 Permit, the City certified in its NOI that it meets
eligibility Criteria C regarding endangered species. No endangered species or critical habitat areas were
identified through USF&W’s IPac’s site. See Appendix D for the Threatened and Endangered Species List
and the permit letter from USFWS. Holyoke also certified in the NOI that it meets eligibility Criteria A for
the National Historic Preservation Act (NHPA) since stormwater discharges do not have the potential to
cause effects on historic properties.
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Holyoke will consult with the USFWS, as necessary before installing a structural BMP that is not identified
in the NOI (see MA MS4 General Permit Appendix C: Step 2 (5)). Installation of any new structural BMPs
must stop if there is evidence of any prehistoric or historic artifacts.
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2.0

CONTROL MEASURES AND MEASURABLE GOALS

2.1

Public Education and Outreach Program (PEOP)

The PEOP lists the educational goals, defines the targeted audience for each message and identifies
parties that are responsible for program implementation. Educational messages describe the impact that
stormwater discharges have on community waterbodies, especially those considered to be impaired or
priority waters (water supplies, fishing, recreational areas).
Four target audiences are addressed by the PEOP, they include: 1) residents, 2) businesses, institutions
(churches, hospitals) and commercial facilities, 3) developers (construction), and 4) industrial facilities.
Each target audience must receive a minimum of two (2) educational messages during the five (5) year
permit term (July 1, 2018 through July 1, 2023), with messages spaced at least a year apart. Table 2-1 list
topics the City considers for specific target audiences.
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TABLE 2-1
STORMWATER EDUCATIONAL TOPICS FOR TARGET AUDIENCE

Public Education Topic

Residents

Effects of lawn care (pesticides, herbicides and fertilizers and
Mass Regulation 331 CMR 31 information pertaining to
proper use of phosphorus containing fertilizers on turf
grasses) on water quality
Benefits of appropriate on-site infiltration of stormwater
Effect of automotive work/maintenance and car washing on
water quality
Proper disposal of swimming pool water1
Proper management of pet waste
Maintenance of septic systems2
Building maintenance (use of detergents)
Use of salt or other de-icing materials (minimize use)
Proper storage of salt or other de-icing materials (cover/
prevent runoff to storm system and contamination of ground
water)
Equipment inspection and maintenance
Proper storage of materials (emphasize pollution prevention)
Proper management of waste materials and dumpsters
(cover and pollution prevention)
Proper management of parking lot surfaces (sweeping)
Proper sediment and erosion control management practices
Information about Low Impact Development (LID)
Information about EPA’s Construction General Permit
Requirements of EPA Multi Sector General Permit

ü

Business
Institutions/
Commercial
Facilities
ü

ü
ü

ü
ü

ü
ü
ü

ü

Developers
(construction)

ü3

ü
ü

ü
ü
ü

ü

ü
ü

Industrial

ü
ü
ü

ü

ü
ü
ü
ü

ü
ü
ü
ü

Notes:
1
Includes pools at motels, hotels, health and country clubs (discharges must be dechlorinated and otherwise free from
pollutants.
2
If the MS4 has areas serviced by septic systems, the permittee shall consider information pertaining to maintenance of
septic systems as part of its education program.
3
Specifically, for areas with low exposure to industrial materials such as roofs or employee parking.

Because the City’s MS4 discharges to the Connecticut River, additional public education and outreach
efforts designed to prevent nitrogen from entering the Connecticut River are in the PEOP. Similarly, the
PEOP includes supplemental training and outreach in its residential program that is required to address
water quality concerns linked to MS4 discharges to waterbodies that are impaired due to bacteria (E. coli
in the Connecticut River and Log Pond Cove and Enterococcus in Pequot Pond). The additional training
and outreach initiatives are listed in Table 2-2. See Appendix F of the MS4 Permit in Appendix G of the
SWMP.
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TABLE 2-2
ADDITIONAL PUBLIC EDUCATION AND OUTREACH REQUIREMENTS

Schedule
Spring (April, May)
Summer (June, July)

Reduce Nitrogen Loading in Long Island Sound
Topic
Proper use of slow release fertilizers
Proper management of pet waste (reference existing
ordinances where appropriate)
Proper disposal of leaf litter

Target Audience
Residents, Business
Institutions and
Commercial Facilities

Fall (August,
September, October)
Reduce bacteria/pathogens in the Connecticut River and Pequot Pond
Annual
Proper management of pet waste (referencing existing
Residents
ordinances where appropriate)
Dog license renewal
Detrimental impacts of improper management of pet
Resident dog owners
waste, requirements for waste collection and disposal,
penalties for non-compliance
Unspecified
Proper septic system maintenance in catchments that
Septic System Owners
discharge to the Connecticut River, Log Pond Cove and
Pequot Pond

The public education messages for each target audience, the method of distribution and the measures
used to assess the effectiveness of the educational program are included in the Annual Report. Ineffective
messages or distribution techniques are modified prior to the next scheduled delivery.
Table 2-3 includes Holyoke’s specific minimum control measures for MCM 1 Public Education and
Outreach.
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TABLE 2-3
PUBLIC EDUCATION AND OUTREACH PROGRAM
BMP
Media/Category
Web Page

Brochures/
Pamphlets

Meeting

Meeting

BMP Description
Develop a new web page linked to the Conservation
and Sustainability page that focuses on what residents
can do to improve stormwater quality with links to
sites such as Think Blue.
Develop and distribute educational materials targeted
to vehicle sales and maintenance facilities and
distribute as part of annual licensing.
Invite developers that have applied for multiple
stormwater permits from the City since regulations
were developed in 2010 to a meeting that will focus on
permitting and construction phase compliance
requirements
Meet with the Mayors Industrial Development
Advisory Committee to discuss need for ongoing
stormwater management system O&M and what can
be done to assist with permit compliance

Target Audience

Responsible Party

Beginning
Year of
implementation
2019

Residents

Conservation
Director

Publish new web page by the end
of 2019 and track number of visits

Businesses,
Institutions,
Commercial
facilities
Developers
(construction)

Planning &
Economic
Development and
Licensing Dept.
Engineering

Distribute to 100% of license
renewals and tabulate annually
once developed.

2019

Prepare a list of invitees and
compare to attendees at meeting.
Target at least 50% attendance.

2020

Industrial Facilities

Office of Planning &
Economic
Development
support from
Engineering
DPW Operations

Meet twice over the permit cycle,
target 50% attendance of invitees

2020

Install within 2 years and annually
track quantity of dog waste bags
distributed
Develop a list of all stormwater
permits issued by the City since
2010, correspond with 100% of
permittees and hold a group
meeting with a goal of 50%
attendance
Distribute during all initial site
inspections

2020

A minimum of 3 site meetings per
year to different SIUs during the
permit term

2020

Displays/Posters/
Kiosks

Install Dog Waste Clean Up Display at Community Field
Dog Park

Residents

Individual letters
and Group
Meetings

Improve compliance with annual stormwater
management system O&M programs through
education and enforcement

Businesses,
Engineering
Institutions,
Commercial facilities

Brochures/
Pamphlets and
Inspection Check
Meeting

Develop a brochure and checklist that focuses on key
construction phase stormwater issues and distribute
during stormwater site inspections.
Develop a list of all significant industrial users of the
wastewater treatment facility and meet individually
onsite to discuss stormwater management issues and
best practices.

Developers
(construction)

Engineering

Industrial Facilities

Suez and
Engineering
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2020

2019

2.2

Public Involvement and Participation

The City provides opportunities for the public to participate in the review and implementation and annual
review of the SWMP and in the annual review of the SWMP. Additionally, annual MS4 reports to EPA and
MassDEP and updated SWMP are posted on the City’s website. The City reports on its public participation
efforts (websites, hotlines; clean up teams; monitoring teams; and advisory committees) in its annual
report.
Table 2-4 includes Holyoke’s specific minimum control measures for MCM 2 Public Involvement and
Participation.
TABLE 2-4
PUBLIC INVOLVEMENT AND PARTICIPATION

BMP Category

BMP Description

Responsible
Department/
Parties
Engineering

Public Review

SWMP Review

Public
Participation
Public
Participation

Provide Contact information for
Stormwater Manager on website
Support Annual Source to the Sea
Cleanup

Engineering

Public
Participation

Hold annual Household Hazardous
Waste (HHW) events

DPW Operations
and Casella

Public
Participation

Participate in CT River Stormwater
Committee Incl. Public Events

Engineering

DPW Operations,
Suez

2.3

Illicit Discharge Detection and Elimination (IDDE Program)

2.3.1

IDDE Program Overview and Activities

Additional
Description/
Measurable Goal
Annual review of
SWMP and posting of
SWMP on website
Schedule public
comment on SWMP
Provide containers for
waste collection and
pickup waste at end of
event
Track quantity of
waste collected and
hold at least annually
Attend 75% of
meetings

Beginning
Year of
Implementation
2019

2019
2018

2018

2018

As part of the SWMP, the City implements an IDDE program to prevent and systematically find and
eliminate non-stormwater discharges to the MS4. The IDDE Program Manual is a separate document that
is part of the SWMP and includes:
·

Responsible parties

·

Regulated authority

·

Dry weather and wet-weather outfall screening and sampling procedures

·

Interconnection screening procedures
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·

Initial assessment and priority Rankings of outfalls/interconnections

·

Catchment Investigation procedures

·

Enforcement procedures

Table 2-5 includes Holyoke’s specific minimum control measures for the Illicit Discharge Detection and
Elimination (IDDE) Program.
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TABLE 2-5
IDDE PROGRAM
BMP Category

Measurable Goal(s)

Storm Sewer
overflow (SSO)
inventory
MS4 system map

Inventory all identified SSOs (discharged to MS4 within
the past 5 years) including location, date/time, volume,
suspected causes corrective action
Complete Phase I – update system map to include:
outfalls and receiving waters, open channel
conveyances, interconnections with other MS4s and
other storm sewer systems, municipally owned
stormwater treatment structures, waterbodies (names
and use impairments; and initial catchment
delineations
Complete Phase II – update system map to include
information for all outfalls (catchments) gathered
during catchment investigations (special location, pipes,
manholes, catch basins, refined catchment delineations
Complete written IDDE Program Manual

MS4 system map

IDDE program
manual
Outfall inventory
and prioritization
Catchment
Prioritization
Implement IDDE
program
Dry weather
Screening
Wet weather
screening
Reprioritize
outfalls
Conduct
Catchment
Investigations
Remove illicit
discharges or SSO
and conduct
confirmatory
screening
Evaluate overall
effectiveness of
IDDE
Ongoing
Screening

Employee
Training

Responsible
Dept or Parties
Suez

Deadline
Ongoing

Document
location
IDDE

Suez

6/30/2020

Appendix C,
IDDE

Suez

6/30/2028

Appendix C,
IDDE

Suez

6/30/2019

IDDE

Inventory and prioritize outfalls and interconnections

Suez

6/30/2019

IDDE

Designate catchments draining to any waterbody
impaired for bacteria or pathogens as either Problem or
High Priority catchments
Develop written catchment investigation procedures in
accordance to MS4 general permit
Conduct in accordance with updated outfall screening
procedure and permit conditions
Conduct in accordance with updated outfall screening
procedure
Update IDDE Program Manual with refined priorities
based on dry weather screening results
Investigate key junction manholes in dry weather;
sample flows according to IDDE; complete
investigations of problem outfall catchments by end of
PY7 and all catchments by PY10
Upon verification of illicit discharge, identify and
eliminate as expeditiously as possible. If discharge
cannot be eliminated within 60 days, establish a
schedule and report the dates and schedule in annual
report. Confirm removal through dry (and/or wet)
weather sampling
Evaluate overall effectiveness of program using
indicators for tracking success, defined in IDDE Program
Manual (e.g. number of SSOs and illicit discharged
identified and removed)
Reprioritize outfalls upon completion of catchment
investigations and schedule ongoing screening once
every 5 years that includes dry weather screening and
sampling. Conduct follow up wet weather screening
due to SVFs
Provide annual training to employees involved in the
IDDE. Report on frequency and type of training

Suez

6/30/2019

IDDE

Suez

6/30/2019

IDDE

Suez

6/30/2021

Suez

6/30/2025

Suez

6/30/2021

MS4 Map and
database
MS4 Map and
data base
IDDE

Suez

6/30/2025
and
6/30/2028

IDDE and MS4
Map

Suez

Ongoing

Annual Report

Suez and City

Annually

Annual Report

Suez

Ongoing
every 5 years

IDDE

Suez

Annually

Annual Report
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2.3.2

Sanitary Sewer Overflow Reporting

Within 24 hours of becoming aware of an overflow or bypass, Holyoke notifies EPA and the MassDEP by
phone. Follow-up verbal notification with a written report using MassDEP’s Sanitary Sewer Overflow
(SSO)/Bypass notification form is done within five (5) calendar days.
The MassDEP and EPA contacts are:
MassDEP
Western Region
436 Dwight Street
Springfield, MA 01103
Office phone: 413-784-1100

EPA New England
5 Post Office Square
Boston, MA 02109
Office phone: 617-918-1510

24-hour Emergency: 1-888-304-1133
2.4

Construction Site Stormwater Runoff Control

Holyoke’s construction stormwater runoff control program is designed to minimize or eliminate
construction related erosion and ensure that sediment is not transported off-site via stormwater.
Table 2-6 includes Holyoke’s specific minimum control measures for MCM 4 Construction Site Stormwater
Runoff Control.
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TABLE 2-6
CONSTRUCTION SITE STORMWATER RUNOFF CONTROL

Measurable Goal(s)

BMP Category

Responsible
Dept or
Parties
DPW/City
Engineer

Deadline

Site inspection and
enforcement of
Erosion and
Sedimentation
Control (ESC)
measures
Site Plan Review

Review existing written site inspection and enforcement procedures for
sediment and erosion control measures and confirm they comply with
Section 2.3.5. ci through c. v of the permit.

Review stormwater regulations and confirm that construction stormwater
runoff control ordinances meet requirements of MS4 permit Section
2.3.5.c.i. ii, iii, and v

DPW/City
Engineer

6/30/2019

Erosion and
Sedimentation control

Review existing written site inspection and enforcement procedures for
sediment and erosion control measures and confirm they comply with
Section 2.3.5. through c. v of the permit.
Adopt requirements to control wastes including but not limited to,
discarded building materials, concrete truck wash out, chemicals, litter,
and sanitary wastes 2.3.5 c iv of MS4 permit
Written site plan review, inspection and enforcement procedures include
processes to track the number of site plan reviews, site inspections and
enforcement actions.

DPW/City
Engineer

6/30/2019

DPW/City

6/30/2019

Waste Control

Track, inspect and
document

2.5

6/30/2019

Ongoing

Post-Construction Stormwater Management

The objective of Holyoke’s post-construction management program is to reduce the discharge of
pollutants in stormwater to the MS4 through the retention or treatment of stormwater after construction
on new or redeveloped sites and to ensure proper maintenance of installed stormwater controls.
Table 2-7 includes Holyoke’s specific minimum control measures for Post-Construction Stormwater
Management in New Development and Redevelopment.
2.6

Pollution Prevention and Good Housekeeping for Municipal Operations

The goal of the operations and maintenance program for city -owned operations is to prevent or reduce
pollutant runoff and to protect water quality from all permittee-owned operations. Table 2-8 includes
Holyoke’s specific minimum control measures for Municipal Good Housekeeping and Pollution
Prevention.
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TABLE 2-7
POST-CONSTRUCTION STORMWATER MANAGEMENT
BMP Category

Measurable Goal(s)

Review Written
Stormwater runoff
procedures,
ordinances and
bylaws

Review existing written procedures to comply with the MS4-2003 permit and modify as necessary to comply with Sections 2.3.6.a.i and 2.3.6.a.ii including provisions
for the following:
· Use to the maximum extent possible, of Low Impact Development (LID) and site planning and design strategies.
· Design of treatment and infiltration practices that follow guidance in Vol 2 of the Massachusetts Stormwater Handbook, as amended, or other federally or state
approved BMP design guidance.
· Stormwater management systems on new development sites designed to meet Massachusetts Stormwater Handbook Standards 1, 2, 3, 5, 5, 6, and 9 and require
systems to be designed to retain the first inch of runoff from all impervious surfaces and/or remove 90% total suspended solids (TSS) and 60% of total
phosphorous (TP) generated from all impervious surfaces.
· Require redevelopment sites meet Massachusetts Stormwater Handbook Standards 1, 2, 3, 5 and 6 and improve existing conditions by retaining the first 0.8 inch
of runoff from all impervious surfaces and/or removing 80% of TSS and 50% of TP generated from all impervious surfaces.
· Update ordinances and other regulatory mechanisms to require new development and redevelopment stormwater BMPs to be optimized for nitrogen removal.
Require the submission of as-built drawings no later than 2 years after completion of construction projects in accordance with requirements in 2.3.6.a.iii including:
· Long-term operation and maintenance (O&M) of BMPs including mechanisms such as escrow accounts, maintenance contracts, annual certification that
maintenance of stormwater controls has been performed.
· The City reports on measures to ensure long term maintenance of stormwater controls in its Annual Report
Develop a report assessing requirements that affect the creation of impervious cover. The assessment will help determine if changes to design standards for streets
and parking lots can be modified to support LID options. If assessment indicates changes can be made it shall include recommendations and schedules to incorporate
changes to policies, standards, and procedures.

As built Plans for
On-site
stormwater
control
Street Design and
parking lot
guidelines

Responsible Dept
or Parties
DPW/ City
Engineer

Deadline
6/30/2020

DPW/City
Engineer

6/30/2020
Document annually

DPW, Planning
Board, local
transportation
board

6/30/2022
document annually

DPW

6/30/2022
document annually

DPW

6/30/2022 report
annually and
continue to add
sites to maintain a
list of 5 until they
are eliminated.

A status report of the assessment including planned or completed changes to local regulations and guidelines shall be included in the Annual Report
Allow Green
Infrastructure

Target City owned
properties to
reduce impervious
area

SWMP 20190628
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June 28, 2019

Develop a report assessing existing local regulations to determine the feasibility of making, at a minimum, the following practices allowable when appropriate site
conditions exist:
·
Green roofs;
·
Infiltration practices such as rain gardens, curb extensions, planter gardens, porous and pervious pavements and other designs to manage stormwater using
landscaping and structures or augmented soils; and
·
Water harvesting devices such as rain barrels and cisterns and the use of stormwater for non-potable uses
If above practices are not allowed in the MS4, the assessment shall determine what changes may be made to make them allowable.
The City reports annually on its findings and progress towards making green infrastructure allowable.
Identify a minimum of 5 permittee-owned properties that could be modified or retrofitted with BMPs designed to reduce the frequency, volume and pollutant loads
including nitrogen loading of stormwater discharges due to impervious service area (IA). Municipal properties with significant IA (parking lots, buildings, and
maintenance yards) will be considered. MS4 infrastructure to be considered includes existing street right-of-ways, outfalls and conventional stormwater conveyances
(swales, detention bonds) that could readily be modified. Other factors such as access for maintenance, subsurface geology and infrastructure (sewers and septic),
opportunities for public use and education, current level of service, control of discharges to water quality limited waters (nitrogen), public swimming areas, etc. shall
be considered.
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TABLE 2-8
MUNICIPAL GOOD HOUSEKEEPING AND POLLUTION PREVENTION
BMP Category
O&M Procedure

Inventory City-owned
facilities
Infrastructure O&M
Catch Basin Cleaning

Cleanings & Street
Sweepings
Road Salt
optimization
Inspection and
Maintenance of
Treatment Structures
Stormwater Pollution
Prevention Plan
(SWPPP)

SWMP 20190628
Sevee & Maher Engineers, Inc. (19006.03)
June 28, 2019

Measurable Goal(s)
Create written O&M procedures per 2.3.7.a.ii of the MS4 permit for parks and open spaces, buildings and facilities and equipment including:
· Proper use storage and disposal and reduction of pesticides, herbicides, and fertilizers
· Protective practices such as reduced mowing frequency, proper disposal of lawn clippings, leaf litter and pet waste.
· Prohibition of blowing organic waste material onto adjacent impervious areas (IA)
· BMPs for buildings and facilities for the use storage and disposal of petroleum products, employee training, dumpster management, parking lot sweeping.
· BMPs for indoor storage of vehicles with leaks, procedures and design of fueling areas, procedures to ensure vehicle wash waters do not enter MS4.
· Increased street sweeping frequency of all municipal owned streets and parking lots in Urban Area (permit area) to two (2) times a year, once in spring following winter
activities (sanding) and once in fall following leaf fall.
· The required use of slow release fertilizers on City owned property that currently uses fertilizers. O&M procedures will be included in the SWMP.
Inventory to include City owned property within the following categories: 1) Parks and Open space; 2) Buildings and facilities where pollutants are exposed to stormwater runoff
(schools, town offices, police and fire stations, municipal pools and parking garages; and 3) Vehicles and equipment. The Status of inventory is documented in Annual Report
Create a written (hardcopy or electronic) program detailing activities and procedures to maintain MS4 infrastructure in a timely manner. Include O&M program in SWMP.
Optimize routine inspection, cleaning and maintenance of catch basins per 2.3.7.a.iii of the MS4 permit to include:
· Prioritize inspection and maintenance for basins near construction activities and clean more frequently if excessive sedimentation or debris loading is found.
· Ensure no catch basin will be more than 50% full
· Investigate contributing drainage area for sources of excessive sediment loading and abate where practicable if basin is more than 50 percent full during two consecutive
inspections.
Plans to optimize catch basin cleaning and inspection are documented in the SWMP and the annual report. Suez maintains a log of all catch basins cleaned and inspected and
includes the total number of basins inspected, cleaned and volume of material removed in the Annual Report.
Ensure storage, disposal and reuse of catch basin cleanings and street sweepings are managed so as not to discharge into waters and are managed in accordance with Mass DEP
policies.
Establish and implement procedures address the use and storage of salt and sand; implement a program to minimize the use of road salt (sodium chloride and other salts) and
evaluate alternative materials; ensure snow disposal activities do not allow for snow to enter waters of the United States.
Establish and implement inspection and maintenance procedures and frequencies for stormwater treatment structures (water quality swales, retention/detention basins,
infiltration structures, etc.) At a minimum, inspect all structures annually.
Suez maintains a record of all inspections, training and maintenance activities.
The City will develop written (hardcopy or electronic) SWPPPs for the following city owned properties: maintenance garages, public works yards, transfer stations and other
waste handling facilities with pollutants exposed to stormwater. SWPPPs will not be developed for sites certified as having no exposure or sites that are certified under another
NPDES permit. SWPPPs to be written in accordance with 2.3.7.b.ii SWPPP site inspections are submitted in Annual Report.
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Responsible
Dept or Parties
DPW and a
number of city
departments

Deadline
6/30/2020

DPW and a
number of city
departments
DPW
Suez

6/30/2020
document
annually
6/30/2020
6/30/2020
document
annually
Maintain
log

Suez

6/30/2020

DPW

2021

DPW

6/30/2020

DPW and a
number of city
departments

6/30/2020

3.0
3.1

WATER QUALITY STANDARDS
Water Quality Standards to Limit Nitrogen to Long Island Sound

The City has additional requirements to limit nitrogen entering Long Island Sound via the Connecticut
River. Table 3-1 includes enhanced BMPs designed to reduce nitrogen in discharges.
TABLE 3-1
NITROGEN BMPs
BMP Category

Measurable Goal(s)

Nitrogen Source
Identification
Report

Complete Nitrogen Source Identification Report to include:
1) calculation of total urbanized area (UA) within the City’s
jurisdiction that is within the Connecticut River Watershed,
incorporating updated MS4 maps and catchment delineations
2) All screening and monitoring results targeting receiving water
segments of the Connecticut River (MA34-04, MA34-05)
3) IA and directly connected impervious area (DCIA) for target
catchment
4) Retrofit opportunities and installation opportunities for BMPs
Complete evaluation of all city owned properties identified as
presenting retrofit opportunities or areas for structural BMP
installation. Include in evaluation:
1) Next planned infrastructure, resurfacing or redevelopment
activity planned for property or planned retrofit date;
2) Estimated cost or redevelopment or retrofit BMPs; and
3) Engineering and regulatory feasibility of redevelopment or
retrofit BMPs
A list of planned structural BMPs and implementation schedule will
be provided in the PY5 annual report
The City will install at least one structural BMP as a demonstration
project with a catchment targeted as having a high nitrogen loading
potential. Remaining structural BMPs to be installed according to
schedule
Structural BMPs installed in the UA will be tracked and the amount of
nitrogen removed will be estimated (per Attachment 1 of
Appendix H). The city will document BMP type, total area treated,
design storage and estimated nitrogen removal in mass per year by
BMP in each annual report

Structural BMP
installation or
retrofit

BMP
Demonstration
Project
BMP Tracking

3.2

Responsible Dept
or Parties
DPW

Deadline
6/30/2022
submit final
report as
part of PY4
annual
report.

DPW

6/30/2023

DPW

6/30/2024

DPW

Annually
after PY5 or
after
installation
of BMP

Water Quality Limited requirements for Total Suspended Solids (TSS) and Bacterial or Pathogens

Additional Public Education and Outreach is required to address prevent stormwater from carrying TSS,
Bacteria or pathogens to waterbodies that are impaired due to those pollutants (E. coli in the Connecticut
River and Log Pond Cove and Enterococcus in Pequot Pond). Additionally, catchments that drain into these
impaired water bodies must be designated as Problem Catchments or High Priority Catchments in the
IDDE.

SWMP 20190628
Sevee & Maher Engineers, Inc. (19006.03)
June 28, 2019
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4.0

PROGRAM EVALUATION, RECORD KEEPING, AND REPORTING

4.1

Program Evaluation

Annual self-evaluations of the SWMP are submitted in the Annual Report. Evaluations include the
following:
·

Appropriateness of the selected BMP in achieving the objectives of each control measure and the
defined measurable goals. Where BMP is found to be ineffective it shall be changed in accordance
with the following provisions:
Adding but not subtracting or replacing components or controls may be made at any time.
Changes that replace an ineffective or infeasible BMP specifically identified in the SWMP with
an alternative BMP may be made as long as the basis for the change(s) is documented in the
SWMP by, at a minimum:
§

An analysis of why the BMP is ineffective or infeasible;

§

Expectations on the effectiveness of the replacement BMP; and

§

An analysis of why the replacement BMP is expected to achieve the defined goals of the
BMP to be replaced.

The City will describe BMP modifications and provide an explanation of BMP modifications in the Annual
Report. EPA or MassDEP may require Holyoke to add, modify, repair, replace or change BMPs or other
measures described in the annual report to address impacts to receiving water quality caused or
contributed to by discharges from the MS4; or to satisfy conditions of the permit.
4.2

Record Keeping

All records required by the MS4 permit are maintained for five (5) years. Records include:
·

information used to develop any written (hardcopy or electronic) program required by the MS4
permit, any monitoring results, copies of reports, records of screening, follow up and elimination
of illicit discharges;

·

maintenance records;

·

inspection records; and

·

data used to develop the notice of intent (NOI), SWMP, SWPPP and annual reports.

SWMP 20190628
Sevee & Maher Engineers, Inc. (19006.03)
June 28, 2019

4-1

Records relating to this permit including the written (hardcopy or electronic) stormwater management
program are available to the public and may be viewed during normal business hours. The City may charge
a reasonable fee for copying requests.
4.3

Reporting

4.3.1

Outfall Monitoring Reporting

Outfall monitoring sampling and testing is done in accordance with the IDDE, however additional outfall
monitoring may take place if deemed necessary by the City or Suez and to ensure SWMP effectiveness by
evaluating discharges to water quality limited waters and to assess BMP effectiveness or otherwise.
All monitoring results are documented in the annual report.
4.3.2

Annual Reports

The annual report is due ninety days from the close of each reporting period (September 30th). The annual
reports contain the following information:
1) A self-assessment review of compliance with the permit terms and conditions.
2) An assessment of the appropriateness of selected BMPs
3) The status of plans to:
·

Identify discharges that cause or contribute to exceeding water quality standards and
describe responses to actions taken;

·

Identify specific BMPs to reduce nitrogen in discharges to the Connecticut River and assess
BMP effectiveness;

·

Identify BMPs to address sources of bacteria and TSS to water quality limited waterbodies .

4) An assessment of the progress towards achieving measurable goals and objectives for each
control measure including:
·

Evaluation of Public education program including a description of the targeted messages for
each audience; method of distribution and dates of distribution; methods used to evaluate
the program and any program changes.

·

Description of activities used to promote public participation including documentation of
compliance with state public notice regulations.

·

Description of activities related to implementing the IDDE program including: status of the
map; status and results of illicit discharge potential ranking and assessment; identification of
problem catchments; status of all protocols for program responsibilities and procedures;
number and identifier of catchments evaluated; number and identifier of outfalls screened;

SWMP 20190628
Sevee & Maher Engineers, Inc. (19006.03)
June 28, 2019
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number of illicit discharges located and removed; gallons of flow removed; identification of
tracking indicators and measures of progress based on indicators; and employee training.
·

Evaluation of construction runoff management including number of project plans reviewed;
number of inspections; and number of enforcement actions.

·

Evaluation of stormwater management for new development and redevelopment including
status of ordinance development, review and status of street design assessment,
assessments to barriers to green infrastructure and retrofit inventory status.

·

Status of the O&M Program.

·

Status of SWPPPs required for city owned properties including inspection results.

5) All outfall screening and monitoring data collected during the reporting period and cumulative
for the permit term and a description of additional monitoring data received by the City during
the reporting term.
6) Description of activities for the next reporting cycle.
7) Description of changes in BMPs or measurable goals.
8) Description of activities undertaken to achieve any measurable goal or implement any control
measure.

Reports are submitted to the following addresses:
United States Environmental Protection Agency
Stormwater and Construction Permits Section (OEP06-1)
Five Post Office Square, Suite 100
Boston, MA 02109
Massachusetts Department of Environmental Protection
One winter Street – 5th Floor
Boston, MA 02108
ATTN: Frederick Civian
Or submitted electronically to the EPA at stormwater.reports@epa.gov

SWMP 20190628
Sevee & Maher Engineers, Inc. (19006.03)
June 28, 2019
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APPENDIX B
MASSACHUSETTS GENERAL PERMIT MAR041000

Minor Permit Modification Summary
The following permit has been modified in accordance with 40 CFR §122.63:
Permit Name: GENERAL PERMITS FOR STORMWATER DISCHARGES FROM SMALL MUNICIPAL
SEPARATE STORM SEWER SYSTEMS IN MASSACHUSETTS
Issue date: April 4, 2016
Effective Date: July 1, 2018

The following minor modifications were made on November 7, 2018:
Page
2
3
5
6
8
8
11
11
12
12
12
12
13
14
15
16
27
27
29
30
32
33
34
34
34
35
35
36
37
38
38

Modification
Table of Contents was updated to reflect the changes below
Table of Contents was updated to reflect the changes below
Line was added before first bullet point for consistency
Line was removed between parts for consistency
Lines were added and removed between parts for consistency
Typos were fixed
Extra word was removed
Extra spaces were removed between words for consistency
Extra spaces were removed between words for consistency
Extra words were removed
Text was moved to a bullet point in the last paragraph of part 1.10.2 instead of as
part of the 1.10.3 title for consistency
Duplicate words and symbols were deleted
Bullets were moved to the correct subsection, consistent with other relevant
sections of the permit
Typos were fixed
Extra spaces were removed between words for consistency
Extra spaces were removed between words for consistency
Extra spaces were removed between words for consistency
Duplicate character was removed
Typo was fixed
Duplicate character was removed
Lines were added before bullet points for consistency
Lines were added and removed between paragraphs for consistency
Line was added before bullet points for consistency
Typo was fixed
Duplicate spaces were removed
Typo was fixed
Line was added before bullet points for consistency
Lines were added before bullet points and in between parts for consistency
Lines were added before bullet points and in between parts for consistency
Line was added in between parts for consistency
Typos were fixed

39
39
41
42
43
44
46
50
51
54
55
56
56
57

Line was added in between paragraphs for consistency
Typos were fixed
Lines were added before bullets for consistency
Typos were fixed
Typo was fixed
Line was added for consistency
Typo was fixed
Typo was fixed
Typo was fixed
Line was added for consistency
Line was added for consistency
Typo was fixed
Line was added for consistency
Lines were added and removed for consistency
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MA MS4 General Permit

1.0. Introduction
This document consists of three (3) general permits listed in part 1.1. Each general permit is applicable to a
particular type of municipal system within Massachusetts. Many of the permit terms and conditions are
applicable across all regulated entities, and therefore are presented just once in parts 1-2, part 4, and
Appendices A through E. Other conditions are applicable to a particular set of authorized entities; these
terms and conditions are included in parts 3, and 5 and Appendices F through H. Throughout the permit, the
terms “this permit” or “the permit” will refer to the three general permits.
1.1.

Areas of Coverage
This permit covers small municipal separate storm sewer systems (MS4s) located in the
Commonwealth of Massachusetts:
x
x
x

1.2.

Traditional Cities and Towns (NPDES Permit No. MAR041000)
State, federal, county and other publicly owned properties (Non-traditional) (MAR042000)
State transportation agencies (except for MassDOT- Highway Division) (MAR043000)

Eligibility
The MS4 shall meet the eligibility provisions described in part 1.2.1 and part 1.9 to be eligible for
authorization under this permit.

1.2.1.

Small MS4s Covered
This permit authorizes the discharge of stormwater from small MS4s as defined at 40 CFR §
122.26(b) (16). This includes MS4s described in 40 CFR §122.32(a) (1) and (a) (2). An MS4 is
eligible for coverage under this permit if it is:
x
x
x
x

A small MS4 within the Commonwealth of Massachusetts;
Not a large or medium MS4 as defined in 40 CFR §§122.26(b)(4) or (7);
Located either fully or partially within an urbanized area as determined by the latest
Decennial Census by the Bureau of Census as of the effective date of this permit (the
2010 Census); or
Located in a geographic area designated by EPA as requiring a permit.

If the small MS4 is not located entirely within an urbanized area, only the portion of the MS4 that is
located within the urbanized area is regulated under 40 CFR §122.32(a) (1).
A small municipal separate storm sewer system means all separate storm sewers that are:
x Owned or operated by the United States, a state, city, town, borough, county, parish,
district, association, or other public body (created by or pursuant to state law) having
jurisdiction over disposal of sewage, industrial wastes, stormwater, or other wastes,
including special districts under state law such as a sewer district, flood control district
or drainage district, or similar entity, or an Indian tribe or an authorized Indian tribal
organization, or a designated and approved management agency under section 208 of
the CWA that discharges to waters of the United States.
x Not defined as large or medium municipal separate storm sewer systems pursuant to 40
CFR § 122.26(b) (4) and (b) (7) or designated under 40 CFR § 122.26(a) (1) (v).
x This term includes systems similar to separate storm sewer systems in municipalities
such as systems at military bases, large hospitals or prison complexes, and highways
4

MA MS4 General Permit
and other thoroughfares. The term does not include separate storm sewers in very
discrete areas, such as individual buildings.
1.3.

Limitations on Coverage
This permit does not authorize the following:
a. Stormwater discharges mixed with sources of non-stormwater unless such non-stormwater
discharges are:
x
x

Authorized under a separate NPDES permit; or
A non-stormwater discharge as listed in part 1.4.

b. Stormwater discharges associated with industrial activity as defined in 40 CFR §122.26 (b) (14) (i)(ix) and (xi).
c. Stormwater discharges associated with construction activity as defined in 40 CFR §122.26(b) (14)
(x) or (b) (15).
d. Stormwater discharges currently authorized under another NPDES permit, including discharges
covered under other regionally issued general permits.
e. Stormwater discharges or discharge related activities that are likely to adversely affect any species
that are listed as endangered or threatened under the Endangered Species Act (ESA) or result in the
adverse modification or destruction of habitat that is designated as critical under the ESA. The
permittee shall follow the procedures detailed in Appendix C to make a determination regarding
eligibility. The permittee shall certify compliance with this provision on the submitted NOI.
f. Stormwater discharges whose direct or indirect impacts do not prevent or minimize adverse effects
on any Essential Fish Habitat.
g. Stormwater discharges, or implementation of a stormwater management program, which adversely
affects properties listed or eligible to be listed on the National Register of Historic Places. The
permittee shall follow the procedures detailed in Appendix D to make a determination regarding
eligibility. The permittee shall certify compliance with this provision on the submitted NOI.
h. Stormwater discharges prohibited under 40 CFR § 122.4.
i. Stormwater discharges to the subsurface subject to state Underground Injection Control (UIC)
regulations. Although the permit includes provisions related to infiltration and groundwater
recharge, structural controls that dispose of stormwater into the ground may be subject to UIC
regulation requirements. Authorization for such discharges shall be obtained from Massachusetts
Department of Environmental Protection, Bureau of Resource Protection, Drinking Water Program,
Underground Injection Control, One Winter Street, Boston, MA 02108 – phone 617-292-5859.
j. Any non-traditional MS4 facility that is a “new discharger” as defined in part 5.1.4. and discharges
to a waterbody listed in category 5 or 4b on the Massachusetts Integrated Report of waters listed
pursuant to Clean Water Act section 303(d) and 305(b) due to nutrients (Total Nitrogen or (Total
Phosphorus), metals (Cadmium, Copper, Iron, Lead or Zinc), solids (TSS or Turbidity),
bacteria/pathogens (E. Coli, Enteroccus or Fecal Coliform), chloride (Chloride) or oil and grease
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(Petroleum Hydrocarbons or Oil and Grease), or discharges to a waterbody with an approved TMDL
for any of those pollutants.
1.4.

Non-Stormwater Discharges
The following categories of non-stormwater discharges are allowed under this permit unless the
permittee, EPA, or the MassDEP identifies any category or individual discharge of non-stormwater
discharge in part 1.4.a-r as a significant contributor of pollutants to the MS4, then that category or
individual discharge is not allowed under part 1.4, but rather shall be deemed an “illicit discharge”
under part 2.3.4.1, and the permittee shall address that category or individual discharge as part of the
Illicit Discharge Detection and Elimination (IDDE) Program described in part 2.3.4 of this permit.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.

Water line flushing
Landscape irrigation
Diverted stream flows
Rising ground water
Uncontaminated ground water infiltration (as defined at 40 CFR § 35.2005(20))
Uncontaminated pumped ground water
Discharge from potable water sources
Foundation drains
Air conditioning condensation
Irrigation water, springs
Water from crawl space pumps
Footing drains
Lawn watering
Individual resident car washing
Flows from riparian habitats and wetlands
De-chlorinated swimming pool discharges
Street wash waters
Residential building wash waters without detergents

Discharges or flows from firefighting activities are allowed under this permit need only be addressed
where they are identified as significant sources of pollutants to waters of the United States.
1.5.

Permit Compliance
Non-compliance with any of the requirements of this permit constitutes a violation of the permit and the
CWA and may be grounds for an enforcement action and may result in the imposition of injunctive
relief and/or penalties.

1.6.

Continuation of this Permit
If this permit is not reissued prior to the expiration date, it will be administratively continued in
accordance with the Administrative Procedure Act and remain in force and effect for discharges that
were authorized prior to expiration. If a small MS4 was granted permit authorization prior to the
expiration date of this permit, it will automatically remain authorized by this permit until the earliest of:
x
x

Authorization under a reissued general permit following timely and appropriate submittal
of a complete and accurate NOI requesting authorization to discharge under the reissued
permit; or
Issuance or denial of an individual permit for the MS4’s discharges; or
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x

Authorization or denial under an alternative general permit.

If the MS4 operator does not submit a timely, appropriate, complete, and accurate NOI requesting
authorization to discharge under the reissued permit or a timely request for authorization under an
individual or alternative general permit, authorization under this permit will terminate on the due date
for the NOI under the reissued permit unless otherwise specified in the reissued permit.
1.7.

Obtaining Authorization to Discharge

1.7.1.

How to Obtain Authorization to Discharge
To obtain authorization under this permit, a small MS4 shall:
x
x
x

x

1.7.2.

Be located in the areas listed in part 1.1 of this permit;
Meet the eligibility requirements in part 1.2 and part 1.9;
Submit a complete and accurate Notice of Intent (NOI) in accordance with the
requirements of part 1.7.2; and
EPA issues a written authorization.

Notice of Intent
a. Operators of Small MS4s seeking authorization to discharge under the terms and conditions of
this permit shall submit a Notice of Intent that contains the information identified in Appendix E.
This includes operators of small MS4s that were previously authorized under the May 1, 2003
small MS4 general permit (MS4-2003 permit).
b. The NOI shall be signed by an appropriate official (see Appendix B, Subparagraph B.11,
Standard Conditions).
c. The NOI shall contain the following certification: I certify under penalty of law that this
document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, I certify that the information
submitted is, to best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.
Print the name and title of the official, followed by signature and date.
d. The NOI shall be submitted within 90 days of the effective date of the permit. If EPA notifies an
MS4 that it is designated under 40 CFR § 122.32(a) (2) or (b), the NOI shall be submitted within
180 days of receipt of notice unless granted a longer period of time by EPA.

1.7.3.

Submission of Notice of Intent
a. All small MS4s shall submit a complete and accurate Notice of Intent (suggested form in
Appendix E) to EPA-Region 1 at the following address:
United States Environmental Protection Agency
Stormwater and Construction Permits Section (OEP06-1)
Five Post Office Square, Suite 100
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Boston, MA 02109
Or submitted electronically to EPA at the following email address: stormwater.reports@epa.gov
b. All small MS4s shall also submit a copy of the NOI to the MassDEP at the following address:
Massachusetts Department of Environmental Protection
One Winter Street -5th Floor
Boston, Massachusetts 02108
ATTN: Frederick Civian, Stormwater Coordinator
c. Late notification: A small MS4 is not prohibited from submitting a NOI after the dates provided
in part 1.7.2.d. However, if a late NOI is submitted, authorization is only for discharges that
occur after permit authorization is granted. EPA and MassDEP reserve the right to take
enforcement actions for any unpermitted discharges. All NOIs submitted after December 21,
2020 must be submitted electronically.
1.7.4.

Public Notice of NOI and Effective Date of Coverage
a. EPA will provide a public notice and opportunity for comment on the contents of the submitted
NOIs. The public comment period will be a minimum of 30 calendar days.
b. Based on a review of a small MS4’s NOI or other information, EPA may grant authorization,
extend the public comment period, or deny authorization under this permit and require
submission of an application for an individual or alternative NPDES permit. (See part 1.8) A
small MS4 will be authorized to discharge under the terms and conditions of this permit upon
receipt of notice of authorization from EPA.
c. Permittees whose authorization to discharge under the MS4-2003 permit, which expired on May
1, 2008, has been administratively continued in accordance with the Administrative Procedure
Act 5 U.S.C. § 558(c) and 40 CFR § 122.6, who wish to obtain coverage under this permit, must
submit a new NOI requesting permit coverage in accordance with the requirements of part 1.7 of
this permit to EPA within 90 days after the effective date of this permit. Permittees whose
authorization to discharge under the expired MS4-2003 permit was administratively continued,
who fail to submit a timely, complete and accurate NOI or an application for an individual
NPDES permit within 90 days after the effective date of this permit will be considered to be
discharging without a permit (see 40 CFR § 122.28(b)(3)(iii)).

1.8.

Individual Permits and Alternative General Permits
a. EPA may require a small MS4 to apply for and obtain authorization under either an individual
NPDES permit or an alternative NPDES general permit. Any interested person may petition EPA
in accordance with the provisions of 40 CFR § 122.26(f) to require a small MS4 to apply for and/or
obtain authorization under either an individual NPDES permit or an alternative NPDES general
permit. If EPA requires a small MS4 to apply for an individual or alternative NPDES permit, EPA
will notify the small MS4 in writing that a permit application is required. This notification will
include a brief statement of the reasons for this decision and will provide application information
and an application deadline. If a small MS4 is authorized under the MS4-2003 permit or this permit
and fails to submit an individual NPDES or an alternative general permit NPDES permit
application as required by EPA, then the authorization under the MS4-2003 permit or this permit to
the small MS4 is automatically terminated at the end of the date specified by EPA as the deadline
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for application submittal. EPA reserves the right to take enforcement action for any unpermitted
discharge.
b. A small MS4 may request to be excluded from this general permit by applying for an individual permit or
authorization under an alternative general permit. In such a case, a small MS4 shall submit an individual
permit application in accordance with the requirements of 40 CFR § 122.33(b) (2) (i) or § 122.33(b) (2)
(ii), with reasons supporting the request, to EPA at the address listed in part 1.7.3 of this permit. The
request may be granted by issuance of an individual permit or authorization under an alternative general
permit if EPA determines that the reasons stated by the small MS4 are adequate to support the request.
(See 40 CFR § 122.28(b) (3)).
c. When an individual NPDES permit is issued, or a small MS4 is authorized to discharge under an
alternative NPDES general permit, authorization under this permit automatically terminates on the
effective date of the individual permit or the date of authorization of coverage under the alternative
general permit.
1.9.

Special Eligibility Determinations

1.9.1.

Documentation Regarding Endangered Species
The small MS4 shall certify eligibility regarding endangered species in the NOI required by part
1.7.2. The Stormwater Management Program (SWMP) shall include documentation supporting the
permittee’s eligibility determination with regard to federal Endangered and Threatened Species and
Critical Habitat Protection, including:
x

x

1.9.2.

Results of the Appendix C U.S. Fish and Wildlife Service endangered species
screening determination; and
If applicable, a description of the measures the small MS4 shall implement to protect
federally listed endangered or threatened species, or critical habitat, including any
conditions imposed by the U.S. Fish and Wildlife Service. If a permittee fails to
document and implement such measures, the permittee’s discharges are ineligible for
coverage under this permit.

Documentation Regarding Historic Properties
The small MS4 shall certify eligibility regarding historic properties on the NOI required by part
1.7.2. The SWMP shall include documentation supporting the small MS4’s eligibility
determination with regard to Historic Properties Preservation, including:
x
x
x
x

Information on whether the permittee’s stormwater discharges, allowable nonstormwater discharges, or stormwater discharge-related activities would have an effect
on a property that is listed or eligible for listing on the National Register of Historic
Properties (NRHP);
Where such effects may occur, any documents received by the permittee or any written
agreements the permittee has made with the State Historic Preservation Officer
(SHPO), Tribal Historic Preservation Officer (THPO), or other Tribal representative to
mitigate those effects;
Results of the Appendix D historic property screening investigations; and
If applicable, a description of the measures the permittee shall implement to avoid or
minimize adverse impacts on places listed, or eligible for listing, on the NRHP,
including any conditions imposed by the SHPO or THPO. If the permittee fails to
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document and implement such measures, those discharges are ineligible for coverage
under this permit.
1.10.

Stormwater Management Program (SWMP)

a. The permittee shall develop and implement a written (hardcopy or electronic) SWMP. The SWMP
shall be signed in accordance with Appendix B, Subsection 11, including the date of signature. A
signature and date is required for initial program preparation and for any significant revision to the
program, which shall be in writing. The written SWMP shall be completed within one (1) year of
the effective date of the permit.
The SWMP is the document used by the permittee to describe and detail the activities and measures
that will be implemented to meet the terms and conditions of the permit. The SWMP shall
accurately describe the permittees plans and activities. The document should be updated and/or
modified during the permit term as the permittee’s activities are modified, changed or updated to
meet permit conditions during the permit term.
b.

Permittees authorized by the MS4-2003 permit shall modify or update their existing Best
Management Practices (BMPs) and measurable goals to meet the terms and conditions of part 2.3
of this permit within one (1) year of the effective date of the permit. These modifications and
updates shall be reflected in the written (hardcopy or electronic) SWMP. Permittees authorized by
the MS4-2003 permit shall continue to implement their existing SWMP until the program has been
updated.

1.10.1. Stormwater Management Program Availability
a. The permittee shall retain a copy of the current SWMP required by this permit at the office or
facility of the person listed as the program contact on the submitted Notice of Intent (NOI). The
SWMP shall be immediately available to representatives from EPA, MassDEP, U.S. Fish and
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) at the time of an
onsite inspection or upon request.
b. The permittee shall make the SWMP available to the public during normal business hours. The
permittee shall also post the SWMP online 1 if the permittee has a website on which to post the
SWMP.
1.10.2. Contents and Timelines of the Stormwater Management Program for 2003 permittees
The following information must be included in the SWMP within one (1) year of the permit effective date
and updated annually thereafter, as necessary:
x
x
x

Identification of names and titles of people responsible for program implementation. If
a position is currently unfilled, list the title of the position and modify the SWMP with
the name once the position is filled;
Documentation of compliance with part 1.9.1;
Documentation of compliance with part 1.9.2;

1

Should a permittee not wish to post mapping information included in the SWMP (see part 1.10.2) on their website for
public safety reasons, they must state the reason either with or within the online SWMP and provide how the MS4
mapping information can be obtained. The permittee must retain the entire SWMP, including all completed mapping, at
a location where it can be made available to the public during normal business hours.
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x

x
x

x

x
x

x

x
x

Documentation of authorization of all new or increased discharges granted by
MassDEP in compliance with part 2.1.2;
Listing of all discharges identified pursuant to part 2.1.1 and description of response;
Description of practices to achieve compliance with part 2.3 (MEP requirements)
identified in the permittee’s NOI and any updates to those BMPs within the first year;
For each permit condition in part 2.3 identify:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall
include milestones and timeframes for its implementation and have a
quantity or quality associated with its endpoint. Each goal shall have a
measure of assessment associated with it;
Sanitary Sewer Overflow (SSO) inventory including all of the information required in
part 2.3.4.4.b;
Written IDDE Program pursuant to part 2.3.4.6;
Written procedures for site inspections and enforcement of sediment and erosion
control procedures in accordance with part 2.3.5;
Description of measures to avoid or minimize impacts to surface public drinking water
supply sources. The permittee is also encouraged to include provisions to notify public
water supplies in the event of an emergency. Massachusetts Department of
Environmental Protection, Bureau of Resource Protection, Drinking Water Program,
One Winter Street, Boston, MA 02108 – phone 617.292.5770.
Description of activities to achieve compliance with part 3.0;
Annual program evaluation (part 4.1). Update annually and maintain copies.

The following information must be included in the SWMP within two (2) years of the permit
effective date and updated annually thereafter, as necessary:
x

x

x

x

Listing of all receiving waterbody segments, their classification under the applicable
state water quality standards, any impairment(s) and associated pollutant(s) of concern,
applicable TMDLs and WLAs, and number of outfalls from the MS4 that discharge to
each waterbody. In addition to the receiving water, the permittee shall document in the
SWMP all surface public drinking water sources that may be impacted by MS4
discharges;
Listing of all interconnected MS4s and other separate storm sewer systems receiving a
discharge from the permitted MS4, the receiving waterbody segment(s) ultimately
receiving the discharge, their classification under the applicable state water quality
standards, any impairment(s) and associated pollutant(s) of concern, applicable TMDLs
and WLAs, and the number of interconnections;
Written procedures to require submission of as-built drawings and ensure long term
operation and maintenance in accordance with part 2.3.6.a.iii;
The map of the separate storm sewer system required by part 2.3.4.5.

The following information must be included in the SWMP within four (4) years of the permit
effective date and updated annually thereafter, as necessary:
x

Report(s) assessing current street design and parking lot guidelines and other local
requirements within the municipality that affect the creation of impervious cover.

The following information must be included in the SWMP concurrent with the applicable
11

MA MS4 General Permit
deadlines in Appendix F and H and updated annually thereafter, as necessary:
x

Description of practices to achieve compliance with part 2.2.1 (TMDL requirements)
including:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall include
milestones and timeframes for its implementation and have a quantity or quality
associated with its endpoint. Each goal must have an associated measure of
assessment.
x Description of practices to achieve compliance with part 2.2.2 (discharges to certain
water quality limited waters subject to additional requirements) including:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall include
milestones and timeframes for its implementation and have a quantity or quality
associated with its endpoint. Each goal must have an associated measure of
assessment;
x Description of any other practices to achieve compliance with part 2.1 (water quality based
requirements)
1.10.3. Contents and Timelines of the Stormwater Management Program for New Permittees
a. Permittees seeking authorization for the first time shall meet all deadlines contained in this permit
except the following:
x

x

x
x

x

Timelines for public education requirements in part 2.3.2.c shall be extended by one (1)
year and need to include one (1) message to each audience over the permit term;
The ordinances, by-laws, or other regulatory mechanisms required by parts 2.3.4, 2.3.5
and 2.3.6 shall be completed as soon as possible, but no later than three (3) years from
the permit effective date; and
All other deadlines in part 2.3.4 shall be extended by three (3) years.
All other deadlines in part 2.3.5, 2.3.6 and 2.3.7 shall be extended by two (2) years.
All deadlines for discharges to water quality limited waters without a TMDL under part
2.2.2 shall be extended by two (2) years.

b. Contents of the Stormwater Management Program for New Permittees
The following information must be included in the SWMP within one (1) year of the permit
effective date and updated annually thereafter, as necessary:
x
x
x
x

x
x

Identification of names and titles of people responsible for program implementation. If
a position is currently unfilled, list the title of the position and modify the SWMP with
the name once the position is filled;
Documentation of compliance with part 1.9.1;
Documentation of compliance with part 1.9.2;
Documentation of authorization of all new or increased discharges granted by
MassDEP in compliance with part 2.1.2;
Listing of all discharges identified pursuant to part 2.1.1 and description of response;
Description of practices to achieve compliance with part 2.3 (MEP requirements)
identified in the permittee’s NOI and any updates to those BMPs within the first year;
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x

x

For each permit condition in part 2.3 identify:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall
include milestones and timeframes for its implementation and have a
quantity or quality associated with its endpoint. Each goal shall have a
measure of assessment associated with it;
Description of measures to avoid or minimize impacts to surface public drinking water
supply sources. The permittee is also encouraged to include provisions to notify public
water supplies in the event of an emergency. Massachusetts Department of
Environmental Protection, Bureau of Resource Protection, Drinking Water Program,
One Winter Street, Boston, MA 02108 – phone 617.292.5770. Description of activities
to achieve compliance with part 3.0;
Annual program evaluation (part 4.1). Update annually and maintain copies.

The following information must be included in the SWMP within three (3) years of the permit
effective date and updated annually thereafter, as necessary:
x

Written procedures for site inspections and enforcement of sediment and erosion
control procedures in accordance with part 2.3.5;

The following information must be included in the SWMP within four (4) years of the permit
effective date and updated annually thereafter, as necessary:
x
x

x
x
x
x

Outfall and interconnection inventory;
Sanitary Sewer Overflow (SSO) inventory including all of the information required in
part 2.3.4.4.b;
Written IDDE Program pursuant to part 2.3.4.6.
Written operation and maintenance procedures for municipal activities in part 2.3.7.a.ii;
Written program detailing the activities and procedures the permittee will implement so
that the MS4 infrastructure is maintained in a timely manner to reduce the discharge of
pollutants from the MS4 in accordance with part 2.3.7.a.iii.1;
Written procedures to require submission of as-built drawings and ensure long term
operation and maintenance in accordance with part 2.3.6.a.iii;

The following information must be included in the SWMP within five (5) years of the permit
effective date and updated annually thereafter, as necessary:
x
x

x

Phase 1 of the map of the separate storm sewer system required by part 2.3.4.5;
Listing of all receiving waterbody segments, their classification under the applicable
state water quality standards, any impairment(s) and associated pollutant(s) of concern,
applicable TMDLs and WLAs, and number of outfalls from the MS4 that discharge to
each waterbody. In addition to the receiving water, the permittee shall document in the
SWMP all surface public drinking water sources that may be impacted by MS4
discharges;
Listing of all interconnected MS4s and other separate storm sewer systems receiving a
discharge from the permitted MS4, the receiving waterbody segment(s) ultimately
receiving the discharge, their classification under the applicable state water quality
standards, any impairment(s) and associated pollutant(s) of concern, applicable TMDLs
and WLAs, and the number of interconnections;
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The following information must be included in the SWMP within six (6) years of the permit
effective date and updated annually thereafter, as necessary:
x

Report(s) assessing current street design and parking lot guidelines and other local
requirements within the municipality that affect the creation of impervious cover.

The following information must be included in the SWMP concurrent with the applicable
deadlines in Appendix F and H (extended by two (2) years) and updated annually thereafter, as
necessary:
x

x

x

Description of practices to achieve compliance with part 2.2.1 (discharges subject to
requirements related to approved TMDLs)including:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall include
milestones and timeframes for its implementation and have a quantity or quality
associated with its endpoint. Each goal must have an associated measure of
assessment.
Description of practices to achieve compliance with part 2.2.2 (discharges to certain
water quality limited waters subject to additional requirements) including:
- The person(s) or department responsible for the measure;
- The BMPs for the control measure or permit requirement;
- The measurable goal(s) for each BMP. Each measurable goal shall include
milestones and timeframes for its implementation and have a quantity or quality
associated with its endpoint. Each goal must have an associated measure of
assessment;
Description of any other practices to achieve compliance with part 2.1 (water quality
based requirements).

2.0. Non-Numeric Effluent Limitations
The permittee shall develop, implement, and enforce a program to reduce the discharge of pollutants from the MS4
to the maximum extent practicable; to protect water quality and to satisfy the appropriate water quality
requirements of the Clean Water Act and the Massachusetts Water Quality Standards.
2.1.

Water Quality Based Effluent Limitations
Pursuant to Clean Water Act 402(p)(3)(B)(iii), this permit includes provisions to ensure that discharges
from the permittee’s small MS4 do not cause or contribute to an exceedance of water quality standards,
in addition to requirements to reduce the discharge of pollutants to the maximum extent practicable.
The requirements found in this part and part 2.2 constitute appropriate water quality based effluent
limits of this permit. Requirements to reduce the discharge of pollutants to the maximum extent
practicable are set forth in part 2.3.

2.1.1.

Requirement to Meet Water Quality Standards
a. The permittee shall reduce the discharge of pollutants such that the discharges from the MS4 do
not cause or contribute to an exceedance of water quality standards.
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b. If there is a discharge from the MS4 to a waterbody (or its tributaries in some cases) that is
subject to an approved TMDL identified in part 2.2.1, the permittee is subject to the
requirements of part 2.2.1 and Appendix F of this permit and the permittee shall comply with all
applicable schedules and requirements in Appendix F. A permittee’s compliance with all
applicable requirements and BMP implementation schedules in Appendix F applicable to it will
constitute compliance with part 2.1.1.a. of the Permit.
c. If there is a discharge from the MS4 to a waterbody (or its tributaries in some cases) that is water
quality limited (see definition in Appendix A) due to nutrients (Total Nitrogen or Total
Phosphorus), metals (Cadmium, Copper, Iron, Lead or Zinc), solids (TSS or Turbidity),
bacteria/pathogens (E. Coli, Enterococcus or Fecal Coliform), chloride (Chloride) or oil and
grease (Petroleum Hydrocarbons or Oil and Grease) and is not subject to an approved TMDL, or
the MS4 is located within a municipality listed in part 2.2.2.a.-b., the permittee is subject to the
requirements of part 2.2.2 and Appendix H of this permit and the permittee shall comply with all
applicable schedules and requirements in Appendix H. A permittee’s compliance with all
applicable requirements and BMP implementation schedules in Appendix H applicable to it will
constitute compliance with part 2.1.1.a. of the Permit.
d. Except where a pollutant of concern in a discharge is subject to the requirements of part 2.2.1
and/or part 2.2.2 of this permit or is the result of an illicit discharge and subject to part 2.3.4 of
this Permit, if a pollutant in a discharge from the MS4 is causing or contributing to a violation of
applicable water quality criteria2 for the receiving water, the permittee shall, as expeditiously as
possible, but no later than 60 days of becoming aware of the situation, reduce or eliminate the
pollutant in its discharge such that the discharge meets applicable water quality criteria.

2.1.2.

Increased Discharges
a. Any increased discharge, including increased pollutant loading(s) through the MS4 to waters of
the United States is subject to Massachusetts antidegradation regulations at 314 CMR 4.04. The
permittee shall comply with the provisions of 314 CMR 4.04 including information submittal
requirements and obtaining authorization for increased discharges where appropriate 3. Any
authorization of an increased discharge by MassDEP shall be incorporated into the permittee's
SWMP. If an applicable MassDEP approval specifies additional conditions or requirements,
then those requirements are incorporated into this permit by reference. The permittee must
comply with all such requirements.
b. There shall be no increased discharges, including increased pollutant loading(s) from the MS4 to
impaired waters listed in categories 5 or 4b on the most recent Massachusetts Integrated Report
of waters listed pursuant to Clean Water Act section 303(d) and 305(b) unless the permittee
demonstrates that there is no net increase in loading from the MS4 to the impaired water of the
pollutant(s) for which the waterbody is impaired. The permittee may demonstrate compliance
with this provision by either:
i. Documenting that the pollutant(s) for which the waterbody is impaired is not present in
the MS4’s discharge and retaining documentation of this finding with the SWMP; or

2

Applicable water quality criteria are part of the state standards that have been federally approved as of the effective date of
this permit and are compiled by EPA at http://www.epa.gov/waterscience/standards/wqslibrary/
3
Contact MassDEP for guidance on compliance with 314 CMR 4.04
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ii. Documenting that the total load of the pollutant(s) of concern from the MS4 to any
impaired portion of the receiving water will not increase as a result of the activity and
retaining documentation of this finding in the SWMP. Unless otherwise determined by
the Permittee, USEPA or by MassDEP that additional demonstration is necessary,
compliance with the requirements of part 2.2.2 and part 2.3.6 of this Permit, including
all reporting and documentation requirements, shall be considered as demonstrating no
net increase as required by this part.
c. The requirements of this part are independent of permit conditions requiring reduction in
discharges of pollutants as set forth in parts 2.1.1 and 2.2 (water quality based requirements) and
2.3 (requirements to reduce discharge of pollutants to the maximum extent practicable).
Permittees remain subject to requirements to reduce the discharge of pollutants from the MS4 as
set forth in those parts.
2.2.

Discharges to Certain Impaired Waters
The permittee shall identify in the SWMP and Annual Reports all MS4 discharges, including both
outfalls and interconnections to other MS4s or other separate storm sewer systems, that:
x

x

Are subject to Total Maximum Daily Load (TMDL) related requirements as identified in
part 2.2.1.
Are subject to additional requirements to protect water quality as identified in part 2.2.2.

The discharge location from an interconnection shall be determined based on the receiving water of the
outfall from the interconnected system.
2.2.1.

Discharges Subject to Requirements Related to an Approved TMDL
a. “Approved TMDLs” are those that have been approved by EPA as of the date of issuance of this
permit.
b. The MS4s specified below discharge to waters within Massachusetts that are subject to TMDLs,
or in some cases, to tributaries of such waters, and shall comply with the requirements of
Appendix F, part A. Appendix F identifies, by section, the provisions the permittee shall
implement to be consistent with the terms of the approved TMDL. Alternatively, EPA may
notify the permittee that an individual permit application is necessary in accordance with part
1.8.a.
i. The following is a list of municipalities in the Charles River Watershed:
1.
Arlington
Ashland
Bellingham
Belmont
Brookline
Cambridge
Dedham

Mendon
Milford
Millis
Natick
Needham
Newton
Norfolk
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Dover
Foxborough
Franklin
Holliston
Hopedale
Hopkinton
Lexington
Lincoln
Medfield
Medway

Sherborn
Walpole
Waltham
Watertown
Wayland
Wellesley
Weston
Westwood
Wrentham

Permittees that operate regulated MS4s located in municipalities listed above that
discharge to the Charles River or its Tributaries shall meet the requirements of
Appendix F, part A.I with respect to the reduction of phosphorus discharges from their
MS4.
ii. The following is a list of municipalities that contain a lake or pond subject to an
approved lake or pond phosphorus TMDL in the Northern Blackstone Basin, Chicopee
Basin, Connecticut Basin, French Basin, Millers Basin or in the watershed of Bare Hill
Pond, Flint Pond, Indian Lake, Lake Boon, Lake Quinsigamond, Leesville Pond,
Salisbury Pond, Quaboag Pond or Quacumquasit Pond.

1.
Auburn
Charlton
Dudley
Gardner
Grafton
Granby
Hadley
Harvard
Hudson
Leicester
Ludlow

Millbury
Oxford
Shrewsbury
Spencer
Springfield
Stow
Templeton
Westminster
Winchendon
Wilbraham

Permittees that operate regulated MS4s in the above municipalities that discharge to
waterbodies listed on Table F-6 in Appendix F or their tributaries, and any other MS4
that discharges to waterbodies listed on Table F-6 in Appendix F or their tributaries,
shall meet the requirements of Appendix F, part A.II with respect to reduction of
phosphorus discharges from their MS4.
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iii. The following is a list of municipalities that contain waters subject to an approved
TMDL for bacteria or pathogens.
1.
Abington
Acushnet
Andover
Avon
Barnstable
Bedford
Bellingham
Belmont
Berkley
Beverly
Billerica
Bourne
Brewster
Bridgewater
Brockton
Brookline
Burlington
Cambridge
Canton
Chatham
Cohasset
Concord
Danvers
Dartmouth
Dedham
Dennis
Dighton
Dover
Duxbury
East Bridgewater
Eastham
Essex
Everett
Fairhaven
Fall River
Falmouth
Foxborough
Franklin

Marshfield
Mashpee
Mattapoisett
Medfield
Medway
Melrose
Mendon
Milford
Millis
Milton
Nahant
Natick
Needham
New Bedford
Newton
Norfolk
North Andover
Norton
Norwell
Norwood
Orleans
Peabody
Pembroke
Plymouth
Raynham
Rehoboth
Revere
Rockland
Rockport
Salem
Sandwich
Saugus
Scituate
Seekonk
Sharon
Sherborn
Somerset
Stoughton
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Freetown
Gloucester
Hanover
Hanson
Harwich
Holliston
Hopedale
Hopkinton
Ipswich
Kingston
Lawrence
Lexington
Lincoln
Lynn
Lynnfield
Malden
Manchester
Mansfield
Marblehead
Marion

Swampscott
Swansea
Taunton
Tewksbury
Wakefield
Walpole
Waltham
Wareham
Watertown
Wellesley
Wellfleet
West Bridgewater
Weston
Westport
Westwood
Whitman
Wilmington
Winthrop
Yarmouth

The operators of MS4s located in municipalities listed above that discharge to a
waterbody segment listed on Table F-8 in Appendix F and any other MS4 that
discharges directly to a waterbody segment listed on Table F-8 in Appendix F shall
meet the requirements of Appendix F, part A.III with respect to reduction of
bacteria/pathogens discharges from their MS4.
iv. The following is a list of municipalities located on Cape Cod that contain waters
subject to an approved TMDL for nitrogen (Total Nitrogen).
1.
Bourne
Barnstable
Chatham
Falmouth
Harwich
Mashpee
Orleans
Yarmouth
Permittees that operate regulated MS4s located in the municipalities above that
discharge to waterbodies found on Table F-9 in Appendix F or their tributaries and any
other MS4 that discharges to waterbodies found on Table F-9 in Appendix F or their
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tributaries shall meet the requirements of Appendix F, part A.IV with respect to
reduction of nitrogen discharges from their MS4.
v. The following is a list of municipalities located in the Assabet River Watershed:
1.
Acton
Berlin
Bolton
Boxborough
Boylston
Ca rlisle
Clinton
Concord
Grafton
Harvard

Hudson
Littleton
Marlborough
Maynard
Northborough
Shrewsbury
Stow
Westborough
Westford

Permittees that operate regulated MS4s located in the municipalities above that
discharge to the Assabet River or its tributaries shall meet the requirements of Appendix
F part A.V with respect to reduction of phosphorus discharges from their MS4.
c. The MS4s specified below discharge to waters, or tributaries of waters, that have been identified
in an adjacent state’s approved TMDL as being impaired due, in part, to MS4 stormwater
discharges in Massachusetts, and shall comply with the requirements of Appendix F, part B.
Appendix F identifies, by section, the provisions the permittee shall implement to be consistent
with the reasonable assumptions related to Massachusetts MS4 discharges. Alternatively, EPA
may notify the permittee that an individual permit application is necessary in accordance with
part 1.8.a.
i.

The following is a list of municipalities in Massachusetts located in the watershed of
Long Island Sound, which has an approved TMDL for nitrogen (Total Nitrogen).

1.
Adams
Agawam
Amherst
Ashburnham
Ashby
Auburn
Belchertown
Charlton
Cheshire
Chicopee
Dalton
Douglas

North Adams
Northampton
Oxford
Palmer
Paxton
Pelham
Pittsfield
Richmond
Russell
Rutland
South Hadley
Southampton
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Dudley
East Longmeadow
Easthampton
Gardner
Granby
Hadley
Hampden
Hatfield
Hinsdale
Holyoke
Lanesborough
Leicester
Lenox
Longmeadow
Ludlow
Millbury
Monson

Southbridge
Southwick
Spencer
Springfield
Sturbridge
Sutton
Templeton
Ware
Webster
West Springfield
Westfield
Westhampton
Westminster
Wilbraham
Williamsburg
Winchendon

Permittees that operate regulated MS4s located in the municipalities above that
discharge to a water within the Connecticut River Watershed, the Housatonic River
Watershed, or the Thames River Watershed shall meet the requirements of Appendix F
part B. I with respect to nitrogen discharges from their MS4.
ii. The following is a list of municipalities in Massachusetts identified in a TMDL as
containing MS4s contributing phosphorus to waterbody segments that have out of state
approved TMDLs for phosphorus:
1.
Attleboro
North Attleborough
Plainville
Rehoboth
Seekonk
Swansea
Permittees that operate regulated MS4s located in the municipalities above that
discharge to a waterbody found on Table F-12 in Appendix F or its tributaries shall
meet the requirements of Appendix F part B. II with respect to phosphorus discharges
from their MS4.
iii. The following is a list of municipalities in Massachusetts identified in a TMDL as
containing MS4s contributing bacteria/pathogens to waterbody segments that have out
of state approved TMDLs for bacteria/pathogens:
1.
Attleboro
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North Attleborough
Plainville
Rehoboth
Seekonk
Permittees that operate regulated MS4s located in the municipalities above that
discharge to a waterbody found on Table F-13 in Appendix F or its tributaries shall
meet the requirements of Appendix F part B. III with respect to bacteria/pathogens
discharges from their MS4.
iv. The following is a list of municipalities in Massachusetts identified in a TMDL as
containing MS4s contributing metals (cadmium, lead, aluminum iron) to waterbody
segments that have out of state approved TMDLs for metals (cadmium, lead, aluminum,
iron):

1.
Attleboro
North Attleborough
Plainville
Seekonk
Permittees that operate regulated MS4s located in the municipalities above that
discharge to a waterbody found on Table F-14 in Appendix F or its tributaries shall
meet the requirements of Appendix F part B. IV with respect to metals discharges from
their MS4.
2.2.2.

Discharges to Certain Water Quality Limited Waters Subject to Additional Requirements
For purposes of this permit, a ‘water quality limited water body’ is any water body that does not
meet applicable water quality standards, including but not limited to waters listed in categories 5 or
4b on the Massachusetts Integrated Report of waters listed pursuant to Clean Water Act section
303(d) and 305(b).
If there is a discharge from the MS4 to a water quality limited waterbody where pollutants typically
found in stormwater (specifically nutrients (Total Nitrogen or Total Phosphorus), solids (TSS or
Turbidity), bacteria/pathogens (E. Coli, Enteroccus or Fecal Coliform), chloride (Chloride), metals
(Cadmium, Copper, Iron, Lead or Zinc) and oil and grease (Petroleum Hydrocarbons or Oil and
Grease)) are the cause of the impairment and there is not an approved TMDL, or the MS4 is located
in a town listed in part 2.2.2.a.-b, the permittee shall comply with the provisions in Appendix H
applicable to it.
In the absence of a defined pollutant reduction target and where no approved TMDL has been
established, this permit part and Appendix H define an iterative approach addressing pollutant
reductions to waterbodies where the permittee’s discharge is causing or contributing to an excursion
above water quality standards due to nutrients (Total Nitrogen Total Phosphorus), solids (TSS or
Turbidity), bacteria/pathogens (E. Coli, Enteroccus or Fecal Coliform), chloride (Chloride), metals
(Cadmium, Copper, Iron, Lead or Zinc) or oil and grease (Petroleum Hydrocarbons or Oil and
Grease).
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a. Discharges to water quality limited waterbodies where nitrogen (Total Nitrogen) is the cause of
the impairment, or their tributaries
i. The requirements of this part are applicable to:
1. Permittees (including traditional and non-traditional MS4s) that own or
operate an MS4 in the following municipalities. Discharges from MS4s
within these municipalities are to waterbodies that are impaired due to
nitrogen (Total Nitrogen), or their tributaries.
Abington
Acushnet
Attleboro
Avon
Barnstable
Berkley
Bourne
Bridgewater
Brockton
Carver
Dartmouth
Dighton
East Bridgewater
Easton
Fairhaven
Fall River
Foxborough
Freetown
Halifax
Hanson
Holbrook
Kingston
Lakeville
Lynnfield
Mansfield
Marion

Mattapoisett
Middleborough
New Bedford
Norton
Peabody
Pembroke
Plainville
Plymouth
Plympton
Raynham
Rehoboth
Rochester
Salem
Seekonk
Sharon
Somerset
Stoughton
Swansea
Taunton
Wakefield
Wareham
West Bridgewater
Westport
Whitman
Wrentham
Yarmouth

2. Any other permittee that, during the permit term, becomes aware that its
discharge is to a waterbody that is water quality limited due to nitrogen
(Total Nitrogen), or a tributary of such water.
ii. Permittees subject to part 2.2.2.a.i above shall meet the requirements of Appendix H part
I with respect to the control of nitrogen discharges from their MS4;
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iii. During development of their Notice of Intent, the permittee may determine that all
discharges from the regulated area through their MS4 are outside of a watershed that
contains a nitrogen (Total Nitrogen) impairment in a downstream segment. The
permittee shall retain all documentation used in this determination as part of their NOI
and are relieved from the requirements of part 2.2.2.a.i and Appendix H part I.
b. Discharges to water quality limited waterbodies where phosphorus (“Total Phosphorus”) is the
cause of the impairment, or their tributaries
i. The requirements of this part are applicable to:
1. Permittees (including traditional and non-traditional MS4s) that own or
operate an MS4 in the following municipalities. Discharges from MS4s
within these municipalities are to waterbodies that are impaired due to
phosphorus (Total Phosphorus), or their tributaries.
Abington

Lynn

Acushnet

Lynnfield

Andover

Malden

Arlington

Mansfield

Ashburnham

Marlborough

Ashland

Mashpee

Auburn

Medfield

Avon

Medford

Ayer

Melrose

Barnstable

Mendon

Bedford

Methuen

Belchertown

Millbury

Belmont

Millville

Billerica

Milton

Blackstone

North Andover

Bolton

Northbridge

Brewster

Norton

Bridgewater

Norwood

Brockton

Oxford

Burlington

Peabody

Cambridge

Pembroke

Canton

Pepperell

Carlisle

Pittsfield

Carver

Quincy

Chelmsford

Randolph

Chelsea

Reading
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Clinton

Revere

Concord

Rockland

Dalton

Salem

Dedham

Scituate

Douglas

Seekonk

Dover

Sharon

Dracut
Dunstable
East Bridgewater
Eastham
Easthampton
Everett
Falmouth
Fitchburg
Foxborough
Framingham
Gloucester
Grafton
Granby
Groton
Halifax
Hanover
Hanson
Harvard
Haverhill
Hinsdale
Hopkinton
Hudson
Lancaster
Lawrence
Leicester
Lenox
Leominster
Lexington
Littleton
Lowell
Lunenburg
Lynn

Shirley
Shrewsbury
Somerville
Southampton
Spencer
Springfield
Stoneham
Stoughton
Sudbury
Sutton
Taunton
Tewksbury
Townsend
Tyngsborough
Upton
Uxbridge
Wakefield
Walpole
Wareham
Watertown
Wayland
West Bridgewater
Westfield
Westminster
Westwood
Whitman
Wilmington
Winchendon
Winchester
Winthrop
Woburn
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2. Any other permittee that, during the permit term, becomes aware that its
discharge is to a waterbody that is water quality limited due to phosphorus
(“Total Phosphorus”), or to a tributary of such water.
ii. The permittees subject to part 2.2.2.b.i. above shall meet all requirements of Appendix H
part II with respect to the control of phosphorus discharges from the MS4.
iii. During development of their Notice of Intent, the permittee may determine that all
discharges from the regulated area through their MS4 are outside of a watershed that
contains a phosphorus (“Total Phosphorus”) impairment in a downstream segment. The
permittee shall retain all documentation used in this determination as part of their NOI
and are relieved from the requirements of part 2.2.2.b.i and Appendix H part II.
c. Discharges to water quality limited waterbodies where bacteria or pathogens is the cause of the
impairment
i. The requirements of this part are applicable to:
1. Any MS4 discharge identified by the permittee on their Notice of Intent as
discharging directly to an impaired waterbody on the most recent EPA
approved Massachusetts 303(d) list where bacteria or pathogens (E. Coli,
Enteroccus or Fecal Coliform) is the cause of the impairment.
2. Any other MS4 that, during the permit term, becomes aware that its discharge
is to a waterbody that is water quality limited due to bacteria or pathogens.
ii. The permittees subject to part 2.2.2.c.i. shall meet all requirements of Appendix H part
III with respect to reduction of bacteria or pathogens discharges from the MS4.
d. Discharges to water quality limited waterbodies where chloride (Chloride) is the cause of the
impairment
i. The requirements of this part are applicable to:
1. Any MS4 discharge identified by the permittee on their Notice of Intent as
discharging directly to an impaired waterbody on the most recent EPA
approved Massachusetts 303(d) list where chloride (Chloride) is the cause of
the impairment.
2. Any other MS4 that, during the permit term, becomes aware that its discharge
is to a waterbody that is water quality limited due to chloride (Chloride).
ii. The permittees subject to part 2.2.2.d.i. shall meet all requirements of Appendix H part
IV with respect to reduction of chloride discharges from the MS4.
e. Discharges to water quality limited waterbodies where oil and grease (Petroleum Hydrocarbons
or Oil and Grease), solids (TSS or Turbidity) or metals (Cadmium, Copper, Iron, Lead or Zinc)
is the cause of the impairment
i. The requirements of this part are applicable to:
1. Any MS4 discharge identified by the permittee on their Notice of Intent as
discharging directly to an impaired waterbody on the most recent EPA
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approved Massachusetts 303(d) list where oil and grease, solids or metals (Oil
and Grease, Petroleum Hydrocarbons TSS, Turbidity, Cadmium, Copper,
Iron, Lead or Zinc) is the cause of the impairment.
2. Any other MS4 that, during the permit term, becomes aware that its discharge
is to a waterbody that is water quality limited due to oil and grease (Petroleum
Hydrocarbons or Oil and Grease), solids (TSS or Turbidity) or metals
(Cadmium, Copper, Iron, Lead or Zinc).
ii. The permittees subject to part 2.2.2.d.i. shall meet all requirements of Appendix H part
V with respect to reduction of solids, oil and grease or metals discharges from the MS4.
2.3.

Requirements to Reduce Pollutants to the Maximum Extent Practicable (MEP)
The permittee shall reduce the discharge of pollutants from the MS4 to the maximum extent practicable
(MEP) as detailed in parts 2.3.2 through 2.3.7.

2.3.1.

Control Measures
a. Permittees authorized under the MS4-2003 permit shall continue to implement their existing
SWMPs while updating their SWMPs pursuant to this permit. This permit does not extend the
compliance deadlines set forth in the MS4-2003 permit.
b. Implementation of one or more of the minimum control measures described in parts 2.3.2- 2.3.7
or other permit requirements may be shared with another entity (including another
interconnected MS4) or the other entity may fully implement the measure or requirement, if the
following requirements are satisfied:
x The other entity, in fact, implements the control measure.
x The particular control measure or component thereof undertaken by the other entity
is at least as stringent as the corresponding permit requirement.
x The other entity agrees to implement the control measure on the permittee’s behalf.
The annual reports must specify that the permittee is relying on another entity to
satisfy some of its permit obligations and specify what those obligations are.
x If the permittee is relying on another governmental entity regulated under 40 CFR
§122 to satisfy all of its permit obligations, including the obligation to file annual
reports, the permittee shall note that fact in its NOI, but is not required to file
annual reports.
x The permittee remains responsible for compliance with all permit obligations if the
other entity fails to implement the control measures (or component thereof). The
permittee may enter into a legally binding agreement with the other entity
regarding the other entity’s performance of control measures, but the permittee
remains ultimately responsible for permit compliance.

2.3.2.

Public Education and Outreach
Objective: The permittee shall implement an education program that includes educational goals
based on stormwater issues of significance within the MS4 area. The ultimate objective of a public
education program is to increase knowledge and change behavior of the public so that pollutants in
stormwater are reduced.
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a. The permittee shall continue to implement the public education program required by the MS42003 permit by distributing educational material to the MS4 community. The educational
program shall define educational goals, express specific messages, define the targeted audience
for each message, and identify responsible parties for program implementation. If appropriate
for the target audience, materials may be developed in a language other than English. At a
minimum, the program shall provide information concerning the impact of stormwater
discharges on water bodies within the community, especially those waters that are impaired or
identified as priority waters. The program shall identify steps and/or activities that the public
can take to reduce the pollutants in stormwater runoff and their impacts to the environment.
b. The educational program shall include education and outreach efforts for the following four
audiences: (1) residents, (2) businesses, institutions (churches, hospitals), and commercial
facilities, (3) developers (construction), and (4) industrial facilities, unless one of these
audiences is not present in the MS4 community. In such a situation, the MS4 must document in
both the NOI and SWMP which audience is absent from the community and no educational
messages are required to that audience.
c. The permittee shall distribute a minimum of two (2) educational messages over the permit term
to each audience identified in part 2.3.2.b. The distribution of materials to each audience shall
be spaced at least a year apart. Educational messages may be printed materials such as
brochures or newsletters; electronic materials such as websites; mass media such as newspaper
articles or public service announcement (radio or cable); targeted workshops on stormwater
management, or displays in a public area such as town/city hall. The permittee may use existing
materials if they are appropriate for the message the permittee chooses to deliver or the permittee
may develop its own educational materials. The permittee may partner with other MS4s,
community groups or watershed associations to implement the education program to meet this
permit requirement.
Some EPA educational materials are available at: http://cfpub.epa.gov/npstbx/index.html.
d. The permittee shall, at a minimum, consider the topics listed in part 2.3.2.d.i. – iv when
developing the outreach/education program. The topics are not exclusive and the permittee shall
focus on those topics most relevant to the community.
i. Residential program: effects of outdoor activities such as lawn care (use of pesticides,
herbicides, and fertilizers and information on Massachusetts Regulation 331 CMR 31
pertaining to proper use of phosphorus containing fertilizers on turf grasses) on water
quality; benefits of appropriate on-site infiltration of stormwater; effects of automotive
work and car washing on water quality; proper disposal of swimming pool water; proper
management of pet waste; maintenance of septic systems. If the small MS4 area has
areas serviced by septic systems, the permittee shall consider information pertaining to
maintenance of septic systems as part of its education program.
ii. Business/Commercial/Institution program: proper lawn maintenance (use of pesticides,
herbicides and fertilizer, and information on Massachusetts Regulation 331 CMR 31
pertaining to proper use of phosphorus containing fertilizers on turf grasses); benefits of
appropriate on-site infiltration of stormwater; building maintenance (use of detergents);
use of salt or other de-icing and anti-icing materials (minimize their use); proper storage
of salt or other de-icing/anti-icing materials (cover/prevent runoff to storm system and
contamination to ground water); proper storage of materials (emphasize pollution
prevention); proper management of waste materials and dumpsters (cover and pollution
28

MA MS4 General Permit
prevention); proper management of parking lot surfaces (sweeping); proper car care
activities (washing of vehicles and maintenance); and proper disposal of swimming pool
water by entities such as motels, hotels, and health and country clubs (discharges must
be dechlorinated and otherwise free from pollutants).
iii. Developers and Construction: proper sediment and erosion control management
practices; information about Low Impact Development (LID) principles and
technologies; and information about EPA’s construction general permit (CGP). This
education can also be a part of the Construction Site Stormwater Runoff Control
measure detailed in part 2.3.5.
iv. Industrial program: equipment inspection and maintenance; proper storage of industrial
materials (emphasize pollution prevention); proper management and disposal of wastes;
proper management of dumpsters; minimization of use of salt or other de-icing/antiicing materials; proper storage of salt or other de-icing/anti-icing materials
(cover/prevent runoff to storm system and ground water contamination); benefits of
appropriate on-site infiltration of stormwater runoff from areas with low exposure to
industrial materials such as roofs or employee parking; proper maintenance of parking
lot surfaces (sweeping); and requirements for coverage under EPA’s Multi-Sector
General Permit.
e. The program shall show evidence of focused messages for specific audiences as well as evidence
that progress toward the defined educational goals of the program has been achieved. The
permittee shall identify methods that it will use to evaluate the effectiveness of the educational
messages and the overall education program. Any methods used to evaluate the effectiveness of
the program shall be tied to the defined goals of the program and the overall objective of
changes in behavior and knowledge.
f. The permittee shall modify any ineffective messages or distribution techniques for an audience
prior to the next scheduled message delivery.
g. The permittee shall document in each annual report the messages for each audience; the method
of distribution; the measures/methods used to assess the effectiveness of the messages, and the
method/measures used to assess the overall effectiveness of the education program.

2.3.3. Public Involvement and Participation
Objective: The permittee shall provide opportunities to engage the public to participate in the
review and implementation of the permittee’s SWMP.
a. All public involvement activities shall comply with state public notice requirements (MGL
Chapter 30A, Sections 18 – 25 – effective 7/10/2010). The SWMP and all annual reports shall
be available to the public.
b. The permittee shall annually provide the public an opportunity to participate in the review and
implementation of the SWMP.
c. The permittee shall report on the activities undertaken to provide public participation
opportunities including compliance with part 2.3.3.a. Public participation opportunities pursuant
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to part 2.3.3.b may include, but are not limited to, websites; hotlines; clean-up teams; monitoring
teams; or an advisory committee.
2.3.4.

Illicit Discharge Detection and Elimination (IDDE) Program
Objective: The permittee shall implement an IDDE program to systematically find and eliminate sources
of non-stormwater discharges to its municipal separate storm sewer system and implement procedures to
prevent such discharges.
a. Legal Authority - The IDDE program shall include adequate legal authority to: prohibit illicit
discharges; investigate suspected illicit discharges; eliminate illicit discharges, including discharges
from properties not owned by or controlled by the MS4 that discharge into the MS4 system; and
implement appropriate enforcement procedures and actions. Adequate legal authority consists of a
currently effective ordinance, by-law, or other regulatory mechanism. For permittees authorized by
the MS4-2003 permit, the ordinance, by-law, or other regulatory mechanism was a requirement of the
MS4-2003 permit and was required to be effective by May 1, 2008. For new permittees the ordinance,
by-law, or other regulatory mechanism shall be in place within 3 years of the permit effective date.
b. During the development of the new components of the IDDE program required by this permit,
permittees authorized by the MS4-2003 permit must continue to implement their existing IDDE
program required by the MS4-2003 permit to detect and eliminate illicit discharges to their
MS4.

2.3.4.1. Definitions and Prohibitions
The permittee shall prohibit illicit discharges and sanitary sewer overflows (SSOs) to its MS4 and require
removal of such discharges consistent with parts 2.3.4.2 and 2.3.4.4 of this permit.
An SSO is a discharge of untreated sanitary wastewater from a municipal sanitary sewer.
An illicit discharge is any discharge to a municipal separate storm sewer that is not composed entirely of
stormwater, except discharges pursuant to a NPDES permit (other than the NPDES permit for discharges
from the municipal separate storm sewer) and discharges resulting from fire fighting activities.
2.3.4.2. Elimination of Illicit Discharges
a. Upon detection of an illicit discharge, the permittee shall locate, identify and eliminate the illicit discharge
as expeditiously as possible. Upon identification of the illicit source the MS4 notify all responsible parties
for any such discharge and require immediate cessation of improper disposal practices in accordance with
its legal authorities. Where elimination of an illicit discharge within 60 days of its identification as an
illicit discharge is not possible, the permittee shall establish an expeditious schedule for its elimination and
report the dates of identification and schedules for removal in the permittee’s annual reports. The
permittee shall immediately commence actions necessary for elimination. The permittee shall diligently
pursue elimination of all illicit discharges. In the interim, the permittee shall take all reasonable and
prudent measures to minimize the discharge of pollutants to and from its MS4.
b. The period between identification and elimination of an illicit discharge is not a grace period.
Discharges from an MS4 that are mixed with an illicit discharge are not authorized by this Permit (part
1.3.a) and remain unlawful until eliminated.
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2.3.4.3. Non-Stormwater Discharges
The permittee may presume that the sources of non-stormwater listed in part 1.4 of this permit need not be
addressed. However, if the permittee identifies any of these sources as significant contributors of
pollutants to the MS4, then the permittee shall implement measures to control these sources so they are no
longer significant contributors of pollutants, and/or eliminate them entirely, consistent with part 2.3.4.
2.3.4.4. Sanitary Sewer Overflows
a. Upon detection of an SSO the permittee shall eliminate it as expeditiously as possible and take interim
mitigation measures to minimize the discharge of pollutants to and from its MS4 until elimination is
completed.
b. The permittee shall identify all known locations where SSOs have discharged to the MS4 within the
previous five (5) years. This shall include SSOs resulting, during dry or wet weather, from inadequate
conveyance capacities, or where interconnectivity of the storm and sanitary sewer infrastructure allows
for communication of flow between the systems. Within one (1) year of the effective date of the
permit, the permittee shall develop an inventory of all identified SSOs indicating the following
information, if available:

1. Location (approximate street crossing/address and receiving water, if any);
2. A clear statement of whether the discharge entered a surface water directly or entered the
3.
4.
5.
6.
7.

MS4;
Date(s) and time(s) of each known SSO occurrence (i.e., beginning and end of any known
discharge);
Estimated volume(s) of the occurrence;
Description of the occurrence indicating known or suspected cause(s);
Mitigation and corrective measures completed with dates implemented; and
Mitigation and corrective measures planned with implementation schedules.

The permittee shall maintain the inventory as a part of the SWMP and update the inventory annually,
all updates shall include the information in part 2.3.4.4.b.1-7.
c. In accordance with Paragraph B.12 of Appendix B of this permit, upon becoming aware of an SSO to
the MS4, the permittee shall provide oral notice to EPA within 24 hours. Additionally, the permittee
shall provide written notice to EPA and MassDEP within five (5) days of becoming aware of the SSO
occurrence and shall include the information in the updated inventory. The notice shall contain all of
the information listed in part 2.3.4.4.b. Where common notification requirements for SSOs are
included in multiple NPDES permits issued to a permittee, a single notification may be made to EPA
as directed in the permittee’s wastewater or CSO NPDES permit and constitutes compliance with this
part.
d. The permittee shall include and update the SSO inventory in its annual report, including the status of
mitigation and corrective measures implemented by the permittee to address each SSO identified
pursuant to this part.
e. The period between detection and elimination of a discharge from the SSO to the MS4 is not a grace
period. Discharges from an MS4 that are mixed with an SSO are not authorized by this Permit (part
1.3.a) and remain unlawful until eliminated.
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2.3.4.5. System mapping
The permittee shall develop a revised and more detailed map than was required by the MS4-2003 permit.
This revised map of the MS4 shall be completed in two phases as outlined below. The mapping shall
include a depiction of the permittee’s separate storm sewer system in the permit area. The mapping is
intended to facilitate the identification of key infrastructure and factors influencing proper system
operation, and the potential for illicit sanitary sewer discharges.
a. Phase I: The system map shall be updated within two (2) years of the permit effective date to include
the following information:
x
x
x
x
x
x

Outfalls and receiving waters (required by MS4-2003 permit)
Open channel conveyances (swales, ditches, etc.)
Interconnections with other MS4s and other storm sewer systems
Municipally-owned stormwater treatment structures (e.g., detention and retention basins,
infiltration systems , bioretention areas, water quality swales, gross particle separators,
oil/water separators, or other proprietary systems)
Waterbodies identified by name and indication of all use impairments as identified on the most
recent EPA approved Massachusetts Integrated List of waters report pursuant to Clean Water
Act section 303(d) and 305(b)
Initial catchment delineations. Any available system data and topographic information may be
used to produce initial catchment delineations. For the purpose of this permit, a catchment is
the area that drains to an individual outfall or interconnection.

b. Phase II: The system map shall be updated annually as the following information becomes available
during implementation of catchment investigation procedures in part 2.3.4.8. This information must be
included in the map for all outfalls within ten (10) years of the permit effective date:
x
x
x
x
x

x
x

Outfall spatial location (latitude and longitude with a minimum accuracy of +/-30 feet)
Pipes
Manholes
Catch basins
Refined catchment delineations. Catchment delineations shall be updated to reflect
information collected during catchment investigations
Municipal sanitary sewer system (if available)
Municipal combined sewer system (if applicable).

c. Recommended elements to be included in the system map as information becomes available:
x
x
x
x

x

x
x
x

Storm sewer material, size (pipe diameter) and age
Sanitary sewer system material, size (pipe diameter) and age
Privately-owned stormwater treatment structures
Where a municipal sanitary sewer system exists, properties known or suspected to be served
by a septic system, especially in high-density urban areas
Area where the permittee’s MS4 has received or could receive flow from septic system
discharges (e.g., areas with poor soils, or high ground water elevations unsuitable for
conventional subsurface disposal systems)
Seasonal high water table elevations impacting sanitary alignments
Topography
Orthophotography
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x

x

Alignments, dates and representation of work completed (with legend) of past illicit discharge
investigations (e.g., flow isolation, dye testing, CCTV)
Locations of suspected, confirmed and corrected illicit discharges (with dates and flow
estimates).

d. The mapping may be produced by hand or through computer-aided methods (e.g. GIS). The required
scale and detail of the map shall be appropriate to facilitate a rapid understanding of the system by the
permittee, EPA and the state. In addition, the mapping shall serve as a planning tool for the
implementation and phasing of the IDDE program and demonstration of the extent of complete and
planned investigations and corrections. The permittee shall update the mapping as necessary to reflect
newly discovered information and required corrections or modifications.
e. The permittee shall report on the progress towards the completion of the system map in each annual
report.
2.3.4.6. Written Illicit Discharge Detection and Elimination Program
The IDDE program shall be recorded in a written (hardcopy or electronic) document. The IDDE program
shall include each of the elements described in parts 2.3.4.7 and part 2.3.4.8, unless the permittee provides
a written explanation within the IDDE program as to why a particular element is not applicable to the
permittee.
Notwithstanding the permittee’s explanation, EPA may at any time determine that a particular element is in
fact applicable to the permittee and require the permittee to add it to the IDDE program. The written
(hardcopy or electronic) IDDE program shall be completed within one (1) year of the effective date of the
permit and updated in accordance with the milestones of this part. The permittee shall implement the IDDE
program in accordance with the goals and milestones contained in this part.
a. The written (hardcopy or electronic) IDDE program shall include a reference or citation of the
authority the permittee will use to implement all aspects of the IDDE program.
b. Statement of IDDE Program Responsibilities - The permittee shall establish a written (hardcopy or
electronic) statement that clearly identifies responsibilities with regard to eliminating illicit discharges.
The statement shall identify the lead municipal agency(ies) or department(s) responsible for
implementing the IDDE Program as well as any other agencies or departments that may have
responsibilities for aspects of the program (e.g., board of health responsibilities for overseeing septic
system construction; sanitary sewer system staff; inspectional services for enforcing plumbing codes;
town counsel responsibilities in enforcement actions, etc.). Where multiple departments and agencies
have responsibilities with respect to the IDDE program specific areas of responsibility shall be defined
and processes for coordination and data sharing shall be established and documented.
c. Program Procedures – The permittee shall include in the written IDDE program all written procedures
developed in accordance with the requirements and timelines in parts 2.3.4.7 and 2.3.4.8 below. At a
minimum this shall include the written procedures for dry weather outfall screening and sampling and
for catchment investigations.
2.3.4.7. Assessment and Priority Ranking of Outfalls/Interconnections
The permittee shall assess and priority rank the outfalls in terms of their potential to have illicit discharges
and SSOs and the related public health significance. This ranking will determine the priority order for
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screening of outfalls and interconnections pursuant to part 2.3.4.7.b, catchment investigations for evidence
of illicit discharges and SSOs pursuant to part 2.3.4.8, and provides the basis for determining permit
milestones of this part.
a. Outfall/Interconnection Inventory and Initial Ranking:
An initial outfall and interconnection inventory and priority ranking to assess illicit discharge potential
based on existing information shall be completed within one (1) year from the effective date of the
permit; an updated inventory and ranking will be provided in each annual report thereafter. The
inventory shall be updated annually to include data collected in connection with the dry weather
screening and other relevant inspections conducted by the permittee.
i.

The outfall and interconnection inventory will identify each outfall and interconnection
discharging from the MS4, record its location and condition, and provide a framework for tracking
inspections, screenings and other activities under the permittee’s IDDE program.
x

x

ii.

The permittee shall classify each of the permittee’s outfalls and interconnections into one of the
following categories:
x
x

x

x

4

An outfall means a point source as defined by 40 CFR § 122.2 as the point where the
municipal separate storm sewer discharges to waters of the United States. An outfall does not
include open conveyances connecting two municipal separate storm sewers or pipes, tunnels or
other conveyances that connect segments of the same stream or other waters of the United
States and that are used to convey waters of the United States. (40 CFR § 122.26(b)(9)).
However, it is strongly recommended that a permittee inspect all accessible portions of the
system as part of this process. Culverts longer than a simple road crossing shall be included in
the inventory unless the permittee can confirm that they are free of any connections and simply
convey waters of the United States.
An interconnection means the point (excluding sheet flow over impervious surfaces) where the
permittee’s MS4 discharges to another MS4 or other storm sewer system, through which the
discharge is conveyed to waters of the United States or to another storm sewer system and
eventually to a water of the United States.

Problem Outfalls: Outfalls/interconnections with known or suspected contributions of illicit
discharges based on existing information shall be designated as Problem Outfalls. This shall
include any outfalls/interconnections where previous screening indicates likely sewer input. 4
Problem Outfalls need not be screened pursuant to part 2.3.4.7.b.
High Priority Outfalls: Outfalls/interconnections that have not been classified as Problem
Outfalls and that are:
o discharging to an area of concern to public health due to proximity of public beaches,
recreational areas, drinking water supplies or shellfish beds;
o determined by the permittee as high priority based on the characteristics listed below
or other available information;
Low Priority Outfalls: Outfalls/interconnections determined by the permittee as low priority
based on the characteristics listed below or other available information.
Excluded outfalls: Outfalls/interconnections with no potential for illicit discharges may be

Likely sewer input indicators are any of the following:
x Olfactory or visual evidence of sewage,
x $PPRQLDPJ/VXUIDFWDQWVPJ/DQGEDFWHULDOHYHOVJUHDWHUWKDQWKHZDWHUTXDOLW\FULWHULDDSSOLFDEOHWR
the receiving water, or
x AmmoniDPJ/VXUIDFWDQWVPJ/DQGGHWHFWDEOHOHYHOVRIFKORULQH
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excluded from the IDDE program. This category is limited to roadway drainage in
undeveloped areas with no dwellings and no sanitary sewers; drainage for athletic fields, parks
or undeveloped green space and associated parking without services; cross-country drainage
alignments (that neither cross nor are in proximity to sanitary sewer alignments) through
undeveloped land.
iii.

The permittee shall priority rank outfalls into the categories above (except for excluded outfalls),
based on the following characteristics of the defined initial catchment area where information is
available:
x
x
x
x
x

x

x

x

x

x

Past discharge complaints and reports.
Poor receiving water quality- the following guidelines are recommended to identify waters as
having a high illicit discharge potential: exceeding water quality standards for bacteria;
ammonia levels above 0.5 mg/l; surfactants levels greater than or equal to 0.25 mg/l.
Density of generating sites- Generating sites are those places, including institutional,
municipal, commercial, or industrial sites, with a potential to generate pollutants that could
contribute to illicit discharges. Examples of these sites include, but are not limited to, car
dealers; car washes; gas stations; garden centers; and industrial manufacturing areas.
Age of development and infrastructure – Industrial areas greater than 40 years old and areas
where the sanitary sewer system is more than 40 years old will probably have a high illicit
discharge potential. Developments 20 years or younger will probably have a low illicit
discharge potential.
Sewer conversion – contributing catchment areas that were once serviced by septic systems,
but have been converted to sewer connections may have a high illicit discharge potential.
Historic combined sewer systems – contributing areas that were once serviced by a combined
sewer system, but have been separated may have a high illicit discharge potential.
Surrounding density of aging septic systems – Septic systems thirty years or older in
residential land use areas are prone to have failures and may have a high illicit discharge
potential.
Culverted streams – any river or stream that is culverted for distances greater than a simple
roadway crossing may have a high illicit discharge potential.
Water quality limited waterbodies that receive a discharge from the MS4 or waters with
approved TMDLs applicable to the permittee, where illicit discharges have the potential to
contain the pollutant identified as the cause of the water quality impairment.
The permittee may also consider additional relevant characteristics, including location-specific
characteristics; if so, the permittee shall include the additional characteristics in its written
(hardcopy or electronic) IDDE program.

b. Dry Weather Outfall and Interconnection Screening and Sampling
All outfalls/interconnections (excluding Problem and excluded Outfalls) shall be inspected for the
presence of dry weather flow within three (3) years of the permit effective date. The permittee shall
screen all High and Low Priority Outfalls in accordance with their initial ranking developed at part
2.3.4.7.a.
i.

Written procedure: The permittee shall develop an outfall and interconnection screening and
sampling procedure to be included in the IDDE program within one (1) year of the permit effective
date. This procedure shall include the following procedures for:
x
x

sample collection,
use of field kits,
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x
x

storage and conveyance of samples (including relevant hold times), and
field data collection and storage.

An example screening and sampling protocol (EPA New England Bacterial Source Tracking
Protocol ) can be found on EPA’s website.
ii.

iii.

Weather conditions: Dry weather screening and sampling shall proceed only when no more than
0.1 inches of rainfall has occurred in the previous 24-hour period and no significant snow melt is
occurring.
Screening requirements: For each outfall/interconnection:
1. The permittee shall record all of the following information and include it in the
outfall/interconnection inventory and priority ranking:
x
x
x
x
x
x
x
x
x

unique identifier,
receiving water,
date of most recent inspection,
dimensions,
shape,
material (concrete, PVC),
spatial location (latitude and longitude with a minimum accuracy of +/-30 feet,
physical condition,
indicators of potential non-stormwater discharges (including presence or evidence
of suspect flow and sensory observations such as odor, color, turbidity, floatables,
or oil sheen).

2. If an outfall/interconnection is inaccessible or submerged, the permittee shall proceed to
the first accessible upstream manhole or structure for the observation and sampling and
report the location with the screening results.
3. If no flow is observed, but evidence of illicit flow exists, the permittee shall revisit the
outfall during dry weather within one week of the initial observation, if practicable, to
perform a second dry weather screening and sample any observed flow (proceed as in iv.
below).
4. Where dry weather flow is found at an outfall/interconnection, at least one (1) sample shall
be collected, and:
a) Samples shall be analyzed at a minimum for:
x
x
x
x
x

x
x

ammonia,
chlorine,
conductivity,
salinity,
E. coli (freshwater receiving water) or enterococcus (saline or brackish
receiving water),
surfactants (such as MBAS),
temperature, and
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x

pollutants of concern 5

b) All analyses with the exception of indicator bacteria and pollutants of concern can
be performed with field test kits or field instrumentation and are not subject to 40
CFR part 136 requirements. Sampling for bacteria and pollutants of concern shall
be conducted using the analytical methods found in 40 CFR §136, or alternative
methods approved by EPA in accordance with the procedures in 40 CFR §136.
Sampling for ammonia and surfactants must use sufficiently sensitive methods to
detect those parameters at or below the threshold indicator concentrations of 0.5
mg/L for ammonia and 0.25 mg/L for surfactants. Sampling for residual chlorine
must use a method with a detection limit of 0.02 mg/L or 20 ug/L.
iv.

The permittee may rely on screening conducted under the MS4-2003 permit, pursuant to an EPA
enforcement action, or by the state or EPA to the extent that it meets the requirements of part
2.3.4.7.b.iii.4. All data shall be reported in each annual report. Permittees that have conducted
substantially equivalent monitoring to that required by part 2.3.4.7.b as part of an EPA
enforcement action can request an exemption from the requirements of part 2.3.4.7.b by submitting
a written request to EPA and retaining exemption approval from EPA as part of the SWMP. Until
the permittee receives formal written approval of the exemption from part 2.3.4.7.b from EPA the
permittee remains subject to all requirements of part 2.3.4.7.b.

v.

The permittee shall submit all screening data used in compliance with this part in its Annual
Report.

c. Follow-up ranking of outfalls and interconnections:
i.

The permittee’s outfall and interconnection ranking (2.3.4.7.a) shall be updated to reprioritize
outfalls and interconnections based on information gathered during dry weather screening (part
2.3.4.7.b).

ii.

Outfalls/interconnections where relevant information was found indicating sewer input to the MS4
or sampling results indicating sewer input 6 shall be considered highly likely to contain illicit
discharges from sanitary sources, and such outfalls/interconnections shall be ranked at the top of
the High Priority Outfalls category for investigation. At this time, permittees may choose to rank
other outfalls and interconnections based on any new information from the dry weather screening.

iii.

The ranking can be updated continuously as dry weather screening information becomes available,
but shall be completed within three (3) years of the effective date of the permit.

2.3.4.8. Catchment Investigations
The permittee shall develop a systematic procedure to investigate each catchment associated with an
5

Where the discharge is directly into a water quality limited water or a water subject to an approved TMDL as indicated in
Appendix F; the sample shall be analyzed for the pollutant(s) of concern identified as the cause of the impairment as specified
in Appendix G
6
Likely sewer input indicators are any of the following:
x Olfactory or visual evidence of sewage,
x $PPRQLDPJ/VXUIDFWDQWVPJ/DQGEDFWHULDOHYHOVJUHDWHUWKDQWKHZDWHUTXDOLW\FULWHULDDSSOLFDEOHWR
the receiving water, or
x $PPRQLDPJ/VXUIDFWDQWVPJ/DQGGHWHFWDEOHOHYHOVRIFKORULQH
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outfall or interconnection within their MS4 system.
a. Timelines:
x

A written catchment investigation procedure shall be developed within 18 months of the
permit effective date in accordance with the requirements of part 2.3.4.8.b below.
x Investigations of catchments associated with Problem Outfalls shall begin no later than two (2)
years from the permit effective date.
x Investigations of catchments associated with High and Low Priority Outfalls shall follow the
ranking of outfalls updated in part 2.3.4.7.c.
x Investigations of catchments associated with Problem Outfalls shall be completed within seven
(7) years of the permit effective date
x Investigations of catchments where any information gathered on the outfall/interconnection
identifies sewer input 7 shall be completed within seven (7) years of the permit effective date.
x Investigations of catchments associated with all High- and Low-Priority Outfalls shall be
completed within ten (10) years of the permit effective date.
*For the purposes of these milestones, an individual catchment investigation will be considered
complete if all relevant procedures in part 2.3.4.8.c. and 2.3.4.8.d. below have been completed.
b. A written catchment investigation procedure shall be developed that:

7

i.

Identifies maps, historic plans and records, and other sources of data, including but not
limited to plans related to the construction of the storm drain and of sanitary sewers, prior work
performed on the storm drains or sanitary sewers, board of health or other municipal data on septic
system failures or required upgrades, and complaint records related to SSOs, sanitary sewer
surcharges, and septic system breakouts. These data sources will be used in identifying system
vulnerability factors within each catchment.

ii.

Includes a manhole inspection methodology that shall describe a storm drain network
investigation that involves systematically and progressively observing, sampling (as required
below) and evaluating key junction manholes (see definition in Appendix A) in the MS4 to
determine the approximate location of suspected illicit discharges or SSOs. The manhole
inspection methodology may either start from the outfall and work up the system or start from the
upper parts of the catchment and work down the system or be a combination of both practices.
Either method must, at a minimum, include an investigation of each key junction manhole within
the MS4, even where no evidence of an illicit discharge is observed at the outfall. The manhole
inspection methodology must describe the method the permittee will use. The manhole inspection
methodology shall include procedures for dry and wet weather investigations.

iii.

Establishes procedures to isolate and confirm sources of illicit discharges where manhole
investigations or other physical evidence or screening has identified that MS4 alignments are
influenced by illicit discharges or SSOs. These shall include isolation of the drainage area for
implementation of more detailed investigations, inspection of additional manholes along the
alignment to refine the location of potential contaminant sources, and methods such as
sandbagging key junction manhole inlets, targeted internal plumbing inspections, dye testing,

Likely sewer input indicators are any of the following:
x Olfactory or visual evidence of sewage,
x $PPRQLDPJ/VXUIDFWDQWVPJ/DQGEDFWHULDOHYHOVJUHDWHUWKDQWKHZDWHUTXDOLW\FULWHULa applicable to
the receiving water, or
x $PPRQLDPJ/VXUIDFWDQWVPJ/DQGGHWHFWDEOHOHYHOVRIFKORULQH
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video inspections, or smoke testing to isolate and confirm the sources.
c. Requirements for each catchment investigation associated with an outfall/interconnection:
i.

For each catchment being investigated, the permittee shall review relevant mapping and historic
plans and records gathered in accordance with Part 2.3.4.8.b.i. This review shall be used to identify
areas within the catchment with higher potential for illicit connections. The permittee shall identify
and record the presence of any of the following specific System Vulnerability Factors (SVFs):
x

x
x
x
x

x

x
x

History of SSOs, including, but not limited to, those resulting from wet weather, high water
table, or fat/oil/grease blockages;
Common or twin-invert manholes serving storm and sanitary sewer alignments;
Common trench construction serving both storm and sanitary sewer alignments;
Crossings of storm and sanitary sewer alignments where the sanitary system is shallower than
the storm drain system;
Sanitary sewer alignments known or suspected to have been constructed with an underdrain
system;
Inadequate sanitary sewer level of service (LOS) resulting in regular surcharging, customer
back-ups, or frequent customer complaints;
Areas formerly served by combined sewer systems;
Sanitary sewer infrastructure defects such as leaking service laterals, cracked, broken, or offset
sanitary infrastructure, directly piped connections between storm drain and sanitary sewer
infrastructure, or other vulnerability factors identified through Inflow/Infiltration Analyses,
Sanitary Sewer Evaluation Surveys, or other infrastructure investigations.

EPA recommends the permittee include the following in their consideration of System
Vulnerability Factors:
x

x
x
x

Sewer pump/lift stations, siphons, or known sanitary sewer restrictions where
power/equipment failures or blockages could readily result in SSOs;
Any sanitary sewer and storm drain infrastructure greater than 40 years old;
Widespread code-required septic system upgrades required at property transfers
(indicative of inadequate soils, water table separation, or other physical constraints of the
area rather than poor owner maintenance);
History of multiple Board of Health actions addressing widespread septic system failures
(indicative of inadequate soils, water table separation, or other physical constraints of the
area rather than poor owner maintenance);

The permittee shall document the presence or absence of System Vulnerability Factors for each
catchment, retain this documentation as part of its IDDE program, and report this information in
Annual Reports. Catchments with a minimum of one (1) System Vulnerability Factor are subject
to wet weather sampling requirements of part 2.3.4.8.c.ii.2.
ii.

For each catchment, the permittee must inspect key junction manholes and gather catchment
information on the locations of MS4 pipes, manholes, and the extent of the contributing catchment.
1. For all catchments
a) Infrastructure information shall be incorporated into the permittee’s mapping required at
part 2.3.4.5; the permittee will refine their catchment delineation based on the field
investigation where appropriate.
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b) The SVF inventory for the catchment will be updated based on information obtained
during the inspection, including common (twin invert) manholes, directly piped
connections between storm drains and sanitary sewer infrastructure, common weir walls,
sanitary sewer underdrain connections and other structural vulnerabilities where sanitary
discharges could enter the storm drain system during wet weather.
1) Where a minimum of one (1) SVF is identified based on previous information
or the investigation, a wet weather investigation must be conducted at the
associated outfall (see below).
c) During dry weather, key junction manholes 8 shall be opened and inspected systematically
for visual and olfactory evidence of illicit connections (e.g., excrement, toilet paper, gray
filamentous bacterial growth, or sanitary products present).
1) If flow is observed, the permittee shall sample the flow at a minimum for
ammonia, chlorine and surfactants and can use field kits for these analyses.
2) Where sampling results or visual or olfactory evidence indicate potential illicit
discharges or SSOs, the area draining to the junction manhole shall be flagged for
further upstream investigation.
d) Key junction and subsequent manhole investigations will proceed until the location of
suspected illicit discharges or SSOs can be isolated to a pipe segment between two
manholes. If no evidence of an illicit discharge is found, catchment investigations will be
considered complete upon completion of key junction manhole sampling.
2. For all catchments with a minimum of one (1) SVF identified
a) The permittee shall meet the requirements above for dry weather screening
b) The permittee shall inspect and sample under wet weather conditions to the extent
necessary to determine whether wet weather-induced high flows in sanitary sewers or high
groundwater in areas served by septic systems result in discharges of sanitary flow to the
MS4.
1) The permittee shall conduct at least one wet weather screening and sampling at the
outfall that includes the same parameters required during dry weather screening,
part 2.3.4.7.b.iii.4.
2) Wet weather sampling and screening shall proceed during or after a storm event of
sufficient depth or intensity to produce a stormwater discharge. EPA strongly
recommends sampling during the spring (March through June) when groundwater
levels are relatively high.
3) The permit does not require a minimum rainfall event prior to wet weather
screening. However, permittees may incorporate provisions that assist in targeting
such discharges, including avoiding sampling during the initial period of discharge
(“first flush”) and/or identifying minimum storm event intensities likely to trigger
sanitary sewer interconnections.
c) This sampling can be done upon completion of any dry weather investigation but must be
completed before the catchment investigation is marked as complete.
iii.

All data collected as part of the dry and wet weather catchment investigations shall be recorded
and reported in each annual report.

8

Where catchments do not contain junction manholes, the dry weather screening and sampling shall be considered as meeting
the manhole inspection requirement. In these catchments, dry weather screenings that indicate potential presence of illicit
discharges shall be further investigated pursuant to part 2.3.4.8.d. Investigations in these catchments may be considered
complete where dry weather screening reveals no flow; no evidence of illicit discharges or SSOs is indicated through sampling
results or visual or olfactory means; and no wet weather System Vulnerability Factors are identified.

40

MA MS4 General Permit
d. Identification/Confirmation of illicit source
Where the source of an illicit discharge has been approximated between two manholes in the
permittee’s MS4, the permittee shall isolate and identify/confirm the source of the illicit discharge
using more detailed methods identified in their written procedure (2.3.4.8.b.iii). For outfalls that
contained evidence of an illicit discharge, catchment investigations will be considered complete upon
confirmation of all illicit sources.
e. Illicit discharge removal
When the specific source of an illicit discharge is identified, the permittee shall exercise its authority as
necessary to require its removal pursuant to part 2.3.4.2 or 2.3.4.3.
i.

For each confirmed source the permittee shall include in the annual report the following
information:
x
x
x
x
x

x

ii.

the location of the discharge and its source(s);
a description of the discharge;
the method of discovery;
date of discovery;
date of elimination, mitigation or enforcement action OR planned corrective measures and a
schedule for completing the illicit discharge removal; and
estimate of the volume of flow removed.

Within one year of removal of all identified illicit discharges within a catchment area,
confirmatory outfall or interconnection screening shall be conducted. The confirmatory screening
shall be conducted in dry weather unless System Vulnerability Factors have been identified, in
which case both dry weather and wet weather confirmatory screening shall be conducted. If
confirmatory screening indicates evidence of additional illicit discharges, the catchment shall be
scheduled for additional investigation.

2.3.4.9. Indicators of IDDE Program Progress
The permittee shall define or describe indicators for tracking program success and evaluate and report on
the overall effectiveness of the IDDE program in each annual report. At a minimum the permittee shall
document in each annual report:
x
x

x
x

the number of SSOs and illicit discharges identified and removed,
the number and percent of total outfall catchments served by the MS4 evaluated using the
catchment investigation procedure,
all dry weather and wet weather screening and sampling results and
the volume of sewage removed

2.3.4.10 Ongoing Screening
Upon completion of all catchment investigations pursuant to part 2.3.4.8.c and illicit discharge removal
and confirmation (if necessary) pursuant to paragraph 2.3.4.8.e, each outfall or interconnection shall be
reprioritized for screening in accordance with part 2.3.4.7.a and scheduled for ongoing screening once
every five years. Ongoing screening shall consist of dry weather screening and sampling consistent with
part 2.3.4.7.b; wet weather screening and sampling shall also be required at outfalls where wet weather
screening was required due to SVFs and shall be conducted in accordance with part 2.3.4.8.c.ii. All
sampling results shall be reported in the permittee’s annual report.
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2.3.4.11 Training
The permittee shall, at a minimum, annually provide training to employees involved in IDDE program
about the program, including how to recognize illicit discharges and SSOs. The permittee shall report on
the frequency and type of employee training in the annual report.

2.3.5. Construction Site Stormwater Runoff Control
Objective: The objective of an effective construction stormwater runoff control program is to
minimize or eliminate erosion and maintain sediment on site so that it is not transported in
stormwater and allowed to discharge to a water of the U.S through the permittee’s MS4. The
construction site stormwater runoff control program required by this permit is a separate and
distinct program from EPA’s stormwater construction permit program.
(http://cfpub1.epa.gov/npdes/stormwater/cgp.cfm)
a. Permittees shall implement and enforce a program to reduce pollutants in any stormwater runoff
discharged to the MS4 from all construction activities that result in a land disturbance of greater
than or equal to one acre within the regulated area. The permittee’s program shall include
disturbances less than one acre if that disturbance is part of a larger common plan of
development or sale that would disturb one or more acres. Permittees authorized under the
MS4-2003 permit shall continue to implement and enforce their existing program and modify as
necessary to meet the requirements of this part.
b. The permittee does not need to apply its construction program requirements to projects that
receive a waiver from EPA under the provisions of 40 CFR § 122.26(b) (15) (i).
c. The permittee shall develop and implement a construction site runoff control program that
includes the elements in Paragraphs i. through v. of this part:
i.

An ordinance or regulatory mechanism that requires the use of sediment and erosion
control practices at construction sites. In addition to addressing sediment and erosion
control, the ordinance must include controls for other wastes on construction sites such
as demolition debris, litter and sanitary wastes. Development of an ordinance or other
regulatory mechanism was a requirement of the MS4-2003 permit (See part II.B.4 and
part IV.B.4).The ordinance or other regulatory mechanism required by the MS4-2003
permit shall have been effective by May 1, 2008.

ii. Written (hardcopy or electronic) procedures for site inspections and enforcement of
sediment and erosion control measures. If not already existing, these procedures shall
be completed within one (1) year from the effective date of the permit. The procedures
shall clearly define who is responsible for site inspections as well as who has authority
to implement enforcement procedures. The program shall provide that the permittee
may, to the extent authorized by law, impose sanctions to ensure compliance with the
local program. These procedures and regulatory authorities shall be documented in the
SWMP.
iii. Requirements for construction site operators performing land disturbance activities
within the MS4 jurisdiction that result in stormwater discharges to the MS4 to
implement a sediment and erosion control program that includes BMPs appropriate for
the conditions at the construction site. The program may include references to BMP
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design standards in state manuals, such as the Massachusetts Stormwater Handbook 9, or
design standards developed by the MS4. EPA supports and encourages the use of
design standards in local programs. Examples of appropriate sediment and erosion
control measures for construction sites include local requirements to:
1. Minimize the amount of disturbed area and protect natural resources;
2. Stabilize sites when projects are complete or operations have temporarily ceased;
3. Protect slopes on the construction site;
4. Protect all storm drain inlets and armor all newly constructed outlets;
5. Use perimeter controls at the site;
6. Stabilize construction site entrances and exits to prevent off-site tracking;
7. Inspect stormwater controls at consistent intervals.
iv. Requirements for construction site operators within the MS4 jurisdiction to control
wastes, including but not limited to, discarded building materials, concrete truck wash
out, chemicals, litter, and sanitary wastes. These wastes may not be discharged to the
MS4.
v. Written procedures for site plan review and inspection and enforcement. If not already
existing, the procedures for site plan review and inspection and enforcement shall be
completed within one (1) year from the effective date of the permit. The site plan
review procedure shall include a pre-construction review by the permittee of the site
design, the planned operations at the construction site, planned BMPs during the
construction phase, and the planned BMPs to be used to manage runoff created after
development. The review procedure shall incorporate procedures for the consideration
of potential water quality impacts, and procedures for the receipt and consideration of
information submitted by the public. The site plan review procedure shall also include
evaluation of opportunities for use of low impact design and green infrastructure. When
the opportunity exists, the permittee shall encourage project proponents to incorporate
these practices into the site design. The procedures for site inspections conducted by
the permittee shall include the requirement that inspections occur during construction of
BMPs as well as after construction of BMPs to ensure they are working as described in
the approved plans, clearly defined procedures for inspections including qualifications
necessary to perform the inspections, the use of mandated inspection forms if
appropriate, and procedure for tracking the number of site reviews, inspections, and
enforcement actions. This tracking information shall be included as part of each annual
report required by part 4.4.
2.3.6.

Stormwater Management in New Development and Redevelopment (Post Construction
Stormwater Management)
Objective: The objective of this control measure is to reduce the discharge of pollutants found in
stormwater through the retention or treatment of stormwater after construction on new or
redeveloped sites. For the purposes of this part (2.3.6.), the following definitions apply:
site is defined as the area extent of construction activities, including but not limited to the
creation of new impervious cover and improvement of existing impervious cover (e.g. repaving
not covered by 2.3.6.a.ii.4.d.)

9

The handbook is available at: http://www.mass.gov/dep/water/laws/policies.htm#storm
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new development is defined as any construction activities or land alteration resulting in total
earth disturbances equal to or greater than 1 acre (or activities that are part of a larger common
plan of development disturbing greater than 1 acre) on an area that has not previously been
developed to include impervious cover.

redevelopment is defined as any construction, land alteration, or improvement of impervious
surfaces resulting in total earth disturbances equal to or greater than 1 acre (or activities that are
part of a larger common plan of development disturbing greater than 1 acre) that does not meet
the definition of new development (see above).

a. Permittees shall develop, implement, and enforce a program to address post-construction
stormwater runoff from all new development and redevelopment sites that disturb one or more
acres and discharge into the permittees MS4 at a minimum. Permittees authorized under the
MS4-2003 permit shall continue to implement and enforce their program and modify as
necessary to meet the requirements of this part.
i. The permittee’s new development/ redevelopment program shall include sites less than
one acre if the site is part of a larger common plan of development or redevelopment
which disturbs one or more acre.
ii. The permittee shall develop or modify, as appropriate, an ordinance or other regulatory
mechanism within two (2) years of the effective date of the permit to contain provisions
that are at least as stringent as the following:
1. Low Impact Development (LID) site planning and design strategies must be
used to the maximum extent feasible.
2. The design of treatment and infiltration practices should follow the guidance in
Volume 2 of the Massachusetts Stormwater Handbook, as amended, or other
federally or State approved 10 BMP design guidance.
3. Stormwater management systems on new development sites shall be designed to:
a) Not allow new stormwater conveyances to discharge untreated stormwater in
accordance with Massachusetts Stormwater Handbook Standard 1;
b) Control peak runoff rates in accordance with Massachusetts Stormwater
Handbook Standard 2 11;
c) Recharge groundwater in accordance with Massachusetts Stormwater Handbook
Standard 3 12;
d) Eliminate or reduce the discharge of pollutants from land uses with higher
pollutant loads as defined in the Massachusetts Stormwater Handbook in
accordance with Massachusetts Stormwater Handbook Standard 5;
e) Protect Zone II or Interim Wellhead Protection Areas of public water supplies in
accordance with Massachusetts Stormwater Handbook Standard 613;
10
State approved includes any state in the United States, including, but not limited to, approved guidance by the
Commonwealth of Massachusetts
11
Requirement necessary for Section 401 water quality certification by Massachusetts
12
Requirement necessary for Section 401 water quality certification by Massachusetts
13
Requirement necessary for Section 401 water quality certification by Massachusetts
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f) Implement long term maintenance practices in accordance with Massachusetts
Stormwater Handbook Standard 9; and
g) Require that all stormwater management systems be designed to:
1) Retain the volume of runoff equivalent to, or greater than, one (1.0) inch
multiplied by the total post-construction impervious surface area on the
site AND/OR
2) Remove 90% of the average annual load of Total Suspended Solids (TSS)
generated from the total post-construction impervious area on the site 14
AND 60% of the average annual load of Total Phosphorus (TP) generated
from the total post-construction impervious surface area on the site14.
Pollutant removal shall be calculated consistent with EPA Region 1’s
BMP Performance Extrapolation Tool or other BMP performance
evaluation tool provided by EPA Region 1, where available. If EPA
Region 1 tools do not address the planned or installed BMP performance
any federally or State approved 15 BMP design guidance or performance
standards (e.g. State stormwater handbooks and design guidance manuals)
may be used to calculate BMP performance.
4. Redevelopment Requirements
a) Stormwater management systems on Redevelopment sites shall meet the
following sections of part 2.3.6.a.ii.3 to the maximum extent feasible:
1) Part 2.3.6.a.ii.3(a) (Massachusetts Stormwater Standard 1);
2) Part 2.3.6.a.ii.3(b) (Massachusetts Stormwater Standard 2);
3) Part 2.3.6.a.ii.3(c) (Massachusetts Stormwater Standard 3); and
4) The pretreatment and structural best management practices
requirements of 2.3.6.a.ii.3(d) and 2.3.6.a.ii.3(e) (Massachusetts
Stormwater Standards 5 and 6).
b) Stormwater management systems on Redevelopment sites shall also improve
existing conditions by requiring that stormwater management systems be
designed to:
1) Retain the volume of runoff equivalent to, or greater than, 0.80 inch
multiplied by the total post-construction impervious surface area on
the site AND/OR
2) Remove 80% of the average annual post-construction load of Total
Suspended Solids (TSS) generated from the total post-construction
impervious area on the site AND 50% of the average annual
load of Total Phosphorus (TP) generated from the total postconstruction impervious surface area on the site. Pollutant removal
shall be calculated consistent with EPA Region 1’s BMP
Performance Extrapolation Tool or other BMP performance
evaluation tool provided by EPA Region 1 where available. If EPA
Region 1 tools do not address the planned or installed BMP
performance any federally or State approved BMP design guidance
or performance standards (e.g. State stormwater handbooks and
design guidance manuals) may be used to calculate BMP
performance.
c) Stormwater management systems on redevelopment sites may utilize
offsite mitigation within the same USGS HUC10 as the redevelopment site
14
15

The required removal percentage is not required for each storm,it is the average removal over a year that is required
See footnote 14
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to meet the equivalent retention or pollutant removal requirements in part
2.3.6.a.ii.4(b).
d) Redevelopment activities that are exclusively limited to maintenance and
improvement of existing roadways, (including widening less than a single
lane, adding shoulders, correcting substandard intersections, improving
existing drainage systems, and repaving projects) shall improve existing
conditions where feasible and are exempt from part 2.3.6.a.ii.4(a), part
2.3.6.a.ii.4(b) and part 2.3.6.a.ii.4(c). Roadway widening or improvements
that increase the amount of impervious area on the redevelopment site by
greater than or equal to a single lane width shall meet the requirements of
part 2.3.6.a.ii.4(a) – (c)fully.
iii. The permittee shall require, at a minimum, the submission of as-built drawings no later
than two (2) years after completion of construction projects. The as-built drawings
must depict all on site controls, both structural and non-structural, designed to manage
the stormwater associated with the completed site (post construction stormwater
management). The new development/redevelopment program shall have procedures to
ensure adequate long-term operation and maintenance of stormwater management
practices that are put in place after the completion of a construction project. These
procedures may include the use of dedicated funds or escrow accounts for development
projects or the acceptance of ownership by the permittee of all privately owned BMPs.
These procedures may also include the development of maintenance contracts between
the owner of the BMP and the permittee. Alternatively, these procedures may include
the submission of an annual certification documenting the work that has been done over
the last 12 months to properly operate and maintain the stormwater control measures.
The procedures to require submission of as-built drawings and ensure long term
operation and maintenance shall be a part of the SWMP. The permittee shall report in
the annual report on the measures that the permittee has utilized to meet this
requirement.
b. Within four (4) years of the effective date of this permit, the permittee shall develop a report
assessing current street design and parking lot guidelines and other local requirements that affect
the creation of impervious cover. This assessment shall be used to provide information to allow
the permittee to determine if changes to design standards for streets and parking lots can be
made to support low impact design options. If the assessment indicates that changes can be
made, the assessment shall include recommendations and proposed schedules to incorporate
policies and standards into relevant documents and procedures to minimize impervious cover
attributable to parking areas and street designs. The permittee shall implement all
recommendations, in accordance with the schedules, contained in the assessment. The local
planning board and local transportation board should be involved in this assessment. This
assessment shall be part of the SWMP. The permittee shall report in each annual report on the
status of this assessment including any planned or completed changes to local regulations and
guidelines.
c. Within four (4) years from the effective date of the permit, the permittee shall develop a report
assessing existing local regulations to determine the feasibility of making, at a minimum, the
following practices allowable when appropriate site conditions exist:
i. Green roofs;
ii. Infiltration practices such as rain gardens, curb extensions, planter gardens, porous and
pervious pavements, and other designs to manage stormwater using landscaping and
structured or augmented soils; and
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iii. Water harvesting devices such as rain barrels and cisterns, and the use of stormwater for
non-potable uses.
The assessment should indicate if the practices are allowed in the MS4 jurisdiction and under what
circumstances are they allowed. If the practices are not allowed, the permittee shall determine what
hinders the use of these practices, what changes in local regulations may be made to make them
allowable, and provide a schedule for implementation of recommendations. The permittee shall
implement all recommendations, in accordance with the schedules, contained in the assessment. The
permittee shall report in each annual report on its findings and progress towards making the practices
allowable.(Information available at:
http://www.epa.gov/region1/npdes/stormwater/assets/pdf/AddressingBarrier2LID.pdf and
http://www.mapc.org/resources/low-impact-dev-toolkit/local-codes-lid)
d. Four (4) years from the effective date of this permit, the permittee shall identify a minimum of 5
permittee-owned properties that could potentially be modified or retrofitted with BMPs designed
to reduce the frequency, volume, and pollutant loads of stormwater discharges to and from its
MS4 through the reduction of impervious area. Properties and infrastructure for consideration
shall include those with the potential for reduction of on-site impervious area (IA) as well as
those that could provide reduction of off-site IA. At a minimum, the permittee shall consider
municipal properties with significant impervious cover (including parking lots, buildings, and
maintenance yards) that could be modified or retrofitted. MS4 infrastructure to be considered
includes existing street right-of-ways, outfalls and conventional stormwater conveyances and
controls (including swales and detention practices) that could be readily modified or retrofitted
to provide reduction in frequency, volume or pollutant loads of such discharges through
reduction of impervious cover.
In determining the potential for modifying or retrofitting particular properties, the permittee shall
consider factors such as access for maintenance purposes; subsurface geology; depth to water
table; proximity to aquifers and subsurface infrastructure including sanitary sewers and septic
systems; and opportunities for public use and education. In determining its priority ranking, the
permittee shall consider factors such as schedules for planned capital improvements to storm and
sanitary sewer infrastructure and paving projects; current storm sewer level of service; and
control of discharges to water quality limited waters, first or second order streams, public
swimming beaches, drinking water supply sources and shellfish growing areas.
Beginning with the fifth year annual report and in each subsequent annual report, the permittee
shall identify additional permittee owned sites and infrastructure that could be retrofitted such
that the permittee maintains a minimum of 5 sites in their inventory, until such a time as when
the permittee has less than 5 sites remaining. In addition, the permittee shall report on all
properties that have been modified or retrofitted with BMPs to mitigate IA that were inventoried
in accordance with this part. The permittee may also include in its annual report non-MS4
owned property that has been modified or retrofitted with BMPs to mitigate IA.
2.3.7.

Good House Keeping and Pollution Prevention for Permittee Owned Operations
Objective: The permittee shall implement an operations and maintenance program for permittee-owned
operations that has a goal of preventing or reducing pollutant runoff and protecting water quality from all
permittee-owned operations.
a. Operations and Maintenance Programs
i. Within two (2) years from the effective date of the permit, the permittee shall develop,
if not already developed, written (hardcopy or electronic) operations and maintenance
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procedures for the municipal activities listed below in part 2.3.7.a.ii. These written
procedures shall be included as part of the SWMP.
ii. Within two (2) year of the effective date of this permit, the permittee shall develop an
inventory of all permittee owned facilities within the categories listed below. The
permittee shall review this inventory annually and update as necessary.
1. Parks and open space: Establish procedures to address the proper use, storage,
and disposal of pesticides, herbicides, and fertilizers including minimizing the
use of these products and using only in accordance manufacturer’s instruction.
Evaluate lawn maintenance and landscaping activities to ensure practices are
protective of water quality. Protective practices include reduced mowing
frequencies, proper disposal of lawn clippings, and use of alternative landscaping
materials (e.g., drought resistant planting). Establish pet waste handling
collection and disposal locations at all parks and open space where pets are
permitted, including the placing of proper signage concerning the proper
collection and disposal of pet waste. Establish procedures to address waterfowl
congregation areas where appropriate to reduce waterfowl droppings from
entering the MS4. Establish procedures for management of trash containers at
parks and open space (scheduled cleanings; sufficient number). Establish
procedures to address erosion or poor vegetative cover when the permittee
becomes aware of it; especially if the erosion is within 50 feet of a surface water.
2. Buildings and facilities where pollutants are exposed to stormwater runoff: This
includes schools (to the extent they are permittee-owned or operated), town
offices, police, and fire stations, municipal pools and parking garages and other
permittee-owned or operated buildings or facilities. Evaluate the use, storage,
and disposal of petroleum products and other potential stormwater pollutants.
Provide employee training as necessary so that those responsible for handling
these products know proper procedures. Ensure that Spill Prevention Plans are
in place, if applicable, and coordinate with the fire department as necessary.
Develop management procedures for dumpsters and other waste management
equipment. Sweep parking lots and keep areas surrounding the facilities clean to
reduce runoff of pollutants.
3. Vehicles and Equipment: Establish procedures for the storage of permittee
vehicles. Vehicles with fluid leaks shall be stored indoors or containment shall
be provided until repaired. Evaluate fueling areas owned or operated by the
permittee. If possible, place fueling areas under cover in order to minimize
exposure. Establish procedures to ensure that vehicle wash waters are not
discharged to the municipal storm sewer system or to surface waters. This
permit does not authorize such discharges.
iii. Infrastructure Operations and Maintenance
1. The permittee shall establish within two (2) year of the effective date of the
permit a written (hardcopy or electronic) program detailing the activities and
procedures the permittee will implement so that the MS4 infrastructure is
maintained in a timely manner to reduce the discharge of pollutants from the
MS4. If the permittee has an existing program to maintain its MS4 infrastructure
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in a timely manner to reduce or eliminate the discharge of pollutants from the
MS4, the permittee shall document the program in the SWMP.
2. The permittee shall optimize routine inspections, cleaning and maintenance of
catch basins such that the following conditions are met:
x

x

x

x

x

x

Prioritize inspection and maintenance for catch basins located near
construction activities (roadway construction, residential, commercial, or
industrial development or redevelopment). Clean catch basins in such areas
more frequently if inspection and maintenance activities indicate excessive
sediment or debris loadings.
Establish a schedule with a goal that the frequency of routine cleaning will
ensure that no catch basin at anytime will be more than 50 percent full.
If a catch basin sump is more than 50 percent full during two consecutive
routine inspections/cleaning events, the permittee shall document that
finding, investigate the contributing drainage area for sources of excessive
sediment loading, and to the extent practicable, abate contributing sources.
The permittee shall describe any actions taken in its annual report.
For the purposes of this part, an excessive sediment or debris loading is a
catch basin sump more than 50 percent full. A catch basin sump is more
than 50 percent full if the contents within the sump exceed one half the
distance between the bottom interior of the catch basin to the invert of the
deepest outlet of the catch basin.
The permittee shall document in the SWMP and in the first annual report its
plan for optimizing catch basin cleaning, inspection plans, or its schedule
for gathering information to develop the optimization plan. Documentation
shall include metrics and other information used to reach the determination
that the established plan for cleaning and maintenance is optimal for the
MS4. The permittee shall keep a log of catch basins cleaned or inspected.
The permittee shall report in each annual report the total number of catch
basins, number inspected, number cleaned, and the total volume or mass of
material removed from all catch basins.

3. The permittee shall establish and implement procedures for sweeping and/or
cleaning streets, and permittee-owned parking lots. All streets with the
exception of rural uncurbed roads with no catch basins or high speed limited
access highways shall be swept and/or cleaned a minimum of once per year in
the spring (following winter activities such as sanding). The procedures shall
also include more frequent sweeping of targeted areas determined by the
permittee on the basis of pollutant load reduction potential, based on inspections,
pollutant loads, catch basin cleaning or inspection results, land use, water quality
limited or TMDL waters or other relevant factors as determined by the permittee.
The permittee shall report in each annual report the number of miles cleaned or
the volume or mass of material removed.
For rural uncurbed roadways with no catch basins and limited access highways,
the permittee shall either meet the minimum frequencies above, or develop and
implement an inspection, documentation and targeted sweeping plan within two
(2) years of the effective date of the permit, and submit such plan with its year
one annual report.
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4. The permittee shall ensure proper storage of catch basin cleanings and street
sweepings prior to disposal or reuse such that they do not discharge to receiving
waters. These materials should be managed in compliance with current
MassDEP policies:
x
x

For catch basins cleanings:
http://www.mass.gov/eea/agencies/massdep/recycle/regulations/manageme
nt-of-catch-basin-cleanings.html
For street sweepings:
http://www.mass.gov/eea/docs/dep/recycle/laws/stsweep.pdf.

5. The permittee shall establish and implement procedures for winter road
maintenance including the use and storage of salt and sand; minimize the use of
sodium chloride and other salts, and evaluate opportunities for use of alternative
materials; and ensure that snow disposal activities do not result in disposal of
snow into waters of the United States. For purposes of this MS4 Permit, salt
shall mean any chloride-containing material used to treat paved surfaces for
deicing, including sodium chloride, calcium chloride, magnesium chloride, and
brine solutions.
6. The permittee shall establish and implement inspection and maintenance
frequencies and procedures for all stormwater treatment structures such as water
quality swales, retention/detention basins, infiltration structures, proprietary
treatment devices or other similar structures. All permittee-owned stormwater
treatment structures (excluding catch basins) shall be inspected annually at a
minimum.
iv. The permittee shall report in the annual report on the status of the inventory required by
this part and any subsequent updates; the status of the O&M programs for the permitteeowned facilities and activities in part 2.3.7.a.ii; and the maintenance activities
associated with each.
v. The permittee shall keep a written (hardcopy or electronic) record of all required
activities including but not limited to maintenance activities, inspections and training
required by part 2.3.7.a. The permittee shall maintain, consistent with part 4.2.a, all
records associated with maintenance and inspection activities required by part 2.3.7.a.
b. Stormwater Pollution Prevention Plan (SWPPP)
The permittee shall develop and fully implement a SWPPP for each of the following permittee-owned or
operated facilities: maintenance garages, public works yards, transfer stations, and other waste handling
facilities where pollutants are exposed to stormwater as determined by the permittee. If facilities are
located at the same property, the permittee may develop one SWPPP for the entire property. The SWPPP
is a separate and different document from the SWMP required in part 1.10. A SWPPP does not need to be
developed for a facility if the permittee has either developed a SWPPP or received a no exposure
certification for the discharge under the Multi-Sector General Permit or the discharge is authorized under
another NPDES permit.
i. No later than two (2) years from the effective date of the permit, the permittee shall
develop and implement a written (hardcopy or electronic) SWPPP for the facilities
50

MA MS4 General Permit
described above. The SWPPP shall be signed in accordance with the signatory
requirements of Appendix B – Subparagraph 11.
ii. The SWPPP shall contain the following elements:
1. Pollution Prevention Team
Identify the staff on the team, by name and title. If the position is unstaffed, the
title of the position should be included and the SWPPP updated when the
position is filled. The role of the team is to develop, implement, maintain, and
revise, as necessary, the SWPPP for the facility.
2. Description of the facility and identification of potential pollutant sources
The SWPPP shall include a map of the facility and a description of the activities
that occur at the facility. The map shall show the location of the stormwater
outfalls, receiving waters, and any structural controls. Identify all activities that
occur at the facility and the potential pollutants associated with each activity
including the location of any floor drains. These may be included as part of the
inventory required by part 2.3.7.a.
3. Identification of stormwater controls
The permittee shall select, design, install, and implement the control measures
detailed in paragraph 4 below to prevent or reduce the discharge of pollutants
from the permittee owned facility.
The selection, design, installation, and implementation of the control measures
shall be in accordance with good engineering practices and manufacturer’s
specifications. The permittee shall also take all reasonable steps to control or
address the quality of discharges from the site that may not originate at the
facility.
If the discharge from the facility is to a water quality limited water and the
facility has the potential to discharge the pollutant identified as causing the water
quality limitation, the permittee shall identify the control measures that will be
used to address this pollutant at the facility so that the discharge does not cause
or contribute to a violation of a water quality standard.
4. The SWPPP shall include the following management practices:
a) Minimize or Prevent Exposure: The permittee shall to the extent
practicable either locate materials and activities inside, or protect them
with storm-resistant coverings in order to prevent exposure to rain,
snow, snowmelt and runoff (although significant enlargement of
impervious surface area is not recommended). Materials do not need to
be enclosed or covered if stormwater runoff from affected areas will not
be discharged directly or indirectly to surface waters or to the MS4 or if
discharges are authorized under another NPDES permit.
b) Good Housekeeping: The permittee shall keep clean all exposed areas
that are potential sources of pollutants, using such measures as sweeping
at regular intervals. Ensure that trash containers are closed when not in
use, keep storage areas well swept and free from leaking or damaged
containers; and store leaking vehicles needing repair indoors.
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c) Preventative Maintenance: The permittee shall regularly inspect, test,
maintain, and repair all equipment and systems to avoid situations that
may result in leaks, spills, and other releases of pollutants in stormwater
to receiving waters. Inspections shall occur at a minimum once per
quarter.
d) Spill Prevention and Response: The permittee shall minimize the
potential for leaks, spills, and other releases that may be exposed to
stormwater and develop plans for effective response to such spills if or
when they occur. At a minimum, the permittee shall have procedures
that include:
x
x

x

Preventive measures such as barriers between material storage
and traffic areas, secondary containment provisions, and
procedures for material storage and handling.
Response procedures that include notification of appropriate
facility personnel, emergency agencies, and regulatory agencies,
and procedures for stopping, containing, and cleaning up leaks,
spills and other releases. Measures for cleaning up hazardous
material spills or leaks shall be consistent with applicable
Resource Conservation and Recovery Act (RCRA) regulations
at 40 CFR section 264 and 40 CFR section 265. Employees
who may cause, detect, or respond to a spill or leak shall be
trained in these procedures and have necessary spill response
equipment available. If possible, one of these individuals should
be a member of the Pollution Prevention Team; and
Contact information for individuals and agencies that shall be
notified in the event of a leak, spill, or other release. Where a
leak, spill, or other release containing a hazardous substance or
oil in an amount equal to or in excess of a reportable quantity
established under 40 CFR section 110, 40 CFR section 117, or
40 CFR section 302, occurs during a 24-hour period, the
permittee shall notify the National Response Center (NRC) at
(800) 424-8802 in accordance with the requirements of 40 CFR
section 110, 40 CFR section 117, and 40 CFR section 302 as
soon as the permittee has knowledge of the discharge. State or
local requirements may necessitate reporting spills or discharges
to local emergency, public health or drinking water supply
agencies, and owners of public drinking water supplies. Contact
information shall be in locations that are readily accessible and
available.

e) Erosion and Sediment Control: The permittee shall use structural and
non-structural control measures at the facility to stabilize and contain
runoff from exposed areas and to minimize or eliminate onsite erosion
and sedimentation. Efforts to achieve this may include the use of flow
velocity dissipation devices at discharge locations and within outfall
channels where necessary to reduce erosion.
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f) Management of Runoff: The permittee shall manage stormwater runoff
from the facility to prevent or reduce the discharge of pollutants. This
may include management practices which divert runoff from areas that
are potential sources of pollutants, contain runoff in such areas, or reuse,
infiltrate or treat stormwater to reduce the discharge of pollutants.
g) Salt Storage Piles or Piles Containing Salt: For storage piles of salt or
piles containing salt used for deicing or other purposes (including
maintenance of paved surfaces) for which the discharge during
precipitation events discharges to the permittee’s MS4, any other storm
sewer system, or to a Water of the US, the permittee shall prevent
exposure of the storage pile to precipitation by enclosing or covering the
storage piles. Such piles shall be enclosed or covered within two (2)
years of the permit effective date. The permittee shall implement
appropriate measures (e.g., good housekeeping, diversions, containment)
to minimize exposure resulting from adding to or removing materials
from the pile. The permittee is encouraged to store piles in such a
manner as not to impact surface water resources, ground water
resources, recharge areas, and wells.
h) Employee Training: The permittee shall regularly train employees who
work in areas where materials or activities are exposed to stormwater, or
who are responsible for implementing activities identified in the SWPPP
(e.g., inspectors, maintenance personnel), including all members of the
Pollution Prevention Team. Training shall cover both the specific
components and scope of the SWPPP and the control measures required
under this part, including spill response, good housekeeping, material
management practices, any best management practice operation and
maintenance, etc. EPA recommends annual training.
The permittee shall document the following information for each training:
x
x
x
i)

The training date, title and training duration;
List of municipal attendees;
Subjects covered during training

Maintenance of Control Measures: The permittee shall maintain all
control measures, required by this permit in effective operating
condition. The permittee shall keep documentation onsite that describes
procedures and a regular schedule for preventative maintenance of all
control measures and discussions of back-up practices in place should a
runoff event occur while a control measure is off-line. Nonstructural
control measures shall also be diligently maintained (e.g., spill response
supplies available, personnel trained).

iii. The permittee shall conduct the following inspections:
1. Site Inspections: Inspect all areas that are exposed to stormwater and all
stormwater control measures. Inspections shall be conducted at least once each
calendar quarter. More frequent inspections may be required if significant
activities are exposed to stormwater. Inspections shall be performed when the
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facility is in operation. At least one of the quarterly inspections shall occur
during a period when a stormwater discharge is occurring.
The permittee shall document the following information for each facility inspection:
x
x
x

x

x
x
x

The inspection date and time;
The name of the inspector;
Weather information and a description of any discharge
occurring at the time of the inspection;
Identification of any previously unidentified discharges from the
site;
Any control measures needing maintenance or repair;
Any failed control measures that need replacement.
Any SWPPP changes required as a result of the inspection.

If during the inspections, or any other time, the permittee identifies control
measures that need repair or are not operating effectively, the permittee shall
repair or replace them before the next anticipated storm event if possible, or as
soon as practicable following that storm event. In the interim, the permittee shall
have back-up measures in place.
The permittee shall report the findings from the Site Inspections in the annual
report.
iv. The permittee must keep a written (hardcopy or electronic) record of all required
activities including but not limited to maintenance, inspections, and training required by
part 2.3.7.b.The permittee shall maintain all records associated with the development
and implementation of the SWPPP required by this part consistent with the
requirements of part 4.2.
3.0. Additional Requirements for Discharges to Surface Drinking Water Supplies and Their
Tributaries
a. Permittees which discharge to public surface drinking water supply sources (Class A and Class B
surface waters used for drinking water) or their tributaries should consider these waters a priority in
the implementation of the SWMP.
b. Permittees should provide pretreatment and spill control measures to stormwater discharges to public
drinking water supply sources or their tributaries to the extent feasible.
c. Direct discharges to Class A waters should be avoided to the extent feasible.
4.0. Program Evaluation, Record Keeping, and Reporting
4.1.

Program Evaluation
a. The permittee shall annually self-evaluate its compliance with the terms and conditions of this permit
and submit each self-evaluation in the Annual Report. The permittee shall also maintain the annual
evaluation documentation as part of the SWMP.
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b. The permittee shall evaluate the appropriateness of the selected BMPs in achieving the objectives of
each control measure and the defined measurable goals. Where a BMP is found to be ineffective the
permittee shall change BMPs in accordance with the provisions below. In addition, permittees may
augment or change BMPs at any time following the provisions below:
x

x

Changes adding (but not subtracting or replacing) components or controls may be made at
any time.
Changes replacing an ineffective or infeasible BMP specifically identified in the SWMP
with an alternative BMP may be made as long as the basis for the changes is documented in
the SWMP by, at a minimum:
x
x
x

An analysis of why the BMP is ineffective or infeasible;
Expectations on the effectiveness of the replacement BMP; and
An analysis of why the replacement BMP is expected to achieve the defined goals
of the BMP to be replaced.

The permittee shall indicate BMP modifications along with a brief explanation of the modification
in each Annual Report.
c. EPA or MassDEP may require the permittee to add, modify, repair, replace or change BMPs or other
measures described in the annual reports as needed:
x

x

To address impacts to receiving water quality caused or contributed to by discharges from
the MS4; or
To satisfy conditions of this permit

Any changes requested by EPA or MassDEP will be in writing and will set forth the schedule for the
permittee to develop the changes and will offer the permittee the opportunity to propose alternative
program changes to meet the objective of the requested modification.
4.2.

Record Keeping
a. The permittee shall keep all records required by this permit for a period of at least five years. EPA
may extend this period at any time. Records include information used in the development of any
written (hardcopy or electronic) program required by this permit, any monitoring results, copies of
reports, records of screening, follow-up and elimination of illicit discharges; maintenance records;
inspection records; and data used in the development of the notice of intent, SWMP, SWPPP, and
annual reports. This list provides examples of records that should be maintained, but is not all
inclusive.
b. Records other than those required to be included in the annual report, part 4.4, shall be submitted
only when requested by the EPA or the MassDEP.
c. The permittee shall make the records relating to this permit, including the written (hardcopy or
electronic) stormwater management program, available to the public. The public may view the
records during normal business hours. The permittee may charge a reasonable fee for copying
requests. The permittee is encouraged to satisfy this requirement by posting records online.

4.3.

Outfall Monitoring Reporting
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a. The permittee shall monitor and sample its outfalls at a minimum through sampling and testing at the
frequency and locations required in connection with IDDE screening under part 2.3.4.7.b. and
2.3.4.8.c.ii.2. The monitoring program may also include additional outfall and interconnection
monitoring as determined by the permittee in connection with assessment of SWMP effectiveness
pursuant to part 4.1; evaluation of discharges to water quality limited waters pursuant to part 2.2;
assessment of BMP effectiveness pursuant to part 2.2 or 2.3; or otherwise.
b. The permittee shall document all monitoring results each year in the annual report. The report shall
include the date, outfall or interconnection identifier, location, weather conditions at time of
sampling, precipitation in previous 48 hours, field screening parameter results, and results of all
analyses. The annual report shall include all of this information and data for the current reporting
period and for the entire permit period.
c. The permittee shall also include in the annual report results from any other stormwater or receiving
water quality monitoring or studies conducted during the reporting period where that data is being
used by the permittee to inform permit compliance or program effectiveness. If such monitoring or
studies were conducted on behalf of the permittee, or if monitoring or studies conducted by other
entities were reported to the permittee, a brief description of the type of information gathered or
received shall be included in the annual report(s) covering the time period(s) the information was
received.
4.4.

Annual Reports
a. The permittee shall submit annual reports each year of the permit term. The reporting period will be
a one year period commencing on the permit effective date, and subsequent anniversaries thereof,
except that the first annual report under this permit shall also cover the period from May 1, [year of
final permit effective date] to the permit effective date. The annual report is due ninety days from
the close of each reporting period.
b. The annual reports shall contain the following information:
i. A self-assessment review of compliance with the permit terms and conditions.
ii. An assessment of the appropriateness of the selected BMPs.
iii. The status of any plans or activities required by part 2.1 and/ or part 2.2, including:
x
x
x

Identification of all discharges determined to be causing or contributing to an
exceedance of water quality standards and description of response including all
items required by part 2.1.1;
For discharges subject to TMDL related requirements, identification of specific
BMPs used to address the pollutant identified as the cause of impairment and
assessment of the BMPs effectiveness at controlling the pollutant (part 2.2.1.
and Appendix F) and any deliverables required by Appendix F;
For discharges to water quality limited waters a description of each BMP
required by Appendix H and any deliverables required by Appendix H.

iv. An assessment of the progress towards achieving the measurable goals and objectives of
each control measure in part 2.3 including:
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x
x

x

x

x
x
x
x

Evaluation of the public education program including a description of the
targeted messages for each audience; method of distribution and dates of
distribution; methods used to evaluate the program; and any changes to the
program.
Description of the activities used to promote public participation including
documentation of compliance with state public notice regulations.
Description of the activities related to implementation of the IDDE program
including: status of the map; status and results of the illicit discharge potential
ranking and assessment; identification of problem catchments; status of all
protocols described in part 2.3.4.(program responsibilities and systematic
procedure); number and identifier of catchments evaluated; number and
identifier of outfalls screened; number of illicit discharges located; number of
illicit discharges removed; gallons of flow removed; identification of tracking
indicators and measures of progress based on those indicators; and employee
training.
Evaluation of the construction runoff management including number of project
plans reviewed; number of inspections; and number of enforcement actions.
Evaluation of stormwater management for new development and redevelopment
including status of ordinance development (2.3.6.a.ii.), review and status of the
street design assessment(2.3.6.b.), assessments to barriers to green infrastructure
(2.3.6.c), and retrofit inventory status (2.3.6.d.)
Status of the O&M Programs required by part 2.3.7.a.
Status of SWPPP required by part 2.3.7.b. including inspection results.
Any additional reporting requirements in part 3.0.

v. All outfall screening and monitoring data collected by or on behalf of the permittee
during the reporting period and cumulative for the permit term, including but not
limited to all data collected pursuant to part 2.3.4. The permittee shall also provide a
description of any additional monitoring data received by the permittee during the
reporting period.
vi. Description of activities for the next reporting cycle.
vii. Description of any changes in identified BMPs or measurable goals.
viii. Description of activities undertaken by any entity contracted for achieving any
measurable goal or implementing any control measure.
c. Reports shall be submitted to EPA at the following address:
United State Environmental Protection Agency
Stormwater and Construction Permits Section (OEP06-1)
Five Post Office Square, Suite 100
Boston, MA 02109
Massachusetts Department of Environmental Protection
One Winter Street – 5th Floor
Boston, MA 02108
ATTN: Frederick Civian
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Or submitted electronically to EPA at the following email address: stormwater.reports@epa.gov. After
December 21, 2020 all Annual Reports must be submitted electronically.
5.0. Non-Traditional MS4s
Non-traditional MS4s are MS4s owned and operated by the Commonwealth of Massachusetts, counties or
other public agencies within the Commonwealth of Massachusetts, and properties owned and operated by
the United States (Federal Facilities) within the Commonwealth of Massachusetts. This part addresses all
non-traditional MS4s except MS4s that are owned or operated by transportation agencies, which are
addressed in part 6.0 below.
5.1.

Requirements for Non-Traditional MS4s

All requirements and conditions of parts 1 – 4 above apply to all Non-traditional MS4s, except as
specifically provided below:
5.1.1.

Public education
For the purpose of this permit, the audiences for a Non-traditional MS4 include the employees,
clients and customers (including students at education MS4s), visitors to the property, tenants, long
term contractors and any other contractors working at the facility where the MS4 is located. The
permittee may use some of the educational topics included in part 2.3.2.d. as appropriate, or may
focus on topics specific to the MS4. The permittee shall document the educational topics for each
target audience in the SWMP and annual reports.

5.1.2.

Ordinances and regulatory mechanisms
Some Non-traditional MS4s may not have authority to enact an ordinance, by-law, or other
regulatory mechanisms. MS4s without the authority to enact an ordinance shall ensure that written
policies or procedures are in place to address the requirements of part 2.3.4.5., part 2.3.4.6 and part
2.3.6.a.

5.1.3.

Assessment of Regulations
Non-traditional MS4s do not need to meet the requirements of part 2.3.6.c.

5.1.4.

New Dischargers
New MS4 facilities are subject to additional water quality-based requirements if they fall within the
definition of “new discharger” under 40 CFR § 122.2: “A new discharger is any building, structure,
facility or installation (a) from which there is or may be a ‘discharge of pollutants’ (b) that did not
commence the ‘discharge of pollutants’ at a particular ‘site’ prior to August 13, 1979; (c) which is
not a ‘new source’; and (d) which never received a finally effective NPDES permit for discharges at
that ‘site.’ The term "site" is defined in § 122.2 to mean "the land or water area where any 'facility
or activity' is physically located or conducted including adjacent land used in connection with the
facility or activity."
Consistent with these definitions, a Non-traditional MS4 is a “new discharger” if it discharges
stormwater from a new facility with an entirely new separate storm sewer system that is not
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physically located on the same or adjacent land as an existing facility and associated system
operated by the same MS4.
Any Non-traditional MS4 facility that is a “new discharger” and discharges to a waterbody listed in
category 5 or 4b on the Massachusetts Integrated Report of waters listed pursuant to Clean Water
Act section 303(d) and 305(b) due to nutrients (Total Nitrogen or Total Phosphorus), metals
(Cadmium, Copper, Iron, Lead or Zinc), solids (TSS or Turbidity), bacteria/pathogens (E. Coli,
Enteroccus or Fecal Coliform), chloride (Chloride) or oil and grease (Petroleum Hydrocarbons or
Oil and Grease), or discharges to a waterbody with an approved TMDL for any of those pollutants,
is not eligible for coverage under this permit and shall apply for an individual permit.
Any Non-traditional MS4 facility that is a “new discharger” and discharges to a waterbody that is in
attainment is subject to Massachusetts antidegradation regulations at 314 CMR 4.04. The permittee
shall comply with the provisions of 314 CMR 4.04 including information submittal requirements
and obtaining authorization for new discharges where appropriate 16. Any authorization of new
discharges by MassDEP shall be incorporated into the permittee's SWMP. If an applicable
MassDEP approval specifies additional conditions or requirements, then those requirements are
incorporated into this permit by reference. The permittee must comply with all such requirements.
6.0 Requirements for MS4s Owned or Operated by Transportation Agencies
This part applies to all MS4s owned or operated by any state or federal transportation agency (except
Massachusetts Department of Transportation –MassDOT- Highway Division, which is subject to a separate
individual permit). All requirements and conditions of this permit apply with the following exceptions:
6.1

Public education
For the purpose of this permit, the audiences for a transportation agency education program include the general
public (users of the roadways), employees, and any contractors working at the location. The permittee may use
some of the educational topics included in part 2.3.2.d. as appropriate, or may focus on topics specific to the
agency. The permittee shall document the educational topics for each target audience.

6.2

Ordinances and regulatory mechanisms
The transportation agency may not have authority to enact an ordinance, by-law or other regulatory
mechanisms. The agency shall ensure that written agency policies or procedures are in place to address the
requirements of part 2.3.4.5., part 2.3.4.6 and part 2.3.6.a.

6.3

Assessment of regulations

Non-traditional MS4s do not need to meet the requirements of part 2.3.6.c.
6.4

New Dischargers
New MS4 facilities are subject to additional water quality-based requirements if they fall within the definition
of “new dischargers” under 40 CFR § 122.2: “A new discharger is any building, structure, facility or
installation (a) from which there is or may be a ‘discharge of pollutants’ (b) that did not commence the
‘discharge of pollutants’ at a particular ‘site’ prior to August 13, 1979; (c) which is not a ‘new source’; and (d)
which never received a finally effective NPDES permit for discharges at that ‘site.’ The term "site" is defined

16

Contact MassDEP for guidance on compliance with 314 CMR 4.04
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in § 122.2 to mean "the land or water area where any 'facility or activity' is physically located or conducted
including adjacent land used in connection with the facility or activity."
Consistent with these definitions, a new transportation MS4 is a “new discharger” if it discharges stormwater
from a new facility with an entirely new separate storm sewer system that is not physically located on the same
or adjacent land as an existing facility and associated system operated by the same MS4.
Any transportation MS4 facility that is a “new discharger” and discharges to a waterbody listed as impaired in
category 5 or 4b on the Massachusetts Integrated Report of waters listed pursuant to Clean Water Act section
303(d) and 305(b) due to nutrients (Total Nitrogen or Total Phosphorus), metals (Cadmium, Copper, Iron,
Lead or Zinc), solids (TSS or Turbidity), bacteria/pathogens (E. Coli, Enteroccus or Fecal Coliform), chloride
(Chloride) or oil and grease (Petroleum Hydrocarbons or Oil and Grease), or discharges to a waterbody with an
approved TMDL for any of those pollutants, is not eligible for coverage under this permit and shall apply for
an individual permit.
Any transportation MS4 facility that is a “new discharger” and discharges to a waterbody that is in attainment
is subject to Massachusetts antidegradation regulations at 314 CMR 4.04. The permittee shall comply with the
provisions of 314 CMR 4.04 including information submittal requirements and obtaining authorization for new
discharges where appropriate 17. Any authorization of new discharges by MassDEP shall be incorporated into
the permittee's SWMP. If an applicable MassDEP approval specifies additional conditions or requirements,
then those requirements are incorporated into this permit by reference. The permittee must comply with all
such requirements.

17

Contact MassDEP for guidance on compliance with 314 CMR 4.04
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APPENDIX D
THREATENED AND ENDANGERED SPECIES LIST LETTER FROM NEW ENGLAND
ECOLOGICAL SERVICES FIELD OFFICE

United States Department of the Interior
FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104
http://www.fws.gov/newengland

In Reply Refer To:
Consultation Code: 05E1NE00-2018-SLI-2837
Event Code: 05E1NE00-2018-E-06647
Project Name: holyoke town boundary map

August 21, 2018

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
ƒ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
(603) 223-2541
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Project Summary
Consultation Code: 05E1NE00-2018-SLI-2837
Event Code:

05E1NE00-2018-E-06647

Project Name:

holyoke town boundary map

Project Type:

** OTHER **

Project Description: MS 4 Notice of Intent for Holyoke, MA
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/42.22441267461942N72.63930318362088W

Counties: Hampden, MA | Hampshire, MA
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Event Code: 05E1NE00-2018-E-06647

Endangered Species Act Species
There is a total of 2 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

Northern Long-eared Bat Myotis septentrionalis

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Flowering Plants
NAME

STATUS

Small Whorled Pogonia Isotria medeoloides

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1890

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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Appendix C

APPENDIX C
ENDANGERED SPECIES GUIDANCE
A.

Background

In order to meet its obligations under the Clean Water Act and the Endangered Species Act
(ESA), and to promote the goals of those Acts, the Environmental Protection Agency (EPA) is
seeking to ensure the activities regulated by this general permit do not adversely affect
endangered and threatened species or critical habitat. Applicants applying for permit coverage
must assess the impacts of their stormwater discharges and discharge-related activities on
federally listed endangered and threatened species (“listed species”) and designated critical
habitat (“critical habitat”) to ensure that those goals are met. Prior to obtaining general permit
coverage, applicants must meet the ESA eligibility provisions of this permit by following the
steps in this Appendix 1.
Applicants also have an independent ESA obligation to ensure that their activities do not result in
any prohibited “take” of listed species12. The term “Take” is used in the ESA to include harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to engage in any such
conduct. “Harm” is further defined to include significant habitat modification or degradation that
results in death or injury to listed species by significantly impairing essential behavioral patterns
including breeding, feeding, or sheltering. “Harass” is defined as intentional or negligent actions
that create the likelihood of injury to listed species to such an extent as to significantly disrupt
normal behavior patterns which include, but are not limited to, breeding, feeding, or sheltering.
Many of the measures required in this general permit and in these instructions to protect species
may also assist in ensuring that the applicant’s activities do not result in a prohibited take of
species in violation of section 9 of the ESA. If the applicant has plans or activities in an area
where endangered and threatened species are located, they may wish to ensure that they are
protected from potential take liability under ESA section 9 by obtaining an ESA section 10 permit
or by requesting formal consultation under ESA section 7. Applicants that are unsure whether to
pursue a section 10 permit or a section 7 consultation for takings protection should confer with
the appropriate United States Fish and Wildlife Service (USFWS) office or the National Marine
Fisheries Service (NMFS), (jointly the Services).
Currently, there are 20 species of concern for applicants applying for permit coverage, namely the
Dwarf wedgemussel (Alasmidonta heterodon), Northeastern bulrush (Scirpus ancistrochaetus),
Sandplain gerardia (Agalinis acuta), Piping Plover (Charadrius melodus), Roseate Tern (Sterna
dougallii), Northern Red-bellied cooter (Pseudemys rubriventis), Bog Turtle (Glyptemys
muhlenbergii), Small whorled Pogonia (Isotria medeoloides), Puritan tiger beetle (Cicindela
puritana), American burying beetle (Nicrophorus americanus), Northeastern beach tiger beetle
(Cicindela dorsalis), Northern Long-eared Bat (Myotis septentriolis)Atlantic Sturgeon (Acipenser
oxyrinchus), Shortnose Sturgeon (Acipenser brevirostrum), North Atlantic Right Whale
(Eubalaena glacialis) Humpback Whale (Megaptera novaengliae), Fin Whale (Balaenoptera
physalus), Kemp’s Ridley Sea Turtle (Lepidochelys kempii), Loggerhead Sea Turtle (Caretta
caretta), Leatherback Sea Turtle (Dermochelys coriacea), and the Green Turtle (Chelonia
1
EPA strongly encourages applicants to begin this process at the earliest possible stage to ensure the notification
requirements for general permit coverage are complete upon Notice of Intent (NOI) submission.
2 Section 9 of the ESA prohibits any person from “taking” a listed species (e.g. harassing or harming it) unless: (1) the
taking is authorized through an “incidental take statement” as part of completion of formal consultation according to
ESA section 7; (2) where an incidental take permit is obtained under ESA section 10 (which requires the development
of a habitat conversion plan; or (3) where otherwise authorized or exempted under the ESA. This prohibition applies to
all entities including private individuals, businesses, and governments.
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mydas). The Atlantic Sturgeon, Shortnose Sturgeon, North Atlantic Right Whale, Humpback
Whale, Fin Whale, Loggerhead Sea Turtle, Kemp’s Ridley Sea Turtle, Leatherback Sea Turtle
and Green Turtle are listed under the jurisdiction of NMFS. The Dwarf wedgemussel,
Northeastern bulrush, Sandplain gerardia, Piping Plover, Northern Red-bellied cooter, Bog
Turtle, Small whorled Pogonia, Roseate Tern, Puritan tiger beetle, Northeastern beach tiger
beetle, Northern Long-eared Bat and American burying beetle are listed under the jurisdiction of
the U.S. Fish and Wildlife Service.
Any applicant seeking coverage under this general permit, must consult with the Services where
appropriate. When listed species are present, permit coverage is only available if EPA
determines, or the applicant determines and EPA concurs, that the discharge or discharge related
activities will have “no affect” on the listed species or critical habitat, or the applicant or EPA
determines that the discharge or discharge related activities are “not likely to adversely affect”
listed species or critical habitat and formal or informal consultation with the Services has been
concluded and results in written concurrence by the Services that the discharge is “not likely to
adversely affect” an endangered or threatened species or critical habitat.
EPA may designate the applicants as non-Federal representatives for the general permit for the
purpose of carrying out formal or informal consultation with the Services (See 50 CFR §402.08
and §402.13). By terms of this permit, EPA has automatically designated operators as nonFederal representatives for the purpose of conducting formal or informal consultation with the
U.S. Fish and Wildlife Service. EPA has not designated operators as non-Federal representatives
for the purpose of conducting formal or informal consultation with the National Marine Fisheries
Service. EPA has determined that discharges from MS4s are not likely to adversely affect listed
species or critical habitat under the jurisdiction of the National Marine Fisheries Service. EPA has
initiated informal consultation with the National Marine Fisheries Service on behalf of all
permittees and no further action is required by permittees in order to fulfill ESA requirements of
this permit related to species under the jurisdiction of NMFS
B.

The U.S. Fish and Wildlife Service ESA Eligibility Process

Before submitting a notice of intent (NOI) for coverage by this permit, applicants must determine
whether they meet the ESA eligibility criteria by following the steps in Section B of this
Appendix. Applicants that cannot meet the eligibility criteria in Section B must apply for an
individual permit.

The USFWS ESA eligibility requirements of this permit relating to the Dwarf wedgemussel,
Northeastern bulrush, Sandplain gerardia, Piping Plover, Northern Red-bellied cooter, Bog
Turtle, Small whorled Pogonia, Roseate Tern, Puritan tiger beetle, Northeastern beach tiger
beetle, Northern Long-eared Bat and American burying beetle may be satisfied by documenting
that one of the following criteria has been met:
USFWS Criterion A:

No endangered or threatened species or critical habitat are in proximity
to the stormwater discharges or discharge related activities.

USFWS Criterion B:

In the course of formal or informal consultation with the Fish and
Wildlife Service, under section 7 of the ESA, the consultation resulted in
either a no jeopardy opinion (formal consultation) or a written
concurrence by USFWS on a finding that the stormwater discharges and
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discharge related activities are “not likely to adversely affect” listed
species or critical habitat (informal consultation).
USFWS Criterion C:

1.

Using the best scientific and commercial data available, the effect of the
stormwater discharge and discharge related activities on listed species
and critical habitat have been evaluated. Based on those evaluations, a
determination is made by EPA, or by the applicant and affirmed by EPA,
that the stormwater discharges and discharge related activities will have
“no affect” on any federally threatened or endangered listed species or
designated critical habitat under the jurisdiction of the USFWS.

The Steps to Determine if the USFWS ESA Eligibility Criteria Can Be Met

To determine eligibility, you must assess the potential effects of your known stormwater
discharges and discharge related activities on listed species or critical habitat, PRIOR to
completing and submitting a Notice of Intent (NOI). You must follow the steps outlined below
and document the results of your eligibility determination.

Step 1 – Determine if you can meet USFWS Criterion A
USFWS Criterion A:

You can certify eligibility, according to USFWS Criterion A, for
coverage by this permit if, upon completing the Information, Planning,
and Conservation (IPaC) online system process, you printed and saved
the preliminary determination which indicated that federally listed
species or designated critical habitats are not present in the action area.
See Attachment 1 to Appendix C for instructions on how to use IPaC.

If you have met USFWS Criterion A skip to Step # 4.
If you have not met USFWS Criterion A, go to Step # 2.

Step 2 – Determine if You Can Meet Eligibility USFWS Criteria B
USFWS Criterion B:

You can certify eligibility according to USFWS Criteria B for coverage
by this permit if you answer “Yes” to all of the following questions:

1) Does your action area contain one or more of the following species: Sandplain gerardia,
Small whorled Pogonia, American burying beetle, Dwarf wedgemussel, Northeastern
bulrush, Piping Plover, Northern Red-bellied cooter, Bog Turtle, Roseate Tern, Puritan
tiger beetle, and Northeastern beach tiger beetle?
AND
2) Did your assessment of the discharge and discharge related activities indicate that the
discharge or discharge related activities “may affect” or are “not likely to adversely
affect” listed species or critical habitat?
AND
3) Did you contact the USFWS and did the formal or informal consultation result in either a
“no jeopardy” opinion by the USFWS (for formal consultation) or concurrence by the
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USFWS that your activities would be “not likely to adversely affect” listed species or
critical habitat (for informal consultation)?
AND
4) Do you agree to implement all measures upon which the consultation was conditioned?
5) Do you agree that if, during the course of the permit term, you plan to install a structural
BMP not identified in the NOI that you will re-initiate informal or formal consultation
with USFWS as necessary?
Use the guidance below Step 3 to understand effects determination and to answer these questions.
If you answered “Yes” to all four questions above, you have met eligibility USFWS Criteria B.
Skip to Step 4.
If you answered “No” to any of the four questions above, go to Step 3.

Step 3 – Determine if You Can Meet Eligibility USFWS Criterion C
USFWS Criterion C:

You can certify eligibility according to USFWS Criterion C for coverage
by this permit if you answer “Yes” to both of the following question:

1) Does your action area contain one or more of the following species: Northern Longeared Bat, Sandplain gerardia, Small whorled Pogonia and/or American burying beetle
and does not contain one any following species: Dwarf wedgemussel, Northeastern
bulrush, Piping Plover, Northern Red-bellied cooter, Bog Turtle, Roseate Tern, Puritan
tiger beetle, and Northeastern beach tiger beetle? 3
OR
2) Did the assessment of your discharge and discharge related activities and indicate that
there would be “no affect” on listed species or critical habitat and EPA provided
concurrence with your determination?
3) Do you agree that if, during the course of the permit term, you plan to install a structural
BMP not identified in the NOI that you will to conduct an endangered species screening
for the proposed site and contact the USFWS if you determine that the new activity “may
affect” or is “not likely to adversely affect” listed species or critical habitat under the
jurisdiction of the USFWS.
Use the guidance below to understand effects determination and to answer these questions.
If you answered “Yes” to both the question above, you have met eligibility USFWS Criterion C.
Go to Step 4.
If you answered “No” to either of the questions above, you are not eligible for coverage by this
permit. You must submit an application for an individual permit for your stormwater discharges.
(See 40 CFR 122.21).

USFWS Effects Determination Guidance:
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If you are unable to certify eligibility under USFWS Criterion A, you must assess
whether your stormwater discharges and discharge-related activities “may
affect”, will have “no affect” or are “not likely to adversely affect” listed species
or critical habitat. “Discharge-related activities” include: activities which cause,
contribute to, or result in point source stormwater pollutant discharges; and
measures to provide treatment for stormwater discharges including the siting,
construction and operational procedures to control, reduce or prevent water
pollution. Please be aware that no protection from incidental take liability is
provided under this criterion.
The scope of effects to consider will vary with each system. If you are having
difficulty in determining whether your system is likely to cause adverse effects to
a listed species or critical habitat, you should contact the USFWS for assistance.
In order to complete the determination of effects it may be necessary to follow
the formal or informal consultation procedures in section 7 of the ESA.
Upon completion of your assessment, document the results of your effects
determination. If your results indicate that stormwater discharges or discharge
related activities will have “no affect” on threatened or endangered species or
critical habitat and EPA concurs with your determination, you are eligible under
USFWS Criterion C of this Appendix. Your determination may be based on
measures that you implement to avoid, eliminate, or minimized adverse effects.
If the determination is “May affect” or “not likely to adversely affect” you must
contact the USFWS to discuss your findings and measures you could implement
to avoid, eliminate, or minimize adverse effects. If you and the USFWS reach
agreement on measures to avoid adverse effects, you are eligible under USFWS
Criterion B. Any terms and/or conditions to protect listed species and critical
habitat that you relied on in order to complete an adverse effects determination,
must be incorporated into your Storm Water Management Program (required by
this permit) and implemented in order to maintain permit eligibility.
If endangered species issues cannot be resolved: If you cannot reach agreement
with the USFWS on measures to avoid or eliminate adverse effects then you are
not eligible for coverage under this permit. You must seek coverage under an
individual permit.
Effects from stormwater discharges and discharge-related activities which could
pose an adverse effect include:
x

x

Hydrological: Stormwater discharges may cause siltation,
sedimentation, or induce other changes in receiving waters such as
temperature, salinity or pH. These effects will vary with the amount of
stormwater discharged and the volume and condition of the receiving
water. Where a discharge constitutes a minute portion of the total
volume of the receiving water, adverse hydrological effects are less
likely.
Habitat: Excavation, site development, grading and other surface
disturbance activities, including the installation or placement of
treatment equipment may adversely affect listed species or their habitat.
Stormwater from the small MS4 may inundate a listed species habitat.
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Toxicity: In some cases, pollutants in the stormwater may have toxic
effects on listed species.

Step 4 - Document Results of the Eligibility Determination
Once the USFWS ESA eligibility requirements have been met, you shall include documentation
of USFWS ESA eligibility in the Storm Water Management Program required by the permit.
Documentation for the various eligibility criteria are as follows:
x
x
x

USFWS Criterion A: A copy of the IPaC generated preliminary determination letter
indicating that no listed species or critical habitat is present within your action area. You shall
also include a statement on how you determined that no listed species or critical habitat are in
proximity to your stormwater system or discharges.
USFWS Criterion B: A dated copy of the USFWS letter of concurrence on a finding of “no
jeopardy” (for formal consultation) or “not likely to adversely affect” (for informal
consultation) regarding the ESA section 7 consultation.
USFWS Criterion C: A dated copy of the EPA concurrence with the operator’s
determination that the stormwater discharges and discharge-related activities will have “no
affect” on listed species or critical habitat.

C. Submittal of Notice of Intent
Once the ESA eligibility requirements of Part C of this Appendix have been metyoumay submit
the Notice of Intent indicating which Criterion you have met to be eligible for permit coverage.
Signature and submittal of the NOI constitutes your certification, under penalty of law, of
eligibility for permit coverage under 40 CFR 122.21.
D.

Duty to Implement Terms and Conditions upon which Eligibility was Determined

You must comply with any terms and conditions imposed under the ESA eligibility requirements
to ensure that your stormwater discharges and discharge related activities do not pose adverse
effects or jeopardy to listed species and/or critical habitat. You must incorporate such terms and
conditions into your Storm Water Management Program as required by this permit. If the ESA
eligibility requirements of this permit cannot be met, then you may not receive coverage under
this permit and must apply for an individual permit.
E.

Services Information

United States Fish and Wildlife Service Office
National websites for Endangered Species Information:
Endangered Species home page: http://endangered.fws.gov
ESA Section 7 Consultations: http://endangered.fws.gov/consultation/index.html
Information, Planning, and Conservation System (IPAC): http://ecos.fws.gov/ipac/
U.S. FWS – Region 5
Supervisor
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New England Field Office
U.S. Fish and Wildlife Services
70 Commercial Street, Suite 300
Concord, NH 03301
Natural Heritage Network
The Natural Heritage Network comprises 75 independent heritage program organizations
located in all 50 states, 10 Canadian provinces, and 12 countries and territories located
throughout Latin America and the Caribbean. These programs gather, manage, and
distribute detailed information about the biological diversity found within their
jurisdictions. Developers, businesses, and public agencies use natural heritage
information to comply with environmental laws and to improve the environmental
sensitivity of economic development projects. Local governments use the information to
aid in land use planning.
The Natural Heritage Network is overseen by NatureServe, the Network’s parent
organization, and is accessible on-line at:
http://www.natureserve.org/nhp/us_programs.htm, which provides websites and other
access to a large number of specific biodiversity centers.
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U.S. Fish and Wildlife IPaC system instructions

Use the following protocol to determine if any federally listed species or designated critical
habitats under USFWS jurisdiction exist in your action area:
Enter your project specific information into the “Initial Project Scoping” feature of the
Information, Planning, and Conservation (IPaC) system mapping tool, which can be found at the
following location:
http://ecos.fws.gov/ipac/
a. Indicate the action area 1 for the MS4 by either:
a. Drawing the boundary on the map or by uploading a shapefile.
Select “Continue”

c. Click on the “SEE RESOURCE LIST” button and on the next screen you can export a
trust resources list.This will provided a list of natural resources of concern, which will
include an Endangered Species Act Species list. You may also request an official species
list under “REGULATORY DOCUMENTS” Save copies and retain for your records

1

The action area is defined by regulation as all areas to be affected directly or indirectly by the action and not
merely the immediate area involved in the action (50 CFR §402.02). This analysis is not limited to the "footprint" of
the action nor is it limited by the Federal agency's authority. Rather, it is a biological determination of the reach of
the proposed action on listed species. Subsequent analyses of the environmental baseline, effects of the action, and
levels of incidental take are based upon the action area.

The documentation used by a Federal action agency to initiate consultation should contain a description of the action
area as defined in the Services' regulations and explained in the Services' consultation handbook. If the Services
determine that the action area as defined by the action agency is incorrect, the Services should discuss their rationale
with the agency or applicant, as appropriate. Reaching agreement on the description of the action area is desirable
but ultimately the Services can only consult when an action area is defined properly under the regulations.
For storm water discharges or discharge related activities, the action area should encompass the following:
• The immediate vicinity of, or nearby, the point of discharge into receiving waters.
• The path or immediate area through which or over which storm water flows from the municipality to the point
of discharge into the receiving water. This includes areas in the receiving water downstream from the point of
discharge.
• Areas that may be impacted by construction or repair activities. This extends as far as effects related to noise
(from construction equipment, power tools, etc.) and light (if work is performed at night) may reach.
The action area will vary with the size and location of the outfall pipe, the nature and quantity of the storm water
discharges, and the type of receiving waters, among other factors.
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National Historic Preservation Act Guidance
Background
Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to take
into account the effects of Federal “undertakings” on historic properties that are either listed on,
or eligible for listing on, the National Register of Historic Places. The term federal “undertaking”
is defined in the NHPA regulations to include a project, activity, or program of a federal agency
including those carried out by or on behalf of a federal agency, those carried out with federal
financial assistance, and those requiring a federal permit, license or approval. See 36 CFR
800.16(y). Historic properties are defined in the NHPA regulations to include prehistoric or
historic districts, sites, buildings, structures, or objects that are included in, or are eligible for
inclusion in, the National Register of Historic Places. This term includes artifacts, records, and
remains that are related to and located within such properties. See 36 CFR 800.16(1).
EPA’s issuance of a National Pollutant Discharge Elimination System (NPDES) General Permit
is a federal undertaking within the meaning of the NHPA regulations and EPA has determined
that the activities to be carried out under the general permit require review and consideration, in
order to be in compliance with the federal historic preservation laws and regulations. Although
individual submissions for authorization under the general permit do not constitute separate
federal undertakings, the screening processes provides an appropriate site-specific means of
addressing historic property issues in connection with EPA’s issuance of the permit. To address
any issues relating to historic properties in connection with the issuance of this permit, EPA has
included a screening process for applicants to identify whether properties listed or eligible for
listing on the National Register of Historic Places are within the path of their discharges or
discharge-related activities (including treatment systems or any BMPs relating to the discharge or
treatment process) covered by this permit.
Applicants seeking authorization under this general permit must comply with applicable, State,
Tribal, and local laws concerning the protection of historic properties and places and may be
required to coordinate with the State Historic Preservation Officer (SHPO) and/or Tribal Historic
Preservation Officer (THPO) and others regarding effects of their discharges on historic
properties.

Activities with No Potential to Have an Effect on Historic Properties
A determination that a federal undertaking has no potential to have an effect on historic properties
fulfills an agency’s obligations under NHPA. EPA has reason to believe that the vast majority of
activities authorized under this general permit will have no potential effects on historic properties.
This permit typically authorizes discharges from existing facilities and requires control of the
pollutants discharged from the facility. EPA does not anticipate effects on historic properties from
the pollutants in the authorized discharges. Thus, to the extent EPA’s issuance of this general
permit authorizes discharges of such constituents, confined to existing channels, outfalls or
natural drainage areas, the permitting action does not have the potential to cause effects on
historical properties.
In addition, the overwhelming majority of sources covered under this permit will be facilities that
are seeking renewal of previous permit authorization. These existing dischargers should have
already addressed NHPA issues in the previous general permit as they were required to certify
that they were either not affecting historic properties or they had obtained written agreement from
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the applicable SHPO or THPO regarding methods of mitigating potential impacts. To the extent
this permit authorizes renewal of prior coverage without relevant changes in operations the
discharge has no potential to have an effect on historic properties.
Activities with Potential to Have an Effect on Historic Properties
EPA believes this permit may have some potential to have an effect on historic properties the
applicant undertakes the construction and/or installation of control measures that involve
subsurface disturbance that involves less than 1 acre of land. (Ground disturbances of 1 acre or
more require coverage under the Construction General Permit.) Where there is disturbance of
land through the construction and/or installation of control measures, there is a possibility that
artifacts, records, or remains associated with historic properties could be impacted. Therefore, if
the applicant is establishing new or altering existing control measures to manage their discharge
that will involve subsurface ground disturbance of less than 1 acre, they will need to ensure (1)
that historic properties will not be impacted by their activities or (2) that they are in compliance
with a written agreement with the SHPO, THPO, or other tribal representative that outlines all
measures the applicant will carry out to mitigate or prevent any adverse effects on historic
properties.
Examples of Control Measures Which Involve Subsurface Disturbance
The type of control measures that are presumptively expected to cause subsurface ground
disturbance include:
x
x

Dikes

x

Catch basins, drainage inlets

x

Ditches, trenches, channels, swales

x

Land manipulation; contouring, sloping, and grading

x

Berms

x

Ponds, bioretention areas

x

Culverts, pipes

x

Perimeter Drains
Installation of manufactured treatment devices

EPA cautions applicants that this list is non-inclusive. Other control measures that involve earth
disturbing activities that are not on this list must also be examined for the potential to affect
historic properties.

Certification
Upon completion of this screening process the applicant shall certify eligibility for this permit
using one of the following criteria on their Notice of Intent for permit coverage:
Criterion A: The discharges do not have the potential to cause effects on historic
properties.
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Criterion B: A historic survey was conducted. The survey concluded that no historic
properties are present. Discharges do not have the potential to cause effects on historic
properties.
Criterion C: The discharges and discharge related activities have the potential to have
an effect on historic properties, and the applicant has obtained and is in compliance with
a written agreement with the State Historic Preservation Officer (SHPO), Tribal Historic
Preservation Officer (TPHO), or other tribal representative that outlines measures the
applicant will carry out to mitigate or prevent any adverse effects on historic properties.
Authorization under the general permit is available only if the applicant certifies and documents
permit eligibility using one of the eligibility criteria listed above. Small MS4s that cannot meet
any of the eligibility criteria in above must apply for an individual permit.

Screening Process
Applicants or their consultant need to answer the questions and follow the appropriate procedures
below to assist EPA in compliance with 36 CFR 800.

Question 1: Is the facility an existing facility authorized by the previous permit or a new facility
and the applicant is not undertaking any activity involving subsurface land disturbance less than
an acre?
YES - The applicant should certify that fact in writing and file the statement with the
EPA. This certification must be maintained as part of the records associated with the
permit.
The applicant should certify eligibility for this permit using Criterion A on their
Notice of Intent for permit coverage. The applicant does not need to contact the state
Historic Commission. Based on that statement, EPA will document that the project has
“no potential to cause effects” (36 CFR 800.3(a)(1)). There are no further obligations
under the Section 106 regulations.
NO- Go to Question 2.
Question 2: Is the property listed in the National Register of Historic Places or have prior
surveys or disturbances revealed the existence of a historic property or artifacts?
NO - The applicant should certify that fact in writing and file the statement with the EPA.
This certification must be maintained as part of the records associated with the permit.
The applicant should certify eligibility for this permit using Criterion B on their
Notice of Intent for permit coverage. The applicant does not need to contact the state
Historic Commission. Based on that statement, EPA will document that the project has
“no potential to cause effects” (36 CFR 800.3(a)(1)). There are no further obligations
under the Section 106 regulations.
YES - The applicant or their consultant should prepare a complete information submittal
to the SHPO. The submittal consists of:
Ɣ&RPSOHWHG3URMHFW1RWLILFDWLRQ)RUP- forms available at
http://www.sec.state.ma.us/mhc/mhcform/formidx.htm;
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Ɣ86*6PDSVHFWLRQZLWKWKHDFWXDOSURMHFWERXQGDULHVFOHDUO\LQGLFDWHGDQG
Ɣ6FDOHGSURMHFWSODQVVKRZLQJH[LVWLQJDQGSURSRVHGFRQGLWLRQV
(1) Please note that the SHPO does not accept email for review. Please mail a
paper copy of your submittal (Certified Mail, Return Receipt Requested) or deliver
a paper copy of your submittal (and obtain a receipt) to:
State Historic Preservation Officer
Massachusetts Historical Commission
220 Morrissey Blvd.
Boston MA 02125.
(2) Provide a copy of your submittal and the proof of MHC delivery showing the
date MHC received your submittal to:
NPDES Permit Branch Chief
US EPA Region 1 (OEP06-1)
5 Post Office Square, Suite 100
Boston MA 02109-3912.
The SHPO will comment within thirty (30) days of receipt of complete submittals, and
may ask for additional information. Consultation, as appropriate, will include EPA, the
SHPO and other consulting parties (which includes the applicant). The steps in the
federal regulations (36 CFR 800.2 to 800.6, etc.) will proceed as necessary to conclude
the Section 106 review for the undertaking. The applicant should certify eligibility for
this permit using Criterion C on their Notice of Intent for permit coverage.
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3KRVSKRUXV70'/V $SSOLFDEOH7RSDUW,,2I$SSHQGL[)2QO\ $QG0HWKRG
7R&DOFXODWH,QFUHDVHVLQ3KRVSKRUXV/RDGGXHWR'HYHORSPHQW
$WWDFKPHQW±3KRVSKRUXV5HGXFWLRQ&UHGLWV)RU6HOHFWHG(QKDQFHG1RQ6WUXFWXUDO%03V
$WWDFKPHQW3KRVSKRUXV5HGXFWLRQ&UHGLWV)RU6HOHFWHG6WUXFWXUDO%03V





3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

$5HTXLUHPHQWVIRU'LVFKDUJHVWR,PSDLUHG:DWHUVZLWKDQ$SSURYHG0DVV'(3,Q6WDWH
70'/

,&KDUOHV5LYHU:DWHUVKHG3KRVSKRUXV70'/5HTXLUHPHQWV

2Q2FWREHU(3$DSSURYHGWKHFinal TMDL for Nutrients in the Lower Charles River
Basin /RZHU&KDUOHV70'/ DQGRQ-XQH(3$DSSURYHGWKHTotal Maximum Daily
Load for Nutrients in the Upper/Middle Charles River 8SSHU0LGGOH&KDUOHV70'/ 7KH
IROORZLQJSKRVSKRUXVUHGXFWLRQUHTXLUHPHQWVDGGUHVVSKRVSKRUXVLQ06GLVFKDUJHV

7RDGGUHVVWKHGLVFKDUJHRISKRVSKRUXVIURPLWV06WKHSHUPLWWHHVKDOOGHYHORSD
3KRVSKRUXV&RQWURO3ODQ 3&3 GHVLJQHGWRUHGXFHWKHDPRXQWRISKRVSKRUXVLQVWRUPZDWHU
6: GLVFKDUJHVIURPLWV06WRWKH&KDUOHV5LYHUDQGLWVWULEXWDULHV7KH3&3VKDOOEH
FRPSOHWHGLQSKDVHVDQGWKHSHUPLWWHHVKDOODGGLWDVDQDWWDFKPHQWWRLWVZULWWHQ6:03
XSRQFRPSOHWLRQDQGUHSRUWLQDQQXDOUHSRUWVSXUVXDQWWRSDUWRIWKH3HUPLWRQLWV
SURJUHVVWRZDUGDFKLHYLQJLWV3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQW7KH3&3VKDOOEH
GHYHORSHGDQGIXOO\LPSOHPHQWHGDVVRRQDVSRVVLEOHEXWQRODWHUWKDQ\HDUVDIWHUWKH
SHUPLWHIIHFWLYHGDWHLQDFFRUGDQFHZLWKWKHSKDVHVDQGVFKHGXOHRXWOLQHGEHORZ(DFK3KDVH
VKDOOFRQWDLQWKHHOHPHQWVUHTXLUHGRIHDFKSKDVHDVGHVFULEHGLQSDUWVDWKURXJKFEHORZ
7KHWLPLQJRIHDFKSKDVHRYHU\HDUVIURPWKHSHUPLWHIIHFWLYHGDWHLV

\HDUVDIWHU
\HDUVDIWHU
\HDUVDIWHU \HDUVDIWHU
SHUPLWHIIHFWLYH
SHUPLWHIIHFWLYH
SHUPLWHIIHFWLYH
SHUPLWHIIHFWLYH
GDWH
GDWH
GDWH
GDWH
&UHDWH3KDVH
,PSOHPHQW3KDVH


3ODQ
3ODQ

&UHDWH3KDVH
,PSOHPHQW3KDVH

3ODQ
3ODQ


&UHDWH3KDVH
,PSOHPHQW3KDVH
3ODQ
3ODQ


D3KDVH

 7KHSHUPLWWHHVKDOOFRPSOHWHDZULWWHQ3KDVHSODQRIWKH3&3ILYH\HDUVDIWHU
WKHSHUPLWHIIHFWLYHGDWHDQGIXOO\LPSOHPHQWWKH3KDVHSODQRIWKH3&3DV
VRRQDVSRVVLEOHEXWQRORQJHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH
 7KH3KDVHSODQRIWKH3&3VKDOOFRQWDLQWKHIROORZLQJHOHPHQWVDQGKDVWKH
IROORZLQJUHTXLUHGPLOHVWRQHV

,WHP
3KDVHRIWKH3&3&RPSRQHQWDQG
&RPSOHWLRQ
1XPEHU 0LOHVWRQHV
'DWH

/HJDODQDO\VLV
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH



0DVVDFKXVHWWV'HSDUWPHQWRI(QYLURQPHQWDO3URWHFWLRQFinal TMDL for Nutrients in the Lower
Charles River Basin&1

0DVVDFKXVHWWV'HSDUWPHQWRI(QYLURQPHQWDO3URWHFWLRQTotal Maximum Daily Load for Nutrients
in the Upper/Middle Charles River Basin, Massachusetts&1





3DJHRI

0$06*HQHUDO3HUPLW




)XQGLQJVRXUFHDVVHVVPHQW



'HILQHVFRSHRI3&3 3&3$UHD %DVHOLQH
3KRVSKRUXV/RDGDQG3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDG
'HVFULSWLRQRI3KDVHSODQQHGQRQVWUXFWXUDO
FRQWUROV




'HVFULSWLRQRI3KDVHSODQQHGVWUXFWXUDO
FRQWUROV



'HVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH
SURJUDPIRUVWUXFWXUDOFRQWUROV



3KDVHLPSOHPHQWDWLRQVFKHGXOH



(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVHRIWKH
3&3



&RPSOHWH:ULWWHQ3KDVH3&3



)XOOLPSOHPHQWDWLRQRIQRQVWUXFWXUDOFRQWUROV



3HUIRUPDQFH(YDOXDWLRQ



 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDOFRQWUROV
XVHGWRGHPRQVWUDWHWKDWWKHWRWDOSKRVSKRUXV
H[SRUWUDWH 3exp IURPWKH3&3$UHDLQ
PDVV\ULVHTXDOWRRUOHVVWKDQWKHDSSOLFDEOH
$OORZDEOH3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͺͲ 
3HUIRUPDQFH(YDOXDWLRQ









 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDOFRQWUROV
XVHGWRGHPRQVWUDWHWKDWWKHWRWDOSKRVSKRUXV
H[SRUWUDWH 3exp IURPWKH3&3$UHDLQ
PDVV\ULVHTXDOWRRUOHVVWKDQWKHDSSOLFDEOH
$OORZDEOH3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\

$SSHQGL[)

\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
DQG\HDUV
DIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH

\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLW
HIIHFWLYHGDWH

3DJHRI

0$06*HQHUDO3HUPLW







$SSHQGL[)

ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͷ 
7DEOH)3KDVHRIWKH3&3FRPSRQHQWVDQG0LOHVWRQHV

'HVFULSWLRQRI3KDVH3&3&RPSRQHQWV

/HJDO$QDO\VLV7KHSHUPLWWHHVKDOOGHYHORSDQGLPSOHPHQWDQDQDO\VLVWKDW
LGHQWLILHVH[LVWLQJUHJXODWRU\PHFKDQLVPVDYDLODEOHWRWKH06VXFKDVE\
ODZVDQGRUGLQDQFHVDQGGHVFULEHVDQ\FKDQJHVWRUHJXODWRU\PHFKDQLVPV
WKDWPD\EHQHFHVVDU\WRHIIHFWLYHO\LPSOHPHQWWKHHQWLUH3&37KLVPD\
LQFOXGHWKHFUHDWLRQRUDPHQGPHQWRIILQDQFLDODQGUHJXODWRU\DXWKRULWLHV
7KHSHUPLWWHHVKDOODGRSWQHFHVVDU\UHJXODWRU\FKDQJHVE\WKHHQGRIWKH
SHUPLWWHUP

)XQGLQJVRXUFHDVVHVVPHQW±7KHSHUPLWWHHVKDOOGHVFULEHNQRZQDQG
DQWLFLSDWHGIXQGLQJPHFKDQLVPV HJJHQHUDOIXQGLQJHQWHUSULVHIXQGLQJ
VWRUPZDWHUXWLOLWLHV WKDWZLOOEHXVHGWRIXQG3&3LPSOHPHQWDWLRQ7KH
SHUPLWWHHVKDOOGHVFULEHWKHVWHSVLWZLOOWDNHWRLPSOHPHQWLWVIXQGLQJ
SODQ7KLVPD\LQFOXGHEXWLVQRWOLPLWHGWRFRQFHSWXDOGHYHORSPHQW
RXWUHDFKWRDIIHFWHGSDUWLHVDQGGHYHORSPHQWRIOHJDODXWKRULWLHV

6FRSHRIWKH3&3%DVHOLQH3KRVSKRUXV/RDG 3base 3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR DQG$OORZDEOH3KRVSKRUXV/RDG 3allow 7KHSHUPLWWHH
VKDOOLQGLFDWHWKHDUHDLQZKLFKLWSODQVWRLPSOHPHQWWKH3&37KH
SHUPLWWHHPXVWFKRRVHRQHRIWKHIROORZLQJ  WRLPSOHPHQWLWV3&3LQWKH
HQWLUHDUHDZLWKLQLWVMXULVGLFWLRQ IRUPXQLFLSDOLWLHVWKLVZRXOGEHWKH
PXQLFLSDOERXQGDU\ ZLWKLQWKH&KDUOHV5LYHU:DWHUVKHGRU  WR
LPSOHPHQWLWV3&3RQO\LQWKHXUEDQL]HGDUHDSRUWLRQRIWKHSHUPLWWHH¶V
MXULVGLFWLRQZLWKLQWKH&KDUOHV5LYHU:DWHUVKHG7KHLPSOHPHQWDWLRQDUHD
VHOHFWHGE\WKHSHUPLWWHHLVNQRZQDVWKH³3&3$UHD´IRUWKDWSHUPLWWHH
7DEOH)DQG7DEOH)OLVWWKHSHUPLWWHHVVXEMHFWWRSKRVSKRUXV
UHGXFWLRQUHTXLUHPHQWVDORQJZLWKWKHHVWLPDWHG%DVHOLQH3KRVSKRURXV
/RDGVLQPDVV\UWKHFDOFXODWHG$OORZDEOH6WRUPZDWHU3KRVSKRUXV/RDGLQ
PDVV\UWKH6WRUPZDWHU3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWLQPDVV\UDQG
WKHUHVSHFWLYHSHUFHQWUHGXFWLRQVQHFHVVDU\7KHWZRWDEOHVFRQWDLQ
GLIIHUHQWUHGXFWLRQUHTXLUHPHQWVIRUHDFKSHUPLWWHHEDVHGRQWKH3&3$UHD
WKH\FKRRVH VHHDERYH ,IWKHSHUPLWWHHFKRRVHVWRLPSOHPHQWWKH3&3LQ
LWVHQWLUHMXULVGLFWLRQWKHSHUPLWWHHPD\GHPRQVWUDWHFRPSOLDQFHZLWKWKH
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDG
UHTXLUHPHQWVDSSOLFDEOHWRLWWKURXJKVWUXFWXUDODQGQRQVWUXFWXUDOFRQWUROV
RQGLVFKDUJHVWKDWRFFXURXWVLGHWKHUHJXODWHGDUHD,IWKHSHUPLWWHHFKRRVHV
WRLPSOHPHQWWKH3&3LQLWVUHJXODWHGDUHDRQO\WKHSHUPLWWHHPXVW
GHPRQVWUDWHFRPSOLDQFHZLWKWKH3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG
$OORZDEOH3KRVSKRUXV/RDGUHTXLUHPHQWVDSSOLFDEOHWRLWWKURXJKVWUXFWXUDO



7KHHVWLPDWHG%DVHOLQH3KRVSKRUXV/RDG$OORZDEOH3KRVSKRUXV/RDG3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQWDQGSHUFHQWUHGXFWLRQVSUHVHQWHGLQ7DEOH)DSSO\WRWKHHQWLUHZDWHUVKHGODQGDUHDWKDW
GUDLQVWRWKH&KDUOHV5LYHU DQGLWVWULEXWDULHVZLWKLQWKHSHUPLWWHH¶VMXULVGLFWLRQ

7KHHVWLPDWHG%DVHOLQH3KRVSKRUXV/RDG$OORZDEOH3KRVSKRUXV/RDG3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQWDQGSHUFHQWUHGXFWLRQVSUHVHQWHGLQ7DEOH)DSSO\RQO\WRWKHXUEDQL]HGDUHDSRUWLRQRIWKH
SHUPLWWHH¶VMXULVGLFWLRQWKDWGUDLQVWRWKH&KDUOHV5LYHURULWVWULEXWDULHV





3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

DQGQRQVWUXFWXUDOFRQWUROVRQGLVFKDUJHVWKDWRFFXUZLWKLQWKHUHJXODWHG
DUHDRQO\

7KHSHUPLWWHHVKDOOVHOHFWWKH%DVHOLQH3KRVSKRUXV/RDG6WRUPZDWHU
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDGWKDW
FRUUHVSRQGVWRWKH3&3$UHDVHOHFWHG7KHVHOHFWHG6WRUPZDWHU3KRVSKRUXV
5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDGZLOOEHXVHGWR
GHWHUPLQHFRPSOLDQFHZLWK3&3PLOHVWRQHVRIWKLV3KDVHDQG3KDVHDQG
3KDVH,IWKHSHUPLWWHHFKRRVHVWRLPSOHPHQWLWV3&3LQDOODUHDVZLWKLQ
LWVMXULVGLFWLRQZLWKLQWKH&KDUOHV5LYHU:DWHUVKHGWKHQWKHSHUPLWWHHVKDOO
XVH7DEOH)WRGHWHUPLQHWKH%DVHOLQH3KRVSKRUXV/RDG6WRUPZDWHU
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDGIRULWV
3&3$UHD,IWKHSHUPLWWHHFKRRVHVWRLPSOHPHQWLWV3&3RQO\ZLWKLQWKH
UHJXODWHGDUHDZLWKLQWKH&KDUOHV5LYHU:DWHUVKHGWKHQWKHSHUPLWWHHVKDOO
XVH7DEOH)WRGHWHUPLQHWKH%DVHOLQH3KRVSKRUXV/RDG6WRUPZDWHU
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDGIRULWV
3&3$UHD

7KH3HUPLWWHHPD\VXEPLWPRUHDFFXUDWHODQGXVHGDWDIURPZKLFKLV
WKH\HDUFKRVHQDVWKHEDVHOLQHODQGXVHIRUWKHSXUSRVHVRISHUPLW
FRPSOLDQFHIRU(3$WRUHFDOFXODWHEDVHOLQHSKRVSKRUXVVWRUPZDWHUORDGV
IRUXVHLQIXWXUHSHUPLWUHLVVXDQFHV8SGDWHGODQGXVHPDSVODQGDUHDV
FKDUDFWHULVWLFVDQG06DUHDDQGFDWFKPHQWGHOLQHDWLRQVVKDOOEHVXEPLWWHG
WR(3$DORQJZLWKWKH\HDUDQQXDOUHSRUWLQHOHFWURQLF*,6GDWDOD\HUIRUP
IRUFRQVLGHUDWLRQIRUIXWXUHSHUPLWUHTXLUHPHQWV8QWLOVXFKDWLPHDVIXWXUH
SHUPLWUHTXLUHPHQWVUHIOHFWLQIRUPDWLRQVXEPLWWHGLQWKH\HDUDQQXDO
UHSRUWWKHSHUPLWWHHVKDOOXVHWKH%DVHOLQH3KRVSKRUXV/RDG6WRUPZDWHU
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDG7DEOH
) LILWV3&3$UHDLVWKHSHUPLWWHH¶VHQWLUHMXULVGLFWLRQ RU7DEOH) LILWV
3&3$UHDLVWKHUHJXODWHGDUHDRQO\ WRFDOFXODWHFRPSOLDQFHZLWK
PLOHVWRQHVIRU3KDVHDQGRIWKH3&3

'HVFULSWLRQRI3KDVHSODQQHGQRQVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHVFULEHWKHQRQVWUXFWXUDOVWRUPZDWHUFRQWUROPHDVXUHVQHFHVVDU\WR
VXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXVH[SRUWPLOHVWRQHVLQ7DEOH)7KH
GHVFULSWLRQRIQRQVWUXFWXUDOFRQWUROVVKDOOLQFOXGHWKHSODQQHGPHDVXUHV
WKHDUHDVZKHUHWKHPHDVXUHVZLOOEHLPSOHPHQWHGDQGWKHDQQXDO
SKRVSKRUXVUHGXFWLRQVWKDWDUHH[SHFWHGWRUHVXOWIURPWKHLULPSOHPHQWDWLRQ
LQXQLWVRIPDVV\U$QQXDOSKRVSKRUXVUHGXFWLRQIURPQRQVWUXFWXUDO%03V
VKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)

'HVFULSWLRQRI3KDVHSODQQHGVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHYHORSDSULRULW\UDQNLQJRIDUHDVDQGLQIUDVWUXFWXUHZLWKLQWKH
PXQLFLSDOLW\IRUSRWHQWLDOLPSOHPHQWDWLRQRIVWUXFWXUDOSKRVSKRUXVFRQWUROV
GXULQJ3KDVH7KHUDQNLQJVKDOOEHGHYHORSHGWKURXJKWKHXVHRIDYDLODEOH



7KLVVXEPLVVLRQLVRSWLRQDODQGQHHGVRQO\EHGRQHLIWKHSHUPLWWHHKDVPRUHDFFXUDWHODQGXVH
LQIRUPDWLRQIURPWKDQLQIRUPDWLRQSURYLGHGE\0DVV*,6 KWWSZZZPDVVJRYDQIUHVHDUFKDQG
WHFKLWVHUYDQGVXSSRUWDSSOLFDWLRQVHUYRIILFHRIJHRJUDSKLFLQIRUPDWLRQ
PDVVJLVGDWDOD\HUVOXVKWPOUHWULHYHG RUWKHSHUPLWWHHKDVXSGDWHG06GUDLQDJHDUHD
FKDUDFWHULVWLFVDQGWKHSHUPLWWHHZRXOGOLNHWRXSGDWHWKH%DVHOLQH3KRVSKRUXV/RDG




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

VFUHHQLQJDQGPRQLWRULQJUHVXOWVFROOHFWHGGXULQJWKHSHUPLWWHUPHLWKHUE\
WKHSHUPLWWHHRUDQRWKHUHQWLW\DQGWKHPDSSLQJUHTXLUHGSXUVXDQWWRSDUW
RIWKH3HUPLW7KHSHUPLWWHHVKDOODOVRLQFOXGHLQWKLVSULRULW\
UDQNLQJDGHWDLOHGDVVHVVPHQWRIVLWHVXLWDELOLW\IRUSRWHQWLDOSKRVSKRUXV
FRQWUROPHDVXUHVEDVHGRQVRLOW\SHVDQGRWKHUIDFWRUV7KHSHUPLWWHHVKDOO
FRRUGLQDWHWKLVDFWLYLW\ZLWKWKHUHTXLUHPHQWVRISDUWERIWKH3HUPLW
$GHVFULSWLRQDQGWKHUHVXOWVRIWKLVSULRULW\UDQNLQJVKDOOEHLQFOXGHGLQ
3KDVHRIWKH3&37KHSHUPLWWHHVKDOOGHVFULEHWKHVWUXFWXUDOVWRUPZDWHU
FRQWUROPHDVXUHVQHFHVVDU\WRVXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXV
H[SRUWPLOHVWRQHVLQ7DEOH)7KHGHVFULSWLRQRIVWUXFWXUDOFRQWUROVVKDOO
LQFOXGHWKHSODQQHGDQGH[LVWLQJPHDVXUHVWKHDUHDVZKHUHWKHPHDVXUHV
ZLOOEHLPSOHPHQWHGRUDUHFXUUHQWO\LPSOHPHQWHGDQGWKHDQQXDO
SKRVSKRUXVUHGXFWLRQVLQXQLWVRIPDVV\UWKDWDUHH[SHFWHGWRUHVXOWIURP
WKHLULPSOHPHQWDWLRQ6WUXFWXUDOPHDVXUHVWREHLPSOHPHQWHGE\DWKLUG
SDUW\PD\EHLQFOXGHGLQDPXQLFLSDO3&3$QQXDOSKRVSKRUXVUHGXFWLRQV
IURPVWUXFWXUDO%03VVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR
$SSHQGL[)

'HVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH 2 0 3URJUDPIRUDOOSODQQHG
DQGH[LVWLQJVWUXFWXUDO%03V±7KHSHUPLWWHHVKDOOHVWDEOLVKDQ2SHUDWLRQ
DQG0DLQWHQDQFH3URJUDPIRUDOOVWUXFWXUDO%03VEHLQJFODLPHGIRU
SKRVSKRUXVUHGXFWLRQFUHGLWDVSDUWRI3KDVHRIWKH3&37KLVLQFOXGHV
%03VLPSOHPHQWHGWRGDWHDVZHOODV%03VWREHLPSOHPHQWHGGXULQJ
3KDVHRIWKH3&37KH2SHUDWLRQDQG0DLQWHQDQFH3URJUDPVKDOOEHFRPH
SDUWRIWKH3&3DQGLQFOXGH  LQVSHFWLRQDQGPDLQWHQDQFHVFKHGXOHIRU
HDFK%03DFFRUGLQJWR%03GHVLJQRUPDQXIDFWXUHUVSHFLILFDWLRQDQG  
SURJUDPRUGHSDUWPHQWUHVSRQVLEOHIRU%03PDLQWHQDQFH

3KDVH,PSOHPHQWDWLRQ6FKHGXOH±$VFKHGXOHIRULPSOHPHQWDWLRQRIDOO
SODQQHG3KDVH%03VLQFOXGLQJDVDSSURSULDWHREWDLQLQJIXQGLQJ
WUDLQLQJSXUFKDVLQJFRQVWUXFWLRQLQVSHFWLRQVPRQLWRULQJRSHUDWLRQDQG
PDLQWHQDQFHDFWLYLWLHVDQGRWKHUDVVHVVPHQWDQGHYDOXDWLRQFRPSRQHQWVRI
LPSOHPHQWDWLRQ,PSOHPHQWDWLRQRISODQQHG%03VPXVWEHJLQXSRQ
FRPSOHWLRQRIWKH3KDVH3ODQDQGDOOQRQVWUXFWXUDO%03VVKDOOEHIXOO\
LPSOHPHQWHGZLWKLQVL[\HDUVRIWKHSHUPLWHIIHFWLYHGDWH6WUXFWXUDO%03V
VKDOOEHGHVLJQHGDQGFRQVWUXFWHGWRHQVXUHWKHSHUPLWWHHZLOOFRPSO\ZLWK
WKHDQG\HDUSKRVSKRUXVORDGPLOHVWRQHVHVWDEOLVKHGLQ7DEOH)7KH
3KDVHSODQVKDOOEHIXOO\LPSOHPHQWHGDVVRRQDVSRVVLEOHEXWQRODWHU
WKDQ\HDUVDIWHUWKHHIIHFWLYHGDWHRISHUPLW

(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVHRIWKH3&3±7KHSHUPLWWHHVKDOO
HVWLPDWHWKHFRVWRILPSOHPHQWLQJWKH3KDVHQRQVWUXFWXUDODQGVWUXFWXUDO
FRQWUROVDQGDVVRFLDWHG2SHUDWLRQDQG0DLQWHQDQFH3URJUDP7KLVFRVW
HVWLPDWHFDQEHXVHGWRDVVHVVWKHYDOLGLW\RIWKHIXQGLQJVRXUFHDVVHVVPHQW
FRPSOHWHGE\\HDUDIWHUWKHSHUPLWHIIHFWLYHGDWHDQGWRXSGDWHIXQGLQJ
VRXUFHVDVQHFHVVDU\WRFRPSOHWH3KDVH

&RPSOHWHZULWWHQ3KDVH3ODQ±7KHSHUPLWWHHPXVWFRPSOHWHWKHZULWWHQ
3KDVH3ODQRIWKH3&3QRODWHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH
7KHFRPSOHWH3KDVH3ODQVKDOOLQFOXGH3KDVH3&3LWHPQXPEHUV
WKURXJKLQ7DEOH)7KHSHUPLWWHHVKDOOPDNHWKH3KDVH3ODQ



3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

DYDLODEOHWRWKHSXEOLFIRUSXEOLFFRPPHQWGXULQJ3KDVH3ODQ
GHYHORSPHQW(3$HQFRXUDJHVWKHSHUPLWWHHWRSRVWWKH3KDVH,3ODQRQOLQH
WRIDFLOLWDWHSXEOLFLQYROYHPHQW

3HUIRUPDQFH(YDOXDWLRQ±7KHSHUPLWWHHVKDOOHYDOXDWHWKHHIIHFWLYHQHVVRI
WKH3&3E\WUDFNLQJWKHSKRVSKRUXVUHGXFWLRQVDFKLHYHGWKURXJK
LPSOHPHQWDWLRQRIVWUXFWXUDODQGQRQVWUXFWXUDO%03VDQGWUDFNLQJ
LQFUHDVHVUHVXOWLQJIURPGHYHORSPHQW3KRVSKRUXVUHGXFWLRQVVKDOOEH
FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[) QRQVWUXFWXUDO%03
SHUIRUPDQFH DQG$WWDFKPHQWWR$SSHQGL[) VWUXFWXUDO%03
SHUIRUPDQFH IRUDOO%03VLPSOHPHQWHGWRGDWH3KRVSKRUXVH[SRUW
LQFUHDVHVVLQFHGXHWRGHYHORSPHQWVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)3KRVSKRUXVORDGLQJLQFUHDVHVDQGUHGXFWLRQV
LQXQLWRIPDVV\UVKDOOEHDGGHGRUVXEWUDFWHGIURPWKHDSSOLFDEOH%DVHOLQH
3KRVSKRUXV/RDGJLYHQLQ7DEOH)RU7DEOH)GHSHQGLQJRQWKH6FRSH
RI3&3FKRVHQWRHVWLPDWHWKH\HDUO\SKRVSKRURXVH[SRUWUDWHIURPWKH3&3
$UHD7KHSHUPLWWHHVKDOODOVRLQFOXGHDOOLQIRUPDWLRQUHTXLUHGLQSDUW,RI
WKLV$SSHQGL[LQHDFKSHUIRUPDQFHHYDOXDWLRQ3HUIRUPDQFHHYDOXDWLRQV
ZLOOEHLQFOXGHGDVSDUWRIHDFKSHUPLWWHH¶VDQQXDOUHSRUWDVUHTXLUHGE\SDUW
RIWKH3HUPLW


&RPPXQLW\$QQXDO6WRUPZDWHU3KRVSKRUXV/RDG5HGXFWLRQE\3HUPLWWHH&KDUOHV
5LYHU:DWHUVKHG

&RPPXQLW\

%DVHOLQH
3KRVSKRUXV
/RDGNJ\U

6WRUPZDWHU
3KRVSKRUXV
/RDG
5HGXFWLRQ
5HTXLUHPHQW
NJ\U

$OORZDEOH
3KRVSKRUXV
/RDGNJ\U

$UOLQJWRQ
$VKODQG
%HOOLQJKDP
%HOPRQW
















%URRNOLQH
&DPEULGJH
'HGKDP
'RYHU
)R[ERURXJK
)UDQNOLQ






















6WRUPZDWHU
3HUFHQW
5HGXFWLRQLQ
3KRVSKRUXV
/RDG  














,QPHHWLQJLWVSKRVSKRUXVUHGXFWLRQUHTXLUHPHQWVDSHUPLWWHHPD\TXDQWLI\SKRVSKRUXVUHGXFWLRQVE\
DFWLRQVXQGHUWDNHQE\DQRWKHUHQWLW\H[FHSWZKHUHWKRVHDFWLRQVDUHFUHGLWHGWR0DVV'27RUDQRWKHU
SHUPLWWHHLGHQWLILHGLQ$SSHQGL[)7DEOH)RU)




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

&RPPXQLW\$QQXDO6WRUPZDWHU3KRVSKRUXV/RDG5HGXFWLRQE\3HUPLWWHH&KDUOHV
5LYHU:DWHUVKHG

&RPPXQLW\

%DVHOLQH
3KRVSKRUXV
/RDGNJ\U

6WRUPZDWHU
3KRVSKRUXV
/RDG
5HGXFWLRQ
5HTXLUHPHQW
NJ\U

$OORZDEOH
3KRVSKRUXV
/RDGNJ\U

6WRUPZDWHU
3HUFHQW
5HGXFWLRQLQ
3KRVSKRUXV
/RDG  

+ROOLVWRQ




+RSHGDOH




+RSNLQWRQ




/H[LQJWRQ




/LQFROQ




0HGILHOG




0HGZD\




0HQGRQ




0LOIRUG




0LOOLV




1DWLFN




1HHGKDP




1HZWRQ




1RUIRON




6RPHUYLOOH




6KHUERUQ




:DOSROH




:DOWKDP




:DWHUWRZQ




:D\ODQG




:HOOHVOH\




:HVWRQ




:HVWZRRG




:UHQWKDP




0DVV'&5




7DEOH)%DVHOLQH3KRVSKRUXV/RDG3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQW
$OORZDEOH3KRVSKRUXV/RDGDQG3HUFHQW5HGXFWLRQLQ3KRVSKRUXV/RDG
IURP&KDUOHV5LYHU:DWHUVKHG)RUXVHZKHQ3&3$UHDLVFKRVHQWREH
WKHHQWLUHFRPPXQLW\ZLWKLQWKH&KDUOHV5LYHU:DWHUVKHG




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

8UEDQL]HG$UHD$QQXDO6WRUPZDWHU3KRVSKRUXV/RDG5HGXFWLRQE\3HUPLWWHH
&KDUOHV5LYHU:DWHUVKHG



&RPPXQLW\

%DVHOLQH
:DWHUVKHG
3KRVSKRUXV
/RDGNJ\U

6WRUPZDWHU
3KRVSKRUXV
/RDG
5HGXFWLRQ
5HTXLUHPHQW
NJ\U

$OORZDEOH
3KRVSKRUXV
/RDGNJ\U

$UOLQJWRQ
$VKODQG
%HOOLQJKDP
%HOPRQW
















%URRNOLQH
&DPEULGJH
'HGKDP
'RYHU
)R[ERURXJK
)UDQNOLQ
+ROOLVWRQ
+RSHGDOH
+RSNLQWRQ
/H[LQJWRQ
/LQFROQ
0HGILHOG
0HGZD\
0HQGRQ
0LOIRUG
0LOOLV
1DWLFN
1HHGKDP
1HZWRQ
1RUIRON
6RPHUYLOOH
6KHUERUQ
:DOSROH
:DOWKDP
:DWHUWRZQ
:D\ODQG
:HOOHVOH\





















































































6WRUPZDWHU
3HUFHQW
5HGXFWLRQLQ
3KRVSKRUXV
/RDG  

































3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

8UEDQL]HG$UHD$QQXDO6WRUPZDWHU3KRVSKRUXV/RDG5HGXFWLRQE\3HUPLWWHH
&KDUOHV5LYHU:DWHUVKHG

%DVHOLQH
:DWHUVKHG
3KRVSKRUXV
/RDGNJ\U

&RPPXQLW\

6WRUPZDWHU
3KRVSKRUXV
/RDG
5HGXFWLRQ
5HTXLUHPHQW
NJ\U

$OORZDEOH
3KRVSKRUXV
/RDGNJ\U

6WRUPZDWHU
3HUFHQW
5HGXFWLRQLQ
3KRVSKRUXV
/RDG  

:HVWRQ




:HVWZRRG




:UHQWKDP




0DVV'&5




7DEOH)%DVHOLQH3KRVSKRUXV/RDG3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQW
$OORZDEOH3KRVSKRUXV/RDGDQG3HUFHQW5HGXFWLRQLQ3KRVSKRUXV/RDG
IURP&KDUOHV5LYHU:DWHUVKHG)RUXVHZKHQ3&3$UHDLVFKRVHQWREH
RQO\WKHXUEDQL]HGDUHDSRUWLRQRIDSHUPLWWHH¶VMXULVGLFWLRQZLWKLQWKH
&KDUOHV5LYHU:DWHUVKHG


E3KDVH

 7KHSHUPLWWHHVKDOOFRPSOHWHWKH3KDVH3ODQRIWKH3&3\HDUVDIWHUWKH
SHUPLWHIIHFWLYHGDWHDQGIXOO\LPSOHPHQWWKH3KDVHSODQRIWKH3&3DVVRRQ
DVSRVVLEOHEXWQRORQJHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH
 7KH3KDVHSODQRIWKH3&3VKDOOEHDGGHGWRWKH3KDVH3ODQDQGFRQWDLQWKH
IROORZLQJHOHPHQWVDQGKDVWKHIROORZLQJUHTXLUHGPLOHVWRQHV

,WHP
3KDVHRIWKH3&3&RPSRQHQWDQG
&RPSOHWLRQ'DWH
1XPEHU 0LOHVWRQHV

8SGDWH/HJDODQDO\VLV
$VQHFHVVDU\

'HVFULSWLRQRI3KDVHSODQQHG
\HDUVDIWHU
QRQVWUXFWXUDOFRQWUROV
SHUPLWHIIHFWLYH
GDWH

'HVFULSWLRQRI3KDVHSODQQHGVWUXFWXUDO
\HDUVDIWHU
FRQWUROV
SHUPLWHIIHFWLYH
GDWH

8SGDWHGGHVFULSWLRQRI2SHUDWLRQDQG
\HDUVDIWHU
0DLQWHQDQFH3URJUDP
SHUPLWHIIHFWLYH
GDWH

3KDVHLPSOHPHQWDWLRQVFKHGXOH
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVHRI \HDUVDIWHU
WKH3&3
SHUPLWHIIHFWLYH
GDWH



3DJHRI

0$06*HQHUDO3HUPLW




&RPSOHWHZULWWHQ3KDVH3ODQ



3HUIRUPDQFH(YDOXDWLRQ



 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH
3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͷ 
3HUIRUPDQFH(YDOXDWLRQ











$SSHQGL[)

\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH
DQG\HDUV
DIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH
3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͷͲ 
7DEOH)3KDVHRIWKH3&3FRPSRQHQWVDQG0LOHVWRQHV

'HVFULSWLRQRI3KDVH3&3&RPSRQHQWV

8SGDWHG/HJDO$QDO\VLV7KHSHUPLWWHHVKDOOXSGDWHWKHOHJDODQDO\VLV
FRPSOHWHGGXULQJ3KDVHRIWKH3&3DVQHFHVVDU\WRLQFOXGHDQ\QHZRU
DXJPHQWHGE\ODZVRUGLQDQFHVRUIXQGLQJPHFKDQLVPVWKHSHUPLWWHHKDV
GHHPHGQHFHVVDU\WRLPSOHPHQWWKH3&37KHSHUPLWWHHVKDOOXVH
H[SHULHQFHJDLQHGGXULQJ3KDVHWRLQIRUPWKHXSGDWHGOHJDODQDO\VLV7KH
SHUPLWWHHVKDOODGRSWQHFHVVDU\UHJXODWRU\FKDQJHVDVVRRQDVSRVVLEOHWR
LPSOHPHQWWKH3KDVH3ODQ

'HVFULSWLRQRI3KDVHSODQQHGQRQVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHVFULEHWKHQRQVWUXFWXUDOVWRUPZDWHUFRQWUROPHDVXUHVQHFHVVDU\WR
VXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXVH[SRUWPLOHVWRQHVLQ7DEOH)7KH
GHVFULSWLRQRIQRQVWUXFWXUDOFRQWUROVVKDOOLQFOXGHWKHSODQQHGPHDVXUHV
WKHDUHDVZKHUHWKHPHDVXUHVZLOOEHLPSOHPHQWHGDQGWKHDQQXDO
SKRVSKRUXVUHGXFWLRQVWKDWDUHH[SHFWHGWRUHVXOWIURPWKHLULPSOHPHQWDWLRQ
LQXQLWVRIPDVV\U$QQXDOSKRVSKRUXVUHGXFWLRQIURPQRQVWUXFWXUDO%03V
VKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)

3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

'HVFULSWLRQRISODQQHG3KDVHVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHYHORSDSULRULW\UDQNLQJRIDUHDVDQGLQIUDVWUXFWXUHZLWKLQWKH
PXQLFLSDOLW\IRUSRWHQWLDOLPSOHPHQWDWLRQRISKRVSKRUXVFRQWUROSUDFWLFHV
GXULQJ3KDVH7KHUDQNLQJVKDOOEXLOGXSRQWKHUDQNLQJGHYHORSHGIRU
3KDVH7KHSHUPLWWHHVKDOOGHVFULEHWKHVWUXFWXUDOVWRUPZDWHUFRQWURO
PHDVXUHVQHFHVVDU\WRVXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXVH[SRUW
PLOHVWRQHVLQ7DEOH)7KHGHVFULSWLRQRIVWUXFWXUDOFRQWUROVVKDOOLQFOXGH
WKHSODQQHGPHDVXUHVWKHDUHDVZKHUHWKHPHDVXUHVZLOOEHLPSOHPHQWHG
DQGWKHDQQXDOSKRVSKRUXVUHGXFWLRQVLQXQLWVRIPDVV\UWKDWDUHH[SHFWHG
WRUHVXOWIURPWKHLULPSOHPHQWDWLRQ6WUXFWXUDOPHDVXUHVWREHLPSOHPHQWHG
E\DWKLUGSDUW\PD\EHLQFOXGHGLQDPXQLFLSDO3&3$QQXDOSKRVSKRUXV
UHGXFWLRQVIURPVWUXFWXUDO%03VVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)

8SGDWHGGHVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH 2 0 3URJUDPIRUDOO
SODQQHGDQGH[LVWLQJVWUXFWXUDO%03V±7KHSHUPLWWHHVKDOOHVWDEOLVKDQ
2SHUDWLRQDQG0DLQWHQDQFH3URJUDPIRUDOOVWUXFWXUDO%03VEHLQJFODLPHG
IRUSKRVSKRUXVUHGXFWLRQFUHGLWDVSDUWRI3KDVHDQGRIWKH3&37KLV
LQFOXGHV%03VLPSOHPHQWHGWRGDWHDVZHOODV%03VWREHLPSOHPHQWHG
GXULQJ3KDVHRIWKH3&37KH2SHUDWLRQDQG0DLQWHQDQFH3URJUDPVKDOO
EHFRPHSDUWRIWKH3&3DQGLQFOXGH  LQVSHFWLRQDQGPDLQWHQDQFH
VFKHGXOHIRUHDFK%03DFFRUGLQJWR%03GHVLJQRUPDQXIDFWXUHU
VSHFLILFDWLRQDQG  SURJUDPRUGHSDUWPHQWUHVSRQVLEOHIRU%03
PDLQWHQDQFH

3KDVH,PSOHPHQWDWLRQ6FKHGXOH±$VFKHGXOHIRULPSOHPHQWDWLRQRIDOO
SODQQHG3KDVH%03VLQFOXGLQJDVDSSURSULDWHIXQGLQJWUDLQLQJ
SXUFKDVLQJFRQVWUXFWLRQLQVSHFWLRQVPRQLWRULQJ2 0DFWLYLWLHVDQGRWKHU
DVVHVVPHQWDQGHYDOXDWLRQFRPSRQHQWVRILPSOHPHQWDWLRQ,PSOHPHQWDWLRQ
RISODQQHG%03VPXVWEHJLQXSRQFRPSOHWLRQRIWKH3KDVH3ODQ
6WUXFWXUDO%03VVKDOOEHGHVLJQHGDQGFRQVWUXFWHGWRHQVXUHWKHSHUPLWWHH
ZLOOFRPSO\ZLWKWKHDQG\HDUPLOHVWRQHVHVWDEOLVKHGLQ7DEOH)
7KH3KDVHSODQVKDOOEHIXOO\LPSOHPHQWHGDVVRRQDVSRVVLEOHEXWQR
ODWHUWKDQ\HDUVDIWHUWKHHIIHFWLYHGDWHRISHUPLW

(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVHRIWKH3&3±7KHSHUPLWWHHVKDOO
HVWLPDWHWKHFRVWRILPSOHPHQWLQJWKH3KDVHQRQVWUXFWXUDODQGVWUXFWXUDO
FRQWUROVDQGDVVRFLDWHG2SHUDWLRQDQG0DLQWHQDQFH3URJUDP7KLVFRVW
HVWLPDWHFDQEHXVHGWRSODQIRUWKHIXOOLPSOHPHQWDWLRQRI3KDVH

&RPSOHWHZULWWHQ3KDVH3ODQ±7KHSHUPLWWHHPXVWFRPSOHWHDZULWWHQ
3KDVH3ODQRIWKH3&3QRODWHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYH
GDWH7KHFRPSOHWH3KDVH3ODQVKDOOLQFOXGH3KDVH3&3LWHPQXPEHUV
WKURXJKLQ7DEOH)7KHSHUPLWWHHVKDOOPDNHWKH3KDVH3ODQ
DYDLODEOHWRWKHSXEOLFIRUSXEOLFFRPPHQWGXULQJ3KDVHSODQ
GHYHORSPHQW(3$HQFRXUDJHVWKHSHUPLWWHHWRSRVWWKH3KDVH3ODQRQOLQH
WRIDFLOLWDWHSXEOLFLQYROYHPHQW



6HHIRRWQRWH





3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

3HUIRUPDQFH(YDOXDWLRQ±7KHSHUPLWWHHVKDOOHYDOXDWHWKHHIIHFWLYHQHVVRI
WKH3&3E\WUDFNLQJWKHSKRVSKRUXVUHGXFWLRQVDFKLHYHGWKURXJK
LPSOHPHQWDWLRQRIVWUXFWXUDODQGQRQVWUXFWXUDO%03VDQGWUDFNLQJ
LQFUHDVHVUHVXOWLQJIURPGHYHORSPHQW3KRVSKRUXVUHGXFWLRQVVKDOOEH
FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[) QRQVWUXFWXUDO%03
SHUIRUPDQFH DQG$WWDFKPHQWWR$SSHQGL[) VWUXFWXUDO%03
SHUIRUPDQFH IRUDOO%03VLPSOHPHQWHGWRGDWH3KRVSKRUXVH[SRUW
LQFUHDVHVGXHWRGHYHORSPHQWVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQW
WR$SSHQGL[)3KRVSKRUXVORDGLQJLQFUHDVHVDQGUHGXFWLRQVLQXQLWRI
PDVV\UVKDOOEHDGGHGRUVXEWUDFWHGIURPWKHDSSOLFDEOH%DVHOLQH
3KRVSKRUXV/RDGJLYHQLQ7DEOH)RU7DEOH)GHSHQGLQJRQWKH6FRSH
RI3&3FKRVHQWRHVWLPDWHWKH\HDUO\SKRVSKRURXVH[SRUWUDWHIURPWKH3&3
$UHD7KHSHUPLWWHHVKDOODOVRLQFOXGHDOOLQIRUPDWLRQUHTXLUHGLQSDUW,RI
WKLV$SSHQGL[LQHDFKSHUIRUPDQFHHYDOXDWLRQ3HUIRUPDQFHHYDOXDWLRQV
ZLOOEHLQFOXGHGDVSDUWRIHDFKSHUPLWWHH¶VDQQXDOUHSRUWDVUHTXLUHGE\SDUW
RIWKH3HUPLW


F3KDVH

 7KHSHUPLWWHHVKDOOFRPSOHWHWKH3KDVH3ODQRIWKH3&3\HDUVDIWHUWKH
SHUPLWHIIHFWLYHGDWHDQGIXOO\LPSOHPHQWWKH3KDVHSODQRIWKH3&3DVVRRQ
DVSRVVLEOHEXWQRORQJHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH
 7KH3KDVHSODQRIWKH3&3VKDOOEHDGGHGWRWKH3KDVH3ODQDQGWKH3KDVH
3ODQWRFUHDWHWKHFRPSUHKHQVLYH3&3DQGFRQWDLQWKHIROORZLQJHOHPHQWV
DQGKDVWKHIROORZLQJUHTXLUHGPLOHVWRQHV

,WHP
3KDVHRIWKH3&3&RPSRQHQWDQG
&RPSOHWLRQ
1XPEHU
0LOHVWRQHV
'DWH

8SGDWH/HJDODQDO\VLV
$VQHFHVVDU\

'HVFULSWLRQRI3KDVHSODQQHG
\HDUVDIWHU
QRQVWUXFWXUDOFRQWUROV
SHUPLWHIIHFWLYH
GDWH

'HVFULSWLRQRI3KDVHSODQQHGVWUXFWXUDO \HDUVDIWHU
FRQWUROV
SHUPLWHIIHFWLYH
GDWH

8SGDWHGGHVFULSWLRQRI2SHUDWLRQDQG
\HDUVDIWHU
0DLQWHQDQFH 2 0 3URJUDP
SHUPLWHIIHFWLYH
GDWH

3KDVHLPSOHPHQWDWLRQVFKHGXOH
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVH \HDUVDIWHU
RIWKH3&3
SHUPLWHIIHFWLYH
GDWH

&RPSOHWHZULWWHQ3KDVH3ODQ
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH


6HHIRRWQRWH





3DJHRI

0$06*HQHUDO3HUPLW












3HUIRUPDQFH(YDOXDWLRQ

$SSHQGL[)

DQG\HDUV
DIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp 
IURPWKH3&3$UHDLQPDVV\ULVHTXDO
WRRUOHVVWKDQWKHDSSOLFDEOH
$OORZDEOH3KRVSKRUXV/RDG 3allow 
SOXVWKHDSSOLFDEOH3KRVSKRUXV
5HGXFWLRQ5HTXLUHPHQW 3RR 
PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤ͵Ͳ 

3HUIRUPDQFH(YDOXDWLRQ
\HDUVDIWHU
SHUPLWHIIHFWLYH
GDWH

 3HUIRUPDQFH(YDOXDWLRQ
\HDUVDIWHU
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
SHUPLWHIIHFWLYH
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
GDWH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp 
IURPWKH3&3$UHDLQPDVV\ULVHTXDO
WRRUOHVVWKDQWKHDSSOLFDEOH
$OORZDEOH3KRVSKRUXV/RDG 3allow 
ܲ௫  ܲ௪ 
7DEOH)3KDVHRIWKH3&3FRPSRQHQWVDQG0LOHVWRQHV

'HVFULSWLRQRI3KDVH3&3&RPSRQHQWV

8SGDWHG/HJDO$QDO\VLV7KHSHUPLWWHHVKDOOXSGDWHWKHOHJDODQDO\VLV
FRPSOHWHGGXULQJ3KDVHDQG3KDVHRIWKH3&3DVQHFHVVDU\WRLQFOXGH
DQ\QHZRUDXJPHQWHGE\ODZVRUGLQDQFHVRUIXQGLQJPHFKDQLVPVWKH
SHUPLWWHHKDVGHHPHGQHFHVVDU\WRLPSOHPHQWWKH3&37KHSHUPLWWHHVKDOO
XVHH[SHULHQFHJDLQHGGXULQJ3KDVHDQG3KDVHWRLQIRUPWKHXSGDWHG
OHJDODQDO\VLV7KHSHUPLWWHHVKDOODGRSWQHFHVVDU\UHJXODWRU\FKDQJHVDV
VRRQDVSRVVLEOHWRLPSOHPHQWWKH3KDVH3ODQ

'HVFULSWLRQRI3KDVHSODQQHGQRQVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHVFULEHWKHQRQVWUXFWXUDOVWRUPZDWHUFRQWUROPHDVXUHVQHFHVVDU\WR
VXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXVH[SRUWPLOHVWRQHVLQ7DEOH)7KH
GHVFULSWLRQRIQRQVWUXFWXUDOFRQWUROVVKDOOLQFOXGHWKHSODQQHGPHDVXUHV
WKHDUHDVZKHUHWKHPHDVXUHVZLOOEHLPSOHPHQWHGDQGWKHDQQXDO
SKRVSKRUXVUHGXFWLRQVWKDWDUHH[SHFWHGWRUHVXOWIURPWKHLULPSOHPHQWDWLRQ
LQXQLWVRIPDVV\U$QQXDOSKRVSKRUXVUHGXFWLRQIURPQRQVWUXFWXUDO%03V
VKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)

'HVFULSWLRQRISODQQHG3KDVHVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOO
GHYHORSDSULRULW\UDQNLQJRIDUHDVDQGLQIUDVWUXFWXUHZLWKLQWKH
PXQLFLSDOLW\IRUSRWHQWLDOLPSOHPHQWDWLRQRISKRVSKRUXVFRQWUROSUDFWLFHV
GXULQJ3KDVH7KHUDQNLQJVKDOOEXLOGXSRQWKHUDQNLQJGHYHORSHGIRU
3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

3KDVHDQG7KHSHUPLWWHHVKDOOGHVFULEHWKHVWUXFWXUDOVWRUPZDWHUFRQWURO
PHDVXUHVQHFHVVDU\WRVXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXVH[SRUW
PLOHVWRQHVLQ7DEOH)7KHGHVFULSWLRQRIVWUXFWXUDOFRQWUROVVKDOOLQFOXGH
WKHSODQQHGPHDVXUHVWKHDUHDVZKHUHWKHPHDVXUHVZLOOEHLPSOHPHQWHG
DQGWKHDQQXDOSKRVSKRUXVUHGXFWLRQVLQXQLWVRIPDVV\UWKDWDUHH[SHFWHG
WRUHVXOWIURPWKHLULPSOHPHQWDWLRQ6WUXFWXUDOPHDVXUHVWREHLPSOHPHQWHG
E\DWKLUGSDUW\PD\EHLQFOXGHGLQDPXQLFLSDO3&3$QQXDOSKRVSKRUXV
UHGXFWLRQIURPVWUXFWXUDO%03VVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)

8SGDWHGGHVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH 2 0 3URJUDPIRUDOO
SODQQHGDQGH[LVWLQJVWUXFWXUDO%03V±7KHSHUPLWWHHVKDOOHVWDEOLVKDQ
2SHUDWLRQDQG0DLQWHQDQFH3URJUDPIRUDOOVWUXFWXUDO%03VEHLQJFODLPHG
IRUSKRVSKRUXVUHGXFWLRQFUHGLWDVSDUWRI3KDVHDQGRIWKH3&37KLV
LQFOXGHV%03VLPSOHPHQWHGWRGDWHDVZHOODV%03VWREHLPSOHPHQWHG
GXULQJ3KDVHRIWKH3&37KH2SHUDWLRQDQG0DLQWHQDQFH3URJUDPVKDOO
EHFRPHSDUWRIWKH3&3DQGLQFOXGH  LQVSHFWLRQDQGPDLQWHQDQFH
VFKHGXOHIRUHDFK%03DFFRUGLQJWR%03GHVLJQRUPDQXIDFWXUHU
VSHFLILFDWLRQDQG  SURJUDPRUGHSDUWPHQWUHVSRQVLEOHIRU%03
PDLQWHQDQFH

3KDVH,PSOHPHQWDWLRQ6FKHGXOH±$VFKHGXOHIRULPSOHPHQWDWLRQRIDOO
SODQQHG3KDVH%03VLQFOXGLQJDVDSSURSULDWHIXQGLQJWUDLQLQJ
SXUFKDVLQJFRQVWUXFWLRQLQVSHFWLRQVPRQLWRULQJ2 0DFWLYLWLHVDQGRWKHU
DVVHVVPHQWDQGHYDOXDWLRQFRPSRQHQWVRILPSOHPHQWDWLRQ,PSOHPHQWDWLRQ
RISODQQHG%03VPXVWEHJLQXSRQFRPSOHWLRQRIWKH3KDVH3ODQ
6WUXFWXUDO%03VVKDOOEHGHVLJQHGDQGFRQVWUXFWHGWRHQVXUHWKHSHUPLWWHH
ZLOOFRPSO\ZLWKWKHDQG\HDUPLOHVWRQHVHVWDEOLVKHGLQ7DEOH)
7KH3KDVHSODQVKDOOEHIXOO\LPSOHPHQWHGDVVRRQDVSRVVLEOHEXWQR
ODWHUWKDQ\HDUVDIWHUWKHHIIHFWLYHGDWHRISHUPLW

(VWLPDWHGFRVWIRULPSOHPHQWLQJ3KDVHRIWKH3&3±7KHSHUPLWWHHVKDOO
HVWLPDWHWKHFRVWRILPSOHPHQWLQJWKH3KDVHQRQVWUXFWXUDODQGVWUXFWXUDO
FRQWUROVDQGDVVRFLDWHG2SHUDWLRQDQG0DLQWHQDQFH3URJUDP7KLVFRVW
HVWLPDWHFDQEHXVHGWRSODQIRUWKHIXOOLPSOHPHQWDWLRQRI3KDVH

&RPSOHWHZULWWHQ3KDVH3ODQ±7KHSHUPLWWHHPXVWFRPSOHWHWKHZULWWHQ
3KDVH3ODQRIWKH3&3QRODWHUWKDQ\HDUVDIWHUWKHSHUPLWHIIHFWLYH
GDWH7KHFRPSOHWH3KDVH3ODQVKDOOLQFOXGH3KDVH3&3LWHPQXPEHUV
WKURXJKLQ7DEOH)7KHSHUPLWWHHVKDOOPDNHWKH3KDVH3ODQ
DYDLODEOHWRWKHSXEOLFIRUSXEOLFFRPPHQWGXULQJ3KDVH3ODQ
GHYHORSPHQW(3$HQFRXUDJHVWKHSHUPLWWHHWRSRVWWKH3KDVH3ODQRQOLQH
WRIDFLOLWDWHSXEOLFLQYROYHPHQW

3HUIRUPDQFH(YDOXDWLRQ±7KHSHUPLWWHHVKDOOHYDOXDWHWKHHIIHFWLYHQHVVRI
WKH3&3E\WUDFNLQJWKHSKRVSKRUXVUHGXFWLRQVDFKLHYHGWKURXJK
LPSOHPHQWDWLRQRIVWUXFWXUDODQGQRQVWUXFWXUDO%03VDQGWUDFNLQJ
LQFUHDVHVUHVXOWLQJIURPGHYHORSPHQW3KRVSKRUXVUHGXFWLRQVVKDOOEH
FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[) QRQVWUXFWXUDO%03


6HHIRRWQRWH





3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

SHUIRUPDQFH DQG$WWDFKPHQWWR$SSHQGL[) VWUXFWXUDO%03
SHUIRUPDQFH IRUDOO%03VLPSOHPHQWHGWRGDWH3KRVSKRUXVH[SRUW
LQFUHDVHVGXHWRGHYHORSPHQWVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQW
WR$SSHQGL[)3KRVSKRUXVORDGLQJLQFUHDVHVDQGUHGXFWLRQVLQXQLWRI
PDVV\UVKDOOEHDGGHGRUVXEWUDFWHGIURPWKHDSSOLFDEOH%DVHOLQH
3KRVSKRUXV/RDGJLYHQLQ7DEOH)RU7DEOH)GHSHQGLQJRQWKH6FRSH
RI3&3FKRVHQWRHVWLPDWHWKH\HDUO\SKRVSKRURXVH[SRUWUDWHIURPWKH3&3
$UHD7KHSHUPLWWHHVKDOODOVRLQFOXGHDOOLQIRUPDWLRQUHTXLUHGLQSDUW,RI
WKLV$SSHQGL[LQHDFKSHUIRUPDQFHHYDOXDWLRQ3HUIRUPDQFHHYDOXDWLRQV
ZLOOEHLQFOXGHGDVSDUWRIHDFKSHUPLWWHH¶VDQQXDOUHSRUWDVUHTXLUHGE\SDUW
RIWKH3HUPLW


5HSRUWLQJ

 %HJLQQLQJ\HDUDIWHUWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOOLQFOXGHDSURJUHVVUHSRUW
LQHDFKDQQXDOUHSRUWRQWKHSODQQLQJDQGLPSOHPHQWDWLRQRIWKH3&3

%HJLQQLQJILYH  \HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOOLQFOXGHWKH
IROORZLQJLQHDFKDQQXDOUHSRUWVXEPLWWHGSXUVXDQWWRSDUWRIWKH3HUPLW
D $OOQRQVWUXFWXUDOFRQWUROPHDVXUHVLPSOHPHQWHGGXULQJWKHUHSRUWLQJ\HDUDORQJ
ZLWKWKHSKRVSKRUXVUHGXFWLRQLQPDVV\U 3NSred FDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)
E 6WUXFWXUDOFRQWUROVLPSOHPHQWHGGXULQJWKHUHSRUWLQJ\HDUDQGDOOSUHYLRXV\HDUV
LQFOXGLQJ
D /RFDWLRQLQIRUPDWLRQRIVWUXFWXUDO%03V *36FRRUGLQDWHVRUVWUHHWDGGUHVV 
E 3KRVSKRUXVUHGXFWLRQIURPDOOVWUXFWXUDO%03VLPSOHPHQWHGWRGDWHLQ
PDVV\U 3Sred FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)
F 'DWHRIODVWFRPSOHWHGPDLQWHQDQFHDQGLQVSHFWLRQIRUHDFK6WUXFWXUDO
FRQWURO
F 3KRVSKRUXVORDGLQFUHDVHVGXHWRGHYHORSPHQWRYHUWKHSUHYLRXVUHSRUWLQJSHULRGDQG
LQFXUUHGVLQFH 3DEVinc FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)
G (VWLPDWHG\HDUO\SKRVSKRUXVH[SRUWUDWH 3exp IURPWKH3&3$UHDFDOFXODWHGXVLQJ
(TXDWLRQ(TXDWLRQFDOFXODWHVWKH\HDUO\SKRVSKRUXVH[SRUWUDWHE\VXEWUDFWLQJ
\HDUO\SKRVSKRUXVUHGXFWLRQVWKURXJKLPSOHPHQWHGQRQVWUXFWXUDOFRQWUROVDQG
VWUXFWXUDOFRQWUROVWRGDWHIURPWKH%DVHOLQH3KRVSKRUXV/RDGDQGDGGLQJORDGLQJ
LQFUHDVHVLQFXUUHGWKURXJKGHYHORSPHQWWRGDWH7KLVHTXDWLRQVKDOOEHXVHGWR
GHPRQVWUDWHFRPSOLDQFHZLWKWKHSKRVSKRUXVUHGXFWLRQPLOHVWRQHVUHTXLUHGDVSDUWRI
HDFKSKDVHRIWKH3&3

ܲ௫ቀ௦௦ቁ ൌ ܲ௦ቀ௦௦ቁ െ ቆܲௌௗቀ௦௦ቁ  ܲேௌௗቀ௦௦ቁ ቇ  ܲாቀ௦௦ቁ
௬

௬

௬

௬

௬

(TXDWLRQ(TXDWLRQXVHGWRFDOFXODWH\HDUO\SKRVSKRUXVH[SRUWUDWHIURPWKH
FKRVHQ3&3$UHD3exp=&XUUHQWSKRVSKRUXVH[SRUWUDWHIURPWKH3&3
$UHDLQPDVV\HDU3base EDVHOLQHSKRVSKRUXVH[SRUWUDWHIURP/3&3
$UHDLQPDVV\HDU 3Sred= \HDUO\SKRVSKRUXVUHGXFWLRQIURP
LPSOHPHQWHGVWUXFWXUDOFRQWUROVLQWKH3&3$UHDLQPDVV\HDU3NSred 
\HDUO\SKRVSKRUXVUHGXFWLRQIURPLPSOHPHQWHGQRQVWUXFWXUDOFRQWUROV
LQWKH3&3$UHDLQPDVV\HDU3DEVinc \HDUO\SKRVSKRUXVLQFUHDVH
UHVXOWLQJIURPGHYHORSPHQWVLQFHLQWKH3&3$UHDLQPDVV\HDU




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

H &HUWLILFDWLRQWKDWDOOVWUXFWXUDO%03VDUHEHLQJLQVSHFWHGDQGPDLQWDLQHGDFFRUGLQJ
WRWKH2 0SURJUDPVSHFLILHGDVSDUWRIWKH3&37KHFHUWLILFDWLRQVWDWHPHQWVKDOO
EH

I



I certify under penalty of law that all source control and treatment Best
Management Practices being claimed for phosphorus reduction credit have been
inspected, maintained and repaired in accordance with manufacturer or design
specification. I certify that, to the best of my knowledge, all Best Management
Practices being claimed for a phosphorus reduction credit are performing as
originally designed.
&HUWLILFDWLRQWKDWDOOPXQLFLSDOO\RZQHGDQGPDLQWDLQHGWXUIJUDVVDUHDVDUHEHLQJ
PDQDJHGLQDFFRUGDQFHZLWK0DVVDFKXVHWWV5HJXODWLRQ&05SHUWDLQLQJWR
SURSHUXVHRIIHUWLOL]HUVRQWXUIJUDVVHV VHH
KWWSZZZPDVVJRYFRXUWVGRFVODZOLEFPUFPUSGI 




$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV

LQ$SSHQGL[)SDUW$,DVIROORZV
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQWKH
IROORZLQJFRQGLWLRQVDUHPHW
L 7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG(3$
KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHUWKDW
LQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURORI
SKRVSKRUXVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E :KHQWKHFULWHULDLQ$SSHQGL[)SDUW$,DDUHPHWWKHSHUPLWWHHVKDOOGRFXPHQW
WKHGDWHRIWKHDSSURYHG70'/LQLWV6:03DQGLVUHOLHYHGRIDQ\UHPDLQLQJ
UHTXLUHPHQWVRI$SSHQGL[)SDUW$,DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\
ZLWKWKHIROORZLQJ
L 7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHGLQ
DFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW$,WRGDWHWR
UHGXFHSKRVSKRUXVLQWKHLUGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQ
VFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFHUHTXLUHPHQWV
IRUVWUXFWXUDO%03V
LL 7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[
)SDUW$,UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWHRIWKHQHZO\
DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQ
VWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQGUHSODFHPHQWRIDOO
VWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHURUGHVLJQ
VSHFLILFDWLRQVDQGWKHUHSRUWLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW,
UHPDLQLQSODFH





3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

,,/DNHDQG3RQG3KRVSKRUXV70'/5HTXLUHPHQWV

%HWZHHQDQG(3$KDVDSSURYHG/DNH70'/VFRPSOHWHGE\0DVV'(3FRYHULQJ
ODNHVDQGSRQGVZLWKLQWKH&RPPRQZHDOWKRI0DVVDFKXVHWWV$Q\SHUPLWWHH WUDGLWLRQDORU
QRQWUDGLWLRQDO WKDWGLVFKDUJHVWRDZDWHUERG\VHJPHQWLQ7DEOH)LVVXEMHFWWRWKH
UHTXLUHPHQWVRIWKLVSDUW

3HUPLWWHHVWKDWRSHUDWHUHJXODWHG06V WUDGLWLRQDODQGQRQWUDGLWLRQDO WKDWGLVFKDUJHWRWKH
LGHQWLILHGLPSDLUHGZDWHUVRUWKHLUWULEXWDULHVPXVWUHGXFHSKRVSKRUXVGLVFKDUJHVWRVXSSRUW
DFKLHYHPHQWRISKRVSKRUXVORDGUHGXFWLRQVLGHQWLILHGLQWKH70'/V7RDGGUHVV
SKRVSKRUXVDOOSHUPLWWHHVZLWKDSKRVSKRUXVUHGXFWLRQUHTXLUHPHQWJUHDWHUWKDQVKDOO
GHYHORSD/DNH3KRVSKRUXV&RQWURO3ODQ /3&3 GHVLJQHGWRUHGXFHWKHDPRXQWRI
SKRVSKRUXVLQVWRUPZDWHUGLVFKDUJHVIURPLWV06WRWKHLPSDLUHGZDWHUERG\RULWV
WULEXWDULHVLQDFFRUGDQFHZLWKWKHSKRVSKRUXVORDGUHGXFWLRQUHTXLUHPHQWVVHWIRUWKLQ7DEOH
)EHORZ3HUPLWWHHVGLVFKDUJLQJWRZDWHUERGLHVLQ7DEOH)ZLWKDQDVVRFLDWHG
3KRVSKRUXV5HTXLUHG3HUFHQW5HGXFWLRQDUHVXEMHFWWR$SSHQGL[)SDUW,,IDQGDUH
UHOLHYHGRIWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW,,LWKURXJK$SSHQGL[)SDUW,,H7DEOH
)LGHQWLILHVWKHSULPDU\PXQLFLSDOLWLHVORFDWHGZLWKLQWKHZDWHUVKHGRIWKHUHVSHFWLYHODNH
RUSRQGDQGWKHSHUFHQWSKRVSKRUXVUHGXFWLRQVQHFHVVDU\IURPXUEDQVWRUPZDWHUVRXUFHV
$Q\SHUPLWWHH WUDGLWLRQDORUQRQWUDGLWLRQDO WKDWGLVFKDUJHVWRDODNHRUSRQGOLVWHGLQ7DEOH
)RULWVWULEXWDULHVLVVXEMHFWWRWKHVDPHSKRVSKRUXVSHUFHQWUHGXFWLRQUHTXLUHPHQWV
DVVRFLDWHGZLWKWKDWODNHRUSRQG

3ULPDU\
0XQLFLSDOLW\

$XEXUQ

&KDUOWRQ

'XGOH\

:DWHUERG\1DPH

5HTXLUHG3HUFHQW
5HGXFWLRQ

/HHVYLOOH3RQG
$XEXUQ3RQG
(GG\3RQG
3RQGYLOOH3RQG
6WRQHYLOOH3RQG
%XIIXPYLOOH/DNH
'UHVVHU+LOO3RQG
*RUH3RQG
*UDQLWH5HVHUYRLU
-RQHV3RQG
3LHUSRLQW0HDGRZ3RQG
3LNHV3RQG
*RUH3RQG

















)LQDO70'/VIRUODNHVDQGSRQGVLQWKH1RUWKHUQ%ODFNVWRQH5LYHU:DWHUVKHG&KLFRSHH%DVLQ
&RQQHFWLFXW%DVLQ)UHQFK%DVLQ0LOOHUV%DVLQDQG%DUH+LOO3RQG)OLQW3RQG,QGLDQ/DNH/DNH%RRQ
/HHVYLOOH3RQG6DOLVEXU\3RQG:KLWH,VODQG3RQG4XDERDJ3RQGDQG4XDFXPTXDVLW3RQGFDQEHIRXQG
KHUHKWWSZZZPDVVJRYHHDDJHQFLHVPDVVGHSZDWHUZDWHUVKHGVWRWDOPD[LPXPGDLO\ORDGVWPGOVKWPO

3ULPDU\PXQLFLSDOLWLHVLQGLFDWHWKHPXQLFLSDOLW\LQZKLFKWKHPDMRULW\RIWKHODNHRUSRQGLVORFDWHGEXW
GRHVQRWQHFHVVDULO\LQGLFDWHHDFKPXQLFLSDOLW\WKDWKDVXUEDQL]HGDUHDWKDWGLVFKDUJHVWRWKHODNHRUSRQG
RULWVWULEXWDULHV




3DJHRI

0$06*HQHUDO3HUPLW


3ULPDU\
0XQLFLSDOLW\

$SSHQGL[)

:DWHUERG\1DPH

5HTXLUHG3HUFHQW
5HGXFWLRQ

/DUQHU3RQG
1HZ3RQG
3LHUSRLQW0HDGRZ3RQG
6KHSKHUG3RQG
7RELQV3RQG
:DOOLV3RQG
+LOFKH\3RQG
3DUNHU3RQG
%HQWV3RQG
5DPVGDOO3RQG












*UDIWRQ

)OLQW3RQG/DNH4XLQVLJDPRQG



*UDQE\

$OGULFK/DNH(DVW



+DGOH\

/DNH:DUQHU



+DUYDUG

%DUH+LOO3RQG



+XGVRQ

/DNH%RRQ
6PLWKV3RQG
6RXWKZLFN3RQG
&HGDU0HDGRZ3RQG
'XWWRQ3RQG
*UHHQYLOOH3RQG
5RFKGDOH3RQG









0LQHFKRDJ3RQG
%ULHUO\3RQG
'RURWK\3RQG
+RZH5HVHUYRLU
%XIIXPYLOOH/DNH
+XGVRQ3RQG
/RZHV3RQG
0F.LQVWU\3RQG
5RELQVRQ3RQG
7H[DV3RQG
)OLQW3RQG/DNH4XLQVLJDPRQG
-RUGDQ3RQG
0LOO3RQG
1HZWRQ3RQG
6KLUOH\6WUHHW3RQG
4XDERDJ3RQG


















*DUGQHU

/HLFHVWHU

/XGORZ
0LOOEXU\

2[IRUG

6KUHZVEXU\

6SHQFHU






3DJHRI

0$06*HQHUDO3HUPLW


3ULPDU\
0XQLFLSDOLW\

6SULQJILHOG
6WRZ
7HPSOHWRQ




$SSHQGL[)

:DWHUERG\1DPH

5HTXLUHG3HUFHQW
5HGXFWLRQ

4XDFXPTXDVLW3RQG
-RQHV3RQG
6XJGHQ5HVHUYRLU
/RRQ3RQG
/RQJ3RQG
0RQD/DNH








/DNH%RRQ
%UD]HOO3RQG
'HSRW3RQG
%RXUQ+DGOH\3RQG
*UHHQZRRG3RQG







:LOEUDKDP

6SHFWDFOH3RQG

/DNH'HQLVRQ

6WRGGDUG3RQG

:LQFKHQGRQ
:KLWQH\3RQG

:KLWHV0LOO3RQG

7DEOH)3KRVSKRUXVLPSDLUHG/DNHVRU3RQGVVXEMHFWWRD70'/
DORQJZLWKSULPDU\PXQLFLSDOLW\DQGUHTXLUHGSHUFHQWUHGXFWLRQRI
SKRVSKRUXVIURPXUEDQVWRUPZDWHUVRXUFHV






L7KH/3&3VKDOOEHLPSOHPHQWHGLQDFFRUGDQFHZLWKWKHIROORZLQJVFKHGXOHDQGFRQWDLQ
WKHIROORZLQJHOHPHQWV

D/3&3,PSOHPHQWDWLRQ6FKHGXOH±7KHSHUPLWWHHVKDOOFRPSOHWHLWV/3&3DQGIXOO\
LPSOHPHQWDOORIWKHFRQWUROPHDVXUHVLQLWV/3&3DVVRRQDVSRVVLEOHEXWQRODWHU
WKDQ\HDUVDIWHUWKHHIIHFWLYHGDWHRIWKHSHUPLW

E7KH/3&3VKDOOEHLPSOHPHQWHGLQDFFRUGDQFHZLWKWKHIROORZLQJVFKHGXOHDQG
FRQWDLQWKHIROORZLQJHOHPHQWV

1XPEHU


/3&3&RPSRQHQWDQG0LOHVWRQHV
/HJDO$QDO\VLV



)XQGLQJVRXUFHDVVHVVPHQW



'HILQH/3&3VFRSH /3&3$UHD 



&DOFXODWH%DVHOLQH3KRVSKRUXV$OORZDEOH
3KRVSKRUXV/RDGDQG3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW

&RPSOHWLRQ'DWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH

3DJHRI

0$06*HQHUDO3HUPLW






'HVFULSWLRQRISODQQHGQRQVWUXFWXUDODQG
VWUXFWXUDOFRQWUROV
'HVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH
2 0 3URJUDP
,PSOHPHQWDWLRQVFKHGXOH



&RVWDQG)XQGLQJ6RXUFH$VVHVVPHQW



&RPSOHWHZULWWHQ/3&3



)XOOLPSOHPHQWDWLRQRIQRQVWUXFWXUDO
FRQWUROV
3HUIRUPDQFH(YDOXDWLRQ

 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH/3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH
3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͺͲ 
3HUIRUPDQFH(YDOXDWLRQ

 3HUIRUPDQFH(YDOXDWLRQ
 8SGDWH/3&3
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH/3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH
3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤͲ 
25WKDWWKHSHUPLWWHHKDVUHGXFHGWKHLU
SKRVSKRUXVH[SRUWUDWHE\NJ\HDU
ZKLFKHYHULVJUHDWHUXQOHVVIXOO
3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWKDV
EHHQPHW 
3HUIRUPDQFH(YDOXDWLRQ

















 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH/3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH

$SSHQGL[)

\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
DQG\HDUVDIWHU
SHUPLWHIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH

\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH

DQG\HDUVDIWHU
SHUPLWHIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH

3DJHRI

0$06*HQHUDO3HUPLW







3KRVSKRUXV/RDG 3allow SOXVWKH
DSSOLFDEOH3KRVSKRUXV5HGXFWLRQ
5HTXLUHPHQW 3RR PXOWLSOLHGE\
ܲ௫  ܲ௪  ሺܲோோ ܺͲǤ͵Ͳ 
3HUIRUPDQFH(YDOXDWLRQ



 3HUIRUPDQFH(YDOXDWLRQ
 )XOOLPSOHPHQWDWLRQRIDOOVWUXFWXUDO
FRQWUROVXVHGWRGHPRQVWUDWHWKDWWKH
WRWDOSKRVSKRUXVH[SRUWUDWH 3exp IURP
WKH/3&3$UHDLQPDVV\ULVHTXDOWRRU
OHVVWKDQWKHDSSOLFDEOH$OORZDEOH
3KRVSKRUXV/RDG 3allow 
ܲ௫  ܲ௪ 
7DEOH)/3&3FRPSRQHQWVDQGPLOHVWRQHV




$SSHQGL[)

\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH
\HDUVDIWHUSHUPLW
HIIHFWLYHGDWH


F'HVFULSWLRQRI/3&3&RPSRQHQWV

/HJDO$QDO\VLV7KHSHUPLWWHHVKDOOGHYHORSDQGLPSOHPHQWDQDQDO\VLVWKDW
LGHQWLILHVH[LVWLQJUHJXODWRU\PHFKDQLVPVDYDLODEOHWRWKH06VXFKDVE\ODZV
DQGRUGLQDQFHVDQGGHVFULEHVDQ\FKDQJHVWRWKHVHUHJXODWRU\PHFKDQLVPVWKDW
PD\EHQHFHVVDU\WRHIIHFWLYHO\LPSOHPHQWWKH/3&37KLVPD\LQFOXGHWKH
FUHDWLRQRUDPHQGPHQWRIILQDQFLDODQGUHJXODWRU\DXWKRULWLHV7KHSHUPLWWHHVKDOO
DGRSWQHFHVVDU\UHJXODWRU\FKDQJHVE\WKHHQGRIWKHSHUPLWWHUP

6FRSHRIWKH/3&3 /3&3$UHD 7KHSHUPLWWHHVKDOOLQGLFDWHWKHDUHDLQZKLFK
WKHSHUPLWWHHSODQVWRLPSOHPHQWWKH/3&3WKLVDUHDLVNQRZQDVWKH³/3&3
$UHD´7KHSHUPLWWHHPXVWFKRRVHRQHRIWKHIROORZLQJ WRLPSOHPHQWLWV/3&3
LQWKHHQWLUHDUHDZLWKLQLWVMXULVGLFWLRQGLVFKDUJLQJWRWKHLPSDLUHGZDWHUERG\ IRU
DPXQLFLSDOLW\WKLVZRXOGEHWKHPXQLFLSDOERXQGDU\ RU WRLPSOHPHQWLWV/3&3
LQRQO\WKHXUEDQL]HGDUHDSRUWLRQRILWVMXULVGLFWLRQGLVFKDUJLQJWRWKHLPSDLUHG
ZDWHUERG\,IWKHSHUPLWWHHFKRRVHVWRLPSOHPHQWWKH/3&3LQLWVHQWLUH
MXULVGLFWLRQGLVFKDUJLQJWRWKHLPSDLUHGZDWHUERG\WKHSHUPLWWHHPD\GHPRQVWUDWH
FRPSOLDQFHZLWKWKH3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH
3KRVSKRUXV/RDGUHTXLUHPHQWVDSSOLFDEOHWRLWWKURXJKVWUXFWXUDODQGQRQ
VWUXFWXUDOFRQWUROVRQGLVFKDUJHVWKDWRFFXUERWKLQVLGHDQGRXWVLGHWKHXUEDQL]HG
DUHD,IWKHSHUPLWWHHFKRRVHVWRLPSOHPHQWWKH/3&3LQLWVXUEDQL]HGDUHDRQO\
GLVFKDUJLQJWRWKHLPSDLUHGZDWHUERG\WKHSHUPLWWHHPXVWGHPRQVWUDWHFRPSOLDQFH
ZLWKWKH3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWDQG$OORZDEOH3KRVSKRUXV/RDG
UHTXLUHPHQWVDSSOLFDEOHWRLWWKURXJKVWUXFWXUDODQGQRQVWUXFWXUDOFRQWUROVRQ
GLVFKDUJHVWKDWRFFXUZLWKLQWKHXUEDQL]HGDUHDRQO\

&DOFXODWH%DVHOLQH3KRVSKRUXV/RDG 3base 3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQW
3RR DQG$OORZDEOH3KRVSKRUXV/RDG 3allow ±3HUPLWWHHVVKDOOFDOFXODWHWKHLU
QXPHULFDO$OORZDEOH3KRVSKRUXV/RDGDQG3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWLQ
PDVV\UE\ILUVWHVWLPDWLQJWKHLU%DVHOLQH3KRVSKRUXV/RDGLQPDVV\UIURPLWV
/3&3$UHDFRQVLVWHQWZLWKWKHPHWKRGRORJ\LQ$WWDFKPHQWWR$SSHQGL[)WKH
EDVHOLQHVKDOORQO\EHHVWLPDWHGXVLQJODQGXVHSKRVSKRUXVH[SRUWFRHIILFLHQWVLQ
$WWDFKPHQWWR$SSHQGL[)DQGQRWDFFRXQWIRUSKRVSKRUXVUHGXFWLRQVUHVXOWLQJ
IURPLPSOHPHQWHGVWUXFWXUDO%03VFRPSOHWHGWRGDWH7DEOH)FRQWDLQVWKH
3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

SHUFHQWSKRVSKRUXVUHGXFWLRQUHTXLUHGIURPXUEDQVWRUPZDWHUFRQVLVWHQWZLWKWKH
70'/RIHDFKLPSDLUHGZDWHUERG\7KHSHUPLWWHHVKDOODSSO\WKHDSSOLFDEOH
UHTXLUHGSHUFHQWUHGXFWLRQLQ7DEOH)WRWKHFDOFXODWHG%DVHOLQH3KRVSKRUXV
/RDGWRREWDLQWKHSHUPLWWHHVSHFLILF$OORZDEOH3KRVSKRUXV/RDG7KH$OORZDEOH
3KRVSKRUXV/RDGVKDOOWKHQEHVXEWUDFWHGIURPWKH%DVHOLQH3KRVSKRUXV/RDGWR
REWDLQWKHSHUPLWWHHVSHFLILF3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWLQPDVV\U

'HVFULSWLRQRISODQQHGQRQVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOOGHVFULEHWKH
QRQVWUXFWXUDOVWRUPZDWHUFRQWUROPHDVXUHVWREHLPSOHPHQWHGWRVXSSRUWWKH
DFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH)7KHGHVFULSWLRQRIQRQVWUXFWXUDO
FRQWUROVVKDOOLQFOXGHWKHSODQQHGPHDVXUHVWKHDUHDVZKHUHWKHPHDVXUHVZLOOEH
LPSOHPHQWHGDQGWKHDQQXDOSKRVSKRUXVUHGXFWLRQVWKDWDUHH[SHFWHGWRUHVXOW
IURPWKHLULPSOHPHQWDWLRQ$QQXDOSKRVSKRUXVUHGXFWLRQIURPQRQVWUXFWXUDO
%03VVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)7KH
SHUPLWWHHVKDOOXSGDWHWKHGHVFULSWLRQRISODQQHGQRQVWUXFWXUDOFRQWUROVDVQHHGHG
WRVXSSRUWWKHDFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH)LQFOXGLQJDQXSGDWHLQ
WKHXSGDWHGZULWWHQ/3&3\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH

'HVFULSWLRQRISODQQHGVWUXFWXUDOFRQWUROV±7KHSHUPLWWHHVKDOOGHYHORSDSULRULW\
UDQNLQJRIDUHDVDQGLQIUDVWUXFWXUHZLWKLQWKHPXQLFLSDOLW\IRUSRWHQWLDO
LPSOHPHQWDWLRQRISKRVSKRUXVFRQWUROSUDFWLFHV7KHUDQNLQJVKDOOEHGHYHORSHG
WKURXJKWKHXVHRIDYDLODEOHVFUHHQLQJDQGPRQLWRULQJUHVXOWVFROOHFWHGGXULQJWKH
SHUPLWWHUPHLWKHUE\WKHSHUPLWWHHRUDQRWKHUHQWLW\DQGWKHPDSSLQJUHTXLUHG
SXUVXDQWWRSDUWRIWKH3HUPLW7KHSHUPLWWHHVKDOODOVRLQFOXGHLQWKLV
SULRULWL]DWLRQDGHWDLOHGDVVHVVPHQWRIVLWHVXLWDELOLW\IRUSRWHQWLDOSKRVSKRUXV
FRQWUROPHDVXUHVEDVHGRQVRLOW\SHVDQGRWKHUIDFWRUV7KHSHUPLWWHHVKDOO
FRRUGLQDWHWKLVDFWLYLW\ZLWKWKHUHTXLUHPHQWVRISDUWERIWKH3HUPLW$
GHVFULSWLRQDQGWKHUHVXOWRIWKLVSULRULW\UDQNLQJVKDOOEHLQFOXGHGLQWKH/3&3
7KHSHUPLWWHHVKDOOGHVFULEHWKHVWUXFWXUDOVWRUPZDWHUFRQWUROPHDVXUHVQHFHVVDU\
WRVXSSRUWDFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH)7KHGHVFULSWLRQRI
VWUXFWXUDOFRQWUROVVKDOOLQFOXGHWKHSODQQHGPHDVXUHVWKHDUHDVZKHUHWKH
PHDVXUHVZLOOEHLPSOHPHQWHGDQGWKHDQQXDOSKRVSKRUXVUHGXFWLRQVLQXQLWVRI
PDVV\UWKDWDUHH[SHFWHGWRUHVXOWIURPWKHLULPSOHPHQWDWLRQ6WUXFWXUDOPHDVXUHV
WREHLPSOHPHQWHGE\DWKLUGSDUW\PD\EHLQFOXGHGLQWKH/3&3$QQXDO
SKRVSKRUXVUHGXFWLRQIURPVWUXFWXUDO%03VVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)7KHSHUPLWWHHVKDOOXSGDWHWKHGHVFULSWLRQRISODQQHG
VWUXFWXUDOFRQWUROVDVQHHGHGWRVXSSRUWWKHDFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH
)LQFOXGLQJDQXSGDWHLQWKHXSGDWHGZULWWHQ/3&3\HDUVDIWHUWKHSHUPLW
HIIHFWLYHGDWH

'HVFULSWLRQRI2SHUDWLRQDQG0DLQWHQDQFH 2 0 3URJUDPIRUDOOSODQQHGDQG
H[LVWLQJVWUXFWXUDO%03V±7KHSHUPLWWHHVKDOOHVWDEOLVKDQ2SHUDWLRQDQG
0DLQWHQDQFH3URJUDPIRUDOOVWUXFWXUDO%03VEHLQJFODLPHGIRUSKRVSKRUXV
UHGXFWLRQFUHGLWDVSDUWRI3KDVHDQGRIWKH3&37KLVLQFOXGHV%03V
LPSOHPHQWHGWRGDWHDVZHOODV%03VWREHLPSOHPHQWHGGXULQJ3KDVHRIWKH
3&37KH2SHUDWLRQDQG0DLQWHQDQFH3URJUDPVKDOOEHFRPHSDUWRIWKH3&3DQG
LQFOXGH  LQVSHFWLRQDQGPDLQWHQDQFHVFKHGXOHIRUHDFK%03DFFRUGLQJWR%03
GHVLJQRUPDQXIDFWXUHUVSHFLILFDWLRQDQG  SURJUDPRUGHSDUWPHQWUHVSRQVLEOH
IRU%03PDLQWHQDQFH




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

,PSOHPHQWDWLRQ6FKHGXOH±$QLQLWLDOVFKHGXOHIRULPSOHPHQWLQJWKH%03V
LQFOXGLQJDVDSSURSULDWHIXQGLQJWUDLQLQJSXUFKDVLQJFRQVWUXFWLRQLQVSHFWLRQV
PRQLWRULQJ2 0DQGRWKHUDVVHVVPHQWDQGHYDOXDWLRQFRPSRQHQWVRI
LPSOHPHQWDWLRQ,PSOHPHQWDWLRQRISODQQHG%03VPXVWEHJLQXSRQFRPSOHWLRQRI
WKH/3&3DQGDOOQRQVWUXFWXUDO%03VVKDOOEHIXOO\LPSOHPHQWHGZLWKLQVL[\HDUV
RIWKHSHUPLWHIIHFWLYHGDWH:KHUHSODQQHGVWUXFWXUDO%03UHWURILWVRUPDMRU
GUDLQDJHLQIUDVWUXFWXUHSURMHFWVDUHH[SHFWHGWRWDNHDGGLWLRQDOWLPHWRFRQVWUXFW
WKHSHUPLWWHHVKDOOZLWKLQIRXU\HDUVRIWKHHIIHFWLYHGDWHRIWKHSHUPLWKDYHD
VFKHGXOHIRUFRPSOHWLRQRIFRQVWUXFWLRQFRQVLVWHQWZLWKWKHUHGXFWLRQUHTXLUHPHQWV
LQ7DEOH)7KHSHUPLWWHHVKDOOFRPSOHWHWKHLPSOHPHQWDWLRQRILWV/3&3DVVRRQ
DVSRVVLEOHRUDWDPLQLPXPLQDFFRUGDQFHZLWKWKHPLOHVWRQHVVHWIRUWKLQ7DEOH)
7KHLPSOHPHQWDWLRQVFKHGXOHVKDOOEHXSGDWHGDVQHHGHGWRVXSSRUWWKH
DFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH)LQFOXGLQJDQXSGDWHLQWKHXSGDWHG
ZULWWHQ/3&3\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWH

&RVWDQGIXQGLQJVRXUFHDVVHVVPHQW±7KHSHUPLWWHHVKDOOHVWLPDWHWKHFRVWIRU
LPSOHPHQWLQJLWV/3&3DQGGHVFULEHNQRZQDQGDQWLFLSDWHGIXQGLQJPHFKDQLVPV
7KHSHUPLWWHHVKDOOGHVFULEHWKHVWHSVLWZLOOWDNHWRLPSOHPHQWLWVIXQGLQJ
SODQ7KLVPD\LQFOXGHEXWLVQRWOLPLWHGWRFRQFHSWXDOGHYHORSPHQWRXWUHDFKWR
DIIHFWHGSDUWLHVDQGGHYHORSPHQWRIOHJDODXWKRULWLHV

&RPSOHWHZULWWHQ/3&3±7KHSHUPLWWHHPXVWFRPSOHWHWKHZULWWHQ/3&3\HDUV
DIWHUSHUPLWHIIHFWLYHGDWH7KHFRPSOHWH/3&3VKDOOLQFOXGHLWHPQXPEHUVLQ
7DEOH)7KHSHUPLWWHHVKDOOPDNHWKH/3&3DYDLODEOHWRWKHSXEOLFIRUSXEOLF
FRPPHQWGXULQJWKH/3&3GHYHORSPHQW(3$HQFRXUDJHVWKHSHUPLWWHHWRSRVW
WKH/3&3RQOLQHWRIDFLOLWDWHSXEOLFLQYROYHPHQW7KH/3&3VKDOOEHXSGDWHGDV
QHHGHGZLWKDQXSGDWH\HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWHDWDPLQLPXPWR
UHIOHFWFKDQJHVLQ%03LPSOHPHQWDWLRQWRVXSSRUWDFKLHYHPHQWRIWKHSKRVSKRUXV
H[SRUWPLOHVWRQHVLQ7DEOH)7KHXSGDWHG/3&3VKDOOEXLOGXSRQWKHRULJLQDO
/3&3DQGLQFOXGHDGGLWLRQDORUQHZ%03VWKHSHUPLWWHHZLOOXVHWRVXSSRUWWKH
DFKLHYHPHQWRIWKHPLOHVWRQHVLQ7DEOH)

3HUIRUPDQFH(YDOXDWLRQ±7KHSHUPLWWHHVKDOOHYDOXDWHWKHHIIHFWLYHQHVVRIWKH
/3&3E\WUDFNLQJWKHSKRVSKRUXVUHGXFWLRQVDFKLHYHGWKURXJKLPSOHPHQWDWLRQRI
VWUXFWXUDODQGQRQVWUXFWXUDO%03VDQGWUDFNLQJLQFUHDVHVLQSKRVSKRUXVORDGLQJ
IURPWKH/3&3$UHDEHJLQQLQJVL[\HDUVDIWHUWKHHIIHFWLYHGDWHRIWKHSHUPLW
3KRVSKRUXVUHGXFWLRQVVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQW QRQ
VWUXFWXUDO%03SHUIRUPDQFH $WWDFKPHQW VWUXFWXUDO%03SHUIRUPDQFH DQG
$WWDFKPHQW UHGXFWLRQVWKURXJKODQGXVHFKDQJH WR$SSHQGL[)IRUDOO%03V
LPSOHPHQWHGWRGDWH3KRVSKRUXVORDGLQFUHDVHVUHVXOWLQJIURPGHYHORSPHQW
VKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)3KRVSKRUXV



,QPHHWLQJLWVSKRVSKRUXVUHGXFWLRQUHTXLUHPHQWVDSHUPLWWHHPD\TXDQWLI\SKRVSKRUXVUHGXFWLRQVE\
DFWLRQVXQGHUWDNHQE\DQRWKHUHQWLW\H[FHSWZKHUHWKRVHDFWLRQVDUHFUHGLWHGWR0DVV'27RUDQRWKHU
SHUPLWWHHLGHQWLILHGLQ$SSHQGL[)7DEOH)

$QQXDOSKRVSKRUXVUHGXFWLRQVIURPVWUXFWXUDO%03VLQVWDOOHGLQWKH/3&3$UHDSULRUWRWKHHIIHFWLYH
GDWHRIWKLVSHUPLWVKDOOEHFDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)3KRVSKRUXV5HGXFWLRQ
&UHGLWIRUSUHYLRXVO\LQVWDOOHG%03VZLOORQO\EHJLYHQLIWKH3HUPLWWHHGHPRQVWUDWHVWKDWWKH%03LV
SHUIRUPLQJXSWRGHVLJQVSHFLILFDWLRQVDQGFHUWLILHVWKDWWKH%03LVSURSHUO\PDLQWDLQHGDQGLQVSHFWHG
DFFRUGLQJWRPDQXIDFWXUHUGHVLJQRUVSHFLILFDWLRQV7KLVFHUWLILFDWLRQVKDOOEHSDUWRIWKHDQQXDO
SHUIRUPDQFHHYDOXDWLRQGXULQJWKH\HDUFUHGLWLVFODLPHGIRUWKHSUHYLRXVO\LQVWDOOHG%03




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

ORDGLQJLQFUHDVHVDQGUHGXFWLRQVLQXQLWVRIPDVV\UVKDOOEHDGGHGRUVXEWUDFWHG
IURPWKHFDOFXODWHG%DVHOLQH3KRVSKRUXV/RDGWRHVWLPDWHWKH\HDUO\SKRVSKRURXV
H[SRUWUDWHIURPWKH/3&3$UHDLQPDVV\U7KHSHUPLWWHHVKDOODOVRLQFOXGHDOO
LQIRUPDWLRQUHTXLUHGLQSDUW,,RIWKLV$SSHQGL[LQHDFKSHUIRUPDQFHHYDOXDWLRQ

5HSRUWLQJ

%HJLQQLQJ\HDUDIWHUWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOOLQFOXGHDSURJUHVVUHSRUW
LQHDFKDQQXDOUHSRUWRQWKHSODQQLQJDQGLPSOHPHQWDWLRQRIWKH/3&3

%HJLQQLQJILYH  \HDUVDIWHUWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOOLQFOXGHWKH
IROORZLQJLQHDFKDQQXDOUHSRUWVXEPLWWHGSXUVXDQWWRSDUWRIWKH3HUPLW
D $OOQRQVWUXFWXUDOFRQWUROPHDVXUHVLPSOHPHQWHGGXULQJWKHUHSRUWLQJ\HDUDORQJ
ZLWKWKHSKRVSKRUXVUHGXFWLRQLQPDVV\U 3NSred FDOFXODWHGFRQVLVWHQWZLWK
$WWDFKPHQWWR$SSHQGL[)
E 6WUXFWXUDOFRQWUROVLPSOHPHQWHGGXULQJWKHUHSRUWLQJ\HDUDQGDOOSUHYLRXV\HDUV
LQFOXGLQJ
D /RFDWLRQLQIRUPDWLRQRIVWUXFWXUDO%03V *36FRRUGLQDWHVRUVWUHHWDGGUHVV 
E 3KRVSKRUXVUHGXFWLRQIURPDOOVWUXFWXUDO%03VLPSOHPHQWHGWRGDWHLQ
PDVV\U 3Sred FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)
F 'DWHRIODVWFRPSOHWHGPDLQWHQDQFHIRUHDFK6WUXFWXUDOFRQWURO
F 3KRVSKRUXVORDGLQFUHDVHVGXHWRGHYHORSPHQWRYHUWKHSUHYLRXVUHSRUWLQJSHULRGDQG
LQFXUUHGWRGDWH 3DEVinc FDOFXODWHGFRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)
G (VWLPDWHG\HDUO\SKRVSKRUXVH[SRUWUDWH 3exp IURPWKH/3&3$UHDFDOFXODWHGXVLQJ
(TXDWLRQ(TXDWLRQFDOFXODWHVWKH\HDUO\SKRVSKRUXVH[SRUWUDWHE\VXEWUDFWLQJ
\HDUO\SKRVSKRUXVUHGXFWLRQVWKURXJKLPSOHPHQWHGQRQVWUXFWXUDOFRQWUROVDQG
VWUXFWXUDOFRQWUROVWRGDWHIURPWKH%DVHOLQH3KRVSKRUXV/RDGDQGDGGLQJORDGLQJ
LQFUHDVHVLQFXUUHGWKURXJKGHYHORSPHQWWRGDWH7KLVHTXDWLRQVKDOOEHXVHGWR
GHPRQVWUDWHFRPSOLDQFHZLWKWKHSKRVSKRUXVUHGXFWLRQPLOHVWRQHVUHTXLUHGDVSDUWRI
HDFKSKDVHRIWKH/3&3

ܲ௫ቀ௦௦ቁ ൌ ܲ௦ቀ௦௦ቁ െ ቆܲௌௗቀ௦௦ቁ  ܲேௌௗቀ௦௦ቁ ቇ  ܲாቀ௦௦ቁ
௬



௬

௬

௬

௬

(TXDWLRQ(TXDWLRQXVHGWRFDOFXODWH\HDUO\SKRVSKRUXVH[SRUWUDWHIURPWKHFKRVHQ
/3&3$UHD3exp=&XUUHQWSKRVSKRUXVH[SRUWUDWHIURPWKH/3&3$UHDLQ
PDVV\HDU3base EDVHOLQHSKRVSKRUXVH[SRUWUDWHIURP/3&3$UHDLQPDVV\HDU
3Sred= \HDUO\SKRVSKRUXVUHGXFWLRQIURPLPSOHPHQWHGVWUXFWXUDOFRQWUROVLQWKH
/3&3$UHDLQPDVV\HDU3NSred \HDUO\SKRVSKRUXVUHGXFWLRQIURP
LPSOHPHQWHGQRQVWUXFWXUDOFRQWUROVLQWKH/3&3$UHDLQPDVV\HDU$UHDLQ
PDVV\HDU3DEVinc \HDUO\SKRVSKRUXVLQFUHDVHUHVXOWLQJIURPGHYHORSPHQW
VLQFHWKH\HDUEDVHOLQHORDGLQJZDVFDOFXODWHGLQWKH/3&3$UHDLQPDVV\HDU
H &HUWLILFDWLRQWKDWDOOVWUXFWXUDO%03VDUHEHLQJLQVSHFWHGDQGPDLQWDLQHGDFFRUGLQJ
WRWKH2 0SURJUDPVSHFLILHGDVSDUWRIWKH3&37KHFHUWLILFDWLRQVWDWHPHQWVKDOO
EH
I certify under penalty of law that all source control and treatment Best
Management Practices being claimed for phosphorus reduction credit have been
inspected, maintained and repaired in accordance with manufacturer or design
specification. I certify that, to the best of my knowledge, all Best Management



3DJHRI

0$06*HQHUDO3HUPLW


I






$SSHQGL[)

Practices being claimed for a phosphorus reduction credit are performing as
originally designed.
&HUWLILFDWLRQWKDWDOOPXQLFLSDOO\RZQHGDQGPDLQWDLQHGWXUIJUDVVDUHDVDUHEHLQJ
PDQDJHGLQDFFRUGDQFHZLWK0DVVDFKXVHWWV5HJXODWLRQ&05SHUWDLQLQJWR
SURSHUXVHRIIHUWLOL]HUVRQWXUIJUDVVHV VHH
KWWSZZZPDVVJRYFRXUWVGRFVODZOLEFPUFPUSGI 



 $WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV
LQ$SSHQGL[)SDUW$,,DVIROORZV
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQWKH
IROORZLQJFRQGLWLRQVDUHPHW
L
7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG
(3$KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHUWKDW
LQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURORI
SKRVSKRUXVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\DGGLWLRQDOUHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW
$,,DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHGLQ
DFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW$,,WRGDWHWR
UHGXFHSKRVSKRUXVLQWKHLUGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQ
VFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFHUHTXLUHPHQWV
IRUVWUXFWXUDO%03V
LL
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW$,UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWHRI
WKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRI
LGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQG
UHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHURU
GHVLJQVSHFLILFDWLRQVDQGWKHUHSRUWLQJUHTXLUHPHQWVRI$SSHQGL[)
SDUW$,,UHPDLQLQSODFH





3DJHRI

0$06*HQHUDO3HUPLW
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EDFWHULDSDWKRJHQVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHG
RQZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\DGGLWLRQDOUHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)
SDUW$,,,DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHG
LQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW$,,,WR
GDWHWRUHGXFHEDFWHULDSDWKRJHQVLQWKHLUGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\
PDLQWHQDQFHUHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW$,,,UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWH
RIWKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQ
RILGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQG
UHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHU
RUGHVLJQVSHFLILFDWLRQV
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&RG7KHIROORZLQJPHDVXUHVVDUHQHHGHGWRHQVXUHWKDWFXUUHQWQLWURJHQORDGVIURP06
VWRUPZDWHUGLVFKDUJHGLQWRWKHLPSDLUHGZDWHUERGLHVGRQRWLQFUHDVH

 7KHRSHUDWRUVRIWUDGLWLRQDODQGQRQWUDGLWLRQDO06VORFDWHGLQPXQLFLSDOLWLHVOLVWHGLQ
7DEOH)RUDQ\RWKHU06 WUDGLWLRQDODQGQRQWUDGLWLRQDO WKDWGLVFKDUJHVWRDQ\
ZDWHUERG\OLVWHGLQ7DEOH)RUWKHLUWULEXWDULHVVKDOOFRPSO\ZLWKWKHIROORZLQJ%03VLQ
DGGLWLRQWRWKHUHTXLUHPHQWVRISDUWRIWKH3HUPLWDVGHVFULEHGEHORZ

D (QKDQFHG%03V

L
(QKDQFHPHQWRI%03VUHTXLUHGE\SDUWRIWKHSHUPLWWKDWVKDOOEH
LPSOHPHQWHGGXULQJWKLVSHUPLWWHUP

 SDUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV5HVLGHQWLDODQG
%XVLQHVV&RPPHUFLDO,QVWLWXWLRQSURJUDPZLWKDQQXDOWLPHG
PHVVDJHVRQVSHFLILFWRSLFV7KHSHUPLWWHHVKDOOGLVWULEXWHDQ
DQQXDOPHVVDJHLQWKHVSULQJ $SULO0D\ WLPHIUDPHWKDW
HQFRXUDJHVWKHSURSHUXVHDQGGLVSRVDORIJUDVVFOLSSLQJVDQG
HQFRXUDJHVWKHSURSHUXVHRIVORZUHOHDVHIHUWLOL]HUV7KH
SHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJHLQWKHVXPPHU
-XQH-XO\ WLPHIUDPHHQFRXUDJLQJWKHSURSHUPDQDJHPHQWRI
SHWZDVWHLQFOXGLQJQRWLQJDQ\H[LVWLQJRUGLQDQFHVZKHUH
DSSURSULDWH7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJH
LQWKH)DOO $XJXVW6HSWHPEHU2FWREHU WLPHIUDPH
HQFRXUDJLQJWKHSURSHUGLVSRVDORIOHDIOLWWHU7KHSHUPLWWHH
VKDOOGHOLYHUDQDQQXDOPHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVV
WKHSHUPLWWHHGHWHUPLQHVWKDWRQHRUPRUHRIWKHVHLVVXHVLVQRW
DVLJQLILFDQWFRQWULEXWRURIQLWURJHQWRGLVFKDUJHVIURPWKH
06DQGWKHSHUPLWWHHUHWDLQVGRFXPHQWDWLRQRIWKLVILQGLQJLQ
WKH6:03$OOSXEOLFHGXFDWLRQPHVVDJHVFDQEHFRPELQHG
ZLWKUHTXLUHPHQWVRI$SSHQGL[+SDUW,,,DQG,,,DVZHOODV
$SSHQGL[)SDUW$,,,$9%,%,,DQG%,,,ZKHUH
DSSURSULDWH

 SDUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQWWKHUHTXLUHPHQWIRUDGRSWLRQDPHQGPHQWRI
WKHSHUPLWWHH¶VRUGLQDQFHRURWKHUUHJXODWRU\PHFKDQLVPVKDOO
LQFOXGHDUHTXLUHPHQWWKDWQHZGHYHORSPHQWDQG
UHGHYHORSPHQWVWRUPZDWHUPDQDJHPHQW%03VEHRSWLPL]HG
IRUQLWURJHQUHPRYDOUHWURILWLQYHQWRU\DQGSULRULW\UDQNLQJ
XQGHUEVKDOOLQFOXGHFRQVLGHUDWLRQRI%03VWRUHGXFH
QLWURJHQGLVFKDUJHV




)LQDOQLWURJHQ70'/VIRU&DSH&RGFDQEHIRXQGKHUH
KWWSZZZPDVVJRYHHDDJHQFLHVPDVVGHSZDWHUZDWHUVKHGVWRWDOPD[LPXPGDLO\ORDGVWPGOVKWPO




3DJHRI

0$06*HQHUDO3HUPLW







 SDUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU
3HUPLWWHH2ZQHG2SHUDWLRQVHVWDEOLVKUHTXLUHPHQWVIRUXVHRI
VORZUHOHDVHIHUWLOL]HUVRQSHUPLWWHHRZQHGSURSHUW\FXUUHQWO\
XVLQJIHUWLOL]HULQDGGLWLRQWRUHGXFLQJDQGPDQDJLQJIHUWLOL]HU
XVHDVSURYLGHGLQLQSDUWHVWDEOLVKSURFHGXUHVWR
SURSHUO\PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQSHUPLWWHH
SURSHUW\LQFOXGLQJSURKLELWLQJEORZLQJRUJDQLFZDVWH
PDWHULDOVRQWRDGMDFHQWLPSHUYLRXVVXUIDFHVLQFUHDVHGVWUHHW
VZHHSLQJIUHTXHQF\RIDOOPXQLFLSDORZQHGVWUHHWVDQGSDUNLQJ
ORWVVXEMHFWWR3HUPLWSDUWDLLL F WRDPLQLPXPRIWZR
 WLPHVSHU\HDURQFHLQWKHVSULQJ IROORZLQJZLQWHU
DFWLYLWLHVVXFKDVVDQGLQJ DQGDWOHDVWRQFHLQWKHIDOO 6HSW±
'HFIROORZLQJOHDIIDOO 
0XQLFLSDOLW\
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%DUQVWDEOH
%RXUQH
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
&KDWKDP
)DOPRXWK
)DOPRXWK
)DOPRXWK
)DOPRXWK
)DOPRXWK
)DOPRXWK
)DOPRXWK
)DOPRXWK



$SSHQGL[)

:DWHUERG\1DPH
&HQWHUYLOOH5LYHU
3RSSRQHVVHW%D\
6KRHVWULQJ%D\
&RWXLW%D\
1RUWK%D\
3ULQFH&RYH
:HVW%D\
+\DQQLV,QQHU+DUERU
/HZLV%D\
3KLQQH\V+DUERU
&URZV3RQG
%XFNV&UHHN
+DUGLQJ%HDFK3RQG
0LOO&UHHN
0LOO3RQG
2\VWHU3RQG
2\VWHU3RQG5LYHU
6WDJH+DUERU
7D\ORUV3RQG
)URVW)LVK&UHHN
5\GHU&RYH
%RXUQHV3RQG
*UHDW3RQG
*UHHQ3RQG
3HUFK3RQG
/LWWOH3RQG
2\VWHU3RQG
4XDVKQHW5LYHU
,QQHU:HVW)DOPRXWK+DUERU
3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

0XQLFLSDOLW\
:DWHUERG\1DPH
)DOPRXWK
:HVW)DOPRXWK+DUERU
)DOPRXWK
6QXJ+DUERU
)DOPRXWK
+DUERU+HDG
+DUZLFK
0XGG\&UHHN/RZHU
+DUZLFK
0XGG\&UHHN8SSHU
+DUZLFK
5RXQG&RYH
0DVKSHH
0DVKSHH5LYHU
0DVKSHH
*UHDW5LYHU
0DVKSHH
+DPEOLQ3RQG
0DVKSHH
-HKX3RQG
0DVKSHH
/LWWOH5LYHU
2UOHDQV
$UH\V3RQG
2UOHDQV
/LWWOH3OHDVDQW%D\
2UOHDQV
1DPHTXRLW5LYHU
2UOHDQV
3DZ:DK3RQG
2UOHDQV
3OHDVDQW%D\
2UOHDQV
3RFKHW1HFN
2UOHDQV
4XDQVHW3RQG
<DUPRXWK
0LOO&UHHN
<DUPRXWK
+\DQQLV,QQHU+DUERU
<DUPRXWK
/HZLV%D\
7DEOH):DWHUERGLHVVXEMHFWWRD&DSH&RGQLWURJHQ70'/
DQGWKHSULPDU\PXQLFLSDOLWLHV



$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV

LQ$SSHQGL[)SDUW$,9DSSOLFDEOHWRLWZKHQLQFRPSOLDQFHZLWKWKLVSDUW
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRI
WKHIROORZLQJFULWHULDDUHPHW
L
7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG
(3$KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHU
WKDWLQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURO
RIQLWURJHQDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\UHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW$,9
DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHG
LQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW$,9WR
GDWHWRUHGXFHQLWURJHQLQWKHLUGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQ
VFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFH
UHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW$,9UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKH
GDWHRIWKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJ



3DJHRI

0$06*HQHUDO3HUPLW









$SSHQGL[)

LPSOHPHQWDWLRQRILGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQH
PDLQWHQDQFHDQGUHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFH
ZLWKPDQXIDFWXUHURUGHVLJQVSHFLILFDWLRQV


3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

9$VVDEHW5LYHU3KRVSKRUXV70'/5HTXLUHPHQWV

2Q6HSWHPEHU(3$DSSURYHGWKHAssabet River Total Maximum Daily Load for Total
Phosphorus16.7KHIROORZLQJPHDVXUHVDUHQHHGHGWRHQVXUHWKDWFXUUHQWSKRVSKRUXVORDGVIURP
06VWRUPZDWHUGLVFKDUJHGGLUHFWO\RULQGLUHFWO\YLDWULEXWDULHVLQWRWKH$VVDEHW5LYHUGRQRW
LQFUHDVH

 7KHRSHUDWRUVRIWUDGLWLRQDODQGQRQWUDGLWLRQDO06VORFDWHGLQPXQLFLSDOLWLHVOLVWHGLQ
7DEOH)ZLWKLQWKH$VVDEHW5LYHU:DWHUVKHGVKDOOFRPSO\ZLWKWKHIROORZLQJ%03VLQ
DGGLWLRQWRWKHUHTXLUHPHQWVRISDUWRIWKH3HUPLWDVGHVFULEHGEHORZ

D (QKDQFHG%03V

L
(QKDQFHPHQWRI%03VUHTXLUHGE\SDUWRIWKHSHUPLWWKDWVKDOOEH
LPSOHPHQWHGGXULQJWKLVSHUPLWWHUP

 SDUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV5HVLGHQWLDODQG%XVLQHVV&RPPHUFLDO,QVWLWXWLRQ
SURJUDPZLWKDQQXDOWLPHGPHVVDJHVRQVSHFLILFWRSLFV7KH
SHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJHLQWKHVSULQJ
0DUFK$SULO WLPHIUDPHWKDWHQFRXUDJHVWKHSURSHUXVHDQG
GLVSRVDORIJUDVVFOLSSLQJVDQGHQFRXUDJHVWKHSURSHUXVHRIVORZ
UHOHDVHDQGSKRVSKRURXVIUHHIHUWLOL]HUV7KHSHUPLWWHHVKDOO
GLVWULEXWHDQDQQXDOPHVVDJHLQWKHVXPPHU -XQH-XO\ WLPHIUDPH
HQFRXUDJLQJWKHSURSHUPDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJ
DQ\H[LVWLQJRUGLQDQFHVZKHUHDSSURSULDWH7KHSHUPLWWHHVKDOO
GLVWULEXWHDQDQQXDOPHVVDJHLQWKHIDOO
$XJXVW6HSWHPEHU2FWREHU WLPHIUDPHHQFRXUDJLQJWKHSURSHU
GLVSRVDORIOHDIOLWWHU7KHSHUPLWWHHVKDOOGHOLYHUDQDQQXDO
PHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVVWKHSHUPLWWHHGHWHUPLQHV
WKDWRQHRUPRUHRIWKHVHLVVXHVLVQRWDVLJQLILFDQWFRQWULEXWRURI
SKRVSKRURXVWRGLVFKDUJHVIURPWKH06DQGWKHSHUPLWWHHUHWDLQV
GRFXPHQWDWLRQRIWKLVILQGLQJLQWKH6:03$OOSXEOLFHGXFDWLRQ
PHVVDJHVFDQEHFRPELQHGZLWKUHTXLUHPHQWVRI$SSHQGL[+SDUW
,,,DQG,,,DVZHOODV$SSHQGL[)SDUW$,,,$,9%,%,,DQG
%,,,ZKHUHDSSURSULDWH

 SDUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQWWKHUHTXLUHPHQWIRUDGRSWLRQDPHQGPHQWRIWKH
SHUPLWWHH¶VRUGLQDQFHRURWKHUUHJXODWRU\PHFKDQLVPVKDOOLQFOXGH
DUHTXLUHPHQWWKDWQHZGHYHORSPHQWDQGUHGHYHORSPHQW
VWRUPZDWHUPDQDJHPHQW%03VEHRSWLPL]HGIRUSKRVSKRUXV
UHPRYDOUHWURILWLQYHQWRU\DQGSULRULW\UDQNLQJXQGHUE
VKDOOLQFOXGHFRQVLGHUDWLRQRI%03VWKDWLQILOWUDWHVWRUPZDWHU
ZKHUHIHDVLEOH

 SDUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU
3HUPLWWHH2ZQHG2SHUDWLRQV(VWDEOLVKSURJUDPWRSURSHUO\



0DVVDFKXVHWWV'HSDUWPHQWRI(QYLURQPHQWDO3URWHFWLRQAssabet River Total Maximum Daily Load
for Total Phosphorus. &1




3DJHRI

0$06*HQHUDO3HUPLW








$SSHQGL[)

PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQSHUPLWWHHSURSHUW\
LQFOXGLQJSURKLELWLQJEORZLQJRUJDQLFZDVWHPDWHULDOVRQWR
DGMDFHQWLPSHUYLRXVVXUIDFHVLQFUHDVHGVWUHHWVZHHSLQJIUHTXHQF\
RIDOOPXQLFLSDORZQHGVWUHHWVDQGSDUNLQJORWVVXEMHFWWR3HUPLW
SDUWDLLL F WRDPLQLPXPRIWZRWLPHVSHU\HDURQFHLQWKH
VSULQJ IROORZLQJZLQWHUDFWLYLWLHVVXFKDVVDQGLQJ DQGDWOHDVW
RQFHLQWKHIDOO 6HSW±'HFIROORZLQJOHDIIDOO 
0XQLFLSDOLW\
$FWRQ
%HUOLQ
%ROWRQ
%R[ERURXJK
%R\OVWRQ
&DUOLVOH
&OLQWRQ
&RQFRUG
*UDIWRQ
+DUYDUG
+XGVRQ
/LWWOHWRQ
0DUOERURXJK
0D\QDUG
1RUWKERURXJK
6KUHZVEXU\
6WRZ
:HVWERURXJK
:HVWIRUG
7DEOH)0XQLFLSDOLWLHVORFDWHGLQ
WKH$VVDEHW5LYHU:DWHUVKHG



$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV
LQ$SSHQGL[)SDUW$9DVIROORZV
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQ
IROORZLQJFRQGLWLRQVDUHPHW
L
7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG
(3$KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHU
WKDWLQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURO
RISKRVSKRUXVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\UHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW$9DV
RIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHG
LQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW$9WR



3DJHRI

0$06*HQHUDO3HUPLW





LL







$SSHQGL[)

GDWHWRUHGXFHSKRVSKRUXVLQWKHLUGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\
PDLQWHQDQFHUHTXLUHPHQWVIRUVWUXFWXUDO%03V
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW$9UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWH
RIWKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRI
LGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQG
UHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHU
RUGHVLJQVSHFLILFDWLRQV


3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

%5HTXLUHPHQWVIRU'LVFKDUJHVWR,PSDLUHG:DWHUVZLWKDQ$SSURYHG2XWRI6WDWH70'/


,1LWURJHQ70'/5HTXLUHPHQWV

'LVFKDUJHVIURP06VLQ0DVVDFKXVHWWVWRZDWHUVWKDWDUHWULEXWDULHVWRWKH/RQJ,VODQG6RXQG
ZKLFKKDVDQDSSURYHG70'/IRUQLWURJHQDUHVXEMHFWWRWKHUHTXLUHPHQWVRIWKLVSDUW

 7KHRSHUDWRUVRIWUDGLWLRQDODQGQRQWUDGLWLRQDO06VORFDWHGLQPXQLFLSDOLWLHVOLVWHGLQ
7DEOH)VKDOOFRPSO\ZLWKWKHIROORZLQJ%03VLQDGGLWLRQWRWKHUHTXLUHPHQWVRISDUW
RIWKH3HUPLWDVGHVFULEHGEHORZ

D (QKDQFHG%03V

L
(QKDQFHPHQWRI%03VUHTXLUHGE\SDUWRIWKHSHUPLWWKDWVKDOOEH
LPSOHPHQWHGGXULQJWKLVSHUPLWWHUP

 SDUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV5HVLGHQWLDODQG%XVLQHVV&RPPHUFLDO,QVWLWXWLRQ
SURJUDPZLWKDQQXDOWLPHGPHVVDJHVRQVSHFLILFWRSLFV7KH
SHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJHLQWKHVSULQJ
$SULO0D\ WLPHIUDPHWKDWHQFRXUDJHVWKHSURSHUXVHDQGGLVSRVDO
RIJUDVVFOLSSLQJVDQGHQFRXUDJHVWKHSURSHUXVHRIVORZUHOHDVH
IHUWLOL]HUV7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJHLQWKH
VXPPHU -XQH-XO\ WLPHIUDPHHQFRXUDJLQJWKHSURSHU
PDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\H[LVWLQJRUGLQDQFHV
ZKHUHDSSURSULDWH7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDO
PHVVDJHLQWKH)DOO $XJXVW6HSWHPEHU2FWREHU WLPHIUDPH
HQFRXUDJLQJWKHSURSHUGLVSRVDORIOHDIOLWWHU7KHSHUPLWWHHVKDOO
GHOLYHUDQDQQXDOPHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVVWKH
SHUPLWWHHGHWHUPLQHVWKDWRQHRUPRUHRIWKHVHLVVXHVLVQRWD
VLJQLILFDQWFRQWULEXWRURIQLWURJHQWRGLVFKDUJHVIURPWKH06DQG
WKHSHUPLWWHHUHWDLQVGRFXPHQWDWLRQRIWKLVILQGLQJLQWKH6:03
$OOSXEOLFHGXFDWLRQPHVVDJHVFDQEHFRPELQHGZLWKUHTXLUHPHQWV
RI$SSHQGL[+SDUW,,,DQG,,,DVZHOODV$SSHQGL[)SDUW$,,,
$,9$9%,,DQG%,,,ZKHUHDSSURSULDWH

 SDUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQWWKHUHTXLUHPHQWIRUDGRSWLRQDPHQGPHQWRIWKH
SHUPLWWHH¶VRUGLQDQFHRURWKHUUHJXODWRU\PHFKDQLVPVKDOOLQFOXGH
DUHTXLUHPHQWWKDWQHZGHYHORSPHQWDQGUHGHYHORSPHQW
VWRUPZDWHUPDQDJHPHQW%03VEHRSWLPL]HGIRUQLWURJHQUHPRYDO
UHWURILWLQYHQWRU\DQGSULRULW\UDQNLQJXQGHUEVKDOOLQFOXGH
FRQVLGHUDWLRQRI%03VWRUHGXFHQLWURJHQGLVFKDUJHV

 SDUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU
3HUPLWWHH2ZQHG2SHUDWLRQVHVWDEOLVKUHTXLUHPHQWVIRUXVHRI



&RQQHFWLFXW'HSDUWPHQWRI(QYLURQPHQWDO3URWHFWLRQA Total Maximum Daily Load Analysis to
Achieve Water Quality Standards for Dissolved Oxygen in Long Island Sound




3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

VORZUHOHDVHIHUWLOL]HUVRQSHUPLWWHHRZQHGSURSHUW\FXUUHQWO\
XVLQJIHUWLOL]HULQDGGLWLRQWRUHGXFLQJDQGPDQDJLQJIHUWLOL]HUXVH
DVSURYLGHGLQLQSDUWHVWDEOLVKSURFHGXUHVWRSURSHUO\
PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQSHUPLWWHHSURSHUW\
LQFOXGLQJSURKLELWLQJEORZLQJRUJDQLFZDVWHPDWHULDOVRQWR
DGMDFHQWLPSHUYLRXVVXUIDFHVLQFUHDVHGVWUHHWVZHHSLQJIUHTXHQF\
RIDOOPXQLFLSDORZQHGVWUHHWVDQGSDUNLQJORWVVXEMHFWWR3HUPLW
SDUWDLLL F WRDPLQLPXPRIWZR  WLPHVSHU\HDURQFHLQ
WKHVSULQJ IROORZLQJZLQWHUDFWLYLWLHVVXFKDVVDQGLQJ DQGDWOHDVW
RQFHLQWKHIDOO 6HSW±'HFIROORZLQJOHDIIDOO 


E 1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUW



L


 &DOFXODWLRQRIWRWDOXUEDQL]HGDUHDZLWKLQWKHSHUPLWWHH¶V
MXULVGLFWLRQWKDWLVZLWKLQWKH&RQQHFWLFXW5LYHU:DWHUVKHG
WKH+RXVDWRQLF5LYHU:DWHUVKHGRUWKH7KDPHV5LYHU
:DWHUVKHGLQFRUSRUDWLQJXSGDWHGPDSSLQJRIWKH06DQG
FDWFKPHQWGHOLQHDWLRQVSURGXFHGSXUVXDQWWRSDUW
 $OOVFUHHQLQJDQGPRQLWRULQJUHVXOWVSXUVXDQWWRSDUW
GWDUJHWLQJWKHUHFHLYLQJZDWHUVHJPHQW V 
 ,PSHUYLRXVDUHDDQG'&,$IRUWKHWDUJHWFDWFKPHQW
 ,GHQWLILFDWLRQGHOLQHDWLRQDQGSULRULWL]DWLRQRISRWHQWLDO
FDWFKPHQWVZLWKKLJKQLWURJHQORDGLQJ
 ,GHQWLILFDWLRQRISRWHQWLDOUHWURILWRSSRUWXQLWLHVRU
RSSRUWXQLWLHVIRUWKHLQVWDOODWLRQRIVWUXFWXUDO%03VGXULQJ
UHGHYHORSPHQW





LL

7KHILQDO1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUWVKDOOEH
VXEPLWWHGWR(3$DVSDUWRIWKH\HDUDQQXDOUHSRUW

F 6WUXFWXUDO%03V
L







:LWKLQIRXU\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
FRPSOHWHD1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUW7KHUHSRUW
VKDOOLQFOXGHWKHIROORZLQJHOHPHQWV

:LWKLQILYH\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
HYDOXDWHDOOSURSHUWLHVLGHQWLILHGDVSUHVHQWLQJUHWURILW
RSSRUWXQLWLHVRUDUHDVIRUVWUXFWXUDO%03LQVWDOODWLRQXQGHU
SHUPLWSDUWGLLRULGHQWLILHGLQWKH1LWURJHQ6RXUFH
,GHQWLILFDWLRQ5HSRUW7KHHYDOXDWLRQVKDOOLQFOXGH
 7KHQH[WSODQQHGLQIUDVWUXFWXUHUHVXUIDFLQJRU
UHGHYHORSPHQWDFWLYLW\SODQQHGIRUWKHSURSHUW\ LI
DSSOLFDEOH 25SODQQHGUHWURILWGDWH
 7KHHVWLPDWHGFRVWRIUHGHYHORSPHQWRUUHWURILW%03VDQG
 7KHHQJLQHHULQJDQGUHJXODWRU\IHDVLELOLW\RI
UHGHYHORSPHQWRUUHWURILW%03V

LL

7KHSHUPLWWHHVKDOOSURYLGHDOLVWLQJRISODQQHGVWUXFWXUDO%03V
DQGDSODQDQGVFKHGXOHIRULPSOHPHQWDWLRQLQWKH\HDUDQQXDO
3DJHRI

0$06*HQHUDO3HUPLW









$SSHQGL[)

UHSRUW7KHSHUPLWWHHVKDOOSODQDQGLQVWDOODPLQLPXPRIRQH
VWUXFWXUDO%03DVDGHPRQVWUDWLRQSURMHFWZLWKLQVL[\HDUVRIWKH
SHUPLWHIIHFWLYHGDWH7KHGHPRQVWUDWLRQSURMHFWVKDOOEH
LQVWDOOHGWDUJHWLQJDFDWFKPHQWZLWKKLJKQLWURJHQORDGSRWHQWLDO
7KHSHUPLWWHHVKDOOLQVWDOOWKHUHPDLQGHURIWKHVWUXFWXUDO%03V
LQDFFRUGDQFHZLWKWKHSODQDQGVFKHGXOHSURYLGHGLQWKH\HDU
DQQXDOUHSRUW
LLL

$Q\VWUXFWXUDO%03VOLVWHGLQ7DEOHRI$WWDFKPHQWWR$SSHQGL[+
LQVWDOOHGLQWKHXUEDQL]HGDUHDE\WKHSHUPLWWHHRULWVDJHQWVVKDOOEH
WUDFNHGDQGWKHSHUPLWWHHVKDOOHVWLPDWHWKHQLWURJHQUHPRYDOE\WKH
%03FRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[+7KHSHUPLWWHHVKDOO
GRFXPHQWWKH%03W\SHWRWDODUHDWUHDWHGE\WKH%03WKHGHVLJQ
VWRUDJHYROXPHRIWKH%03DQGWKHHVWLPDWHGQLWURJHQUHPRYHGLQPDVV
SHU\HDUE\WKH%03LQHDFKDQQXDOUHSRUW

$GDPV
1RUWK$GDPV
$JDZDP
1RUWKDPSWRQ
$PKHUVW
2[IRUG
$VKEXUQKDP
3DOPHU
$VKE\
3D[WRQ
$XEXUQ
3HOKDP
%HOFKHUWRZQ
3LWWVILHOG
&KDUOWRQ
5LFKPRQG
&KHVKLUH
5XVVHOO
&KLFRSHH
5XWODQG
'DOWRQ
6RXWK+DGOH\
'RXJODV
6RXWKDPSWRQ
'XGOH\
6RXWKEULGJH
(DVW/RQJPHDGRZ
6RXWKZLFN
(DVWKDPSWRQ
6SHQFHU
*DUGQHU
6SULQJILHOG
*UDQE\
6WXUEULGJH
+DGOH\
6XWWRQ
+DPSGHQ
7HPSOHWRQ
+DWILHOG
:DUH
+LQVGDOH
:HEVWHU
+RO\RNH
:HVW6SULQJILHOG
/DQHVERURXJK
:HVWILHOG
/HLFHVWHU
:HVWKDPSWRQ
/HQR[
:HVWPLQVWHU
/RQJPHDGRZ
:LOEUDKDP
/XGORZ
:LOOLDPVEXUJ
0LOOEXU\
:LQFKHQGRQ
3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

0RQVRQ

7DEOH)0DVVDFKXVHWWVPXQLFLSDOLWLHVLQZKLFK
06GLVFKDUJHVDUHZLWKLQWKH&RQQHFWLFXW
5LYHU:DWHUVKHGWKH+RXVDWRQLF5LYHU
:DWHUVKHGRUWKH7KDPHV5LYHU:DWHUVKHG



$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV





LQ$SSHQGL[)SDUW%,DVIROORZV
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQWKH
IROORZLQJFRQGLWLRQVDUHPHW
L
7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG
(3$KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHU
WKDWLQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURO
RIQLWURJHQDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\UHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW%,DV
RIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHG
LQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW%,WR
GDWHWRUHGXFHQLWURJHQLQWKHLUGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQ
VFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFH
UHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW%,UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWH
RIWKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQ
RILGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQG
UHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHU
RUGHVLJQVSHFLILFDWLRQV


3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)

,,3KRVSKRUXV70'/5HTXLUHPHQWV

7KHUHDUHFXUUHQWO\HLJKW DSSURYHGSKRVSKRUXV70'/VIRUFHUWDLQZDWHUERG\VHJPHQWVLQ5KRGH
,VODQGWKDWLGHQWLI\XUEDQVWRUPZDWHUGLVFKDUJHVLQ0DVVDFKXVHWWVDVVRXUFHVWKDWDUHFRQWULEXWLQJ
SKRVSKRUXVWRWKHLPSDLUHGVHJPHQWV7KH70'/VLQFOXGHWKH.LFNHPXLW5HVHUYRLU8SSHU
.LNHPXLW5LYHU.LFNHPXLW5LYHU7HQ0LOH5LYHU&HQWUDO3RQG7XUQHU5HVHUYRLU/RZHU7HQ
0LOH5LYHUDQG2PHJD3RQG70'/V7DEOH)OLVWVPXQLFLSDOLWLHVLQ0DVVDFKXVHWWV
LGHQWLILHGLQWKH70'/VDVFRQWDLQLQJ06VFRQWULEXWLQJSKRVSKRUXVWRWKHLPSDLUHGZDWHUERG\
VHJPHQWVLQ5KRGH,VODQGWKHLPSDLUHGUHFHLYLQJZDWHUDQGWKHDSSURYHG70'/QDPH$Q\
SHUPLWWHH WUDGLWLRQDORUQRQWUDGLWLRQDO WKDWRSHUDWHVDQ06LQDPXQLFLSDOLW\OLVWHGLQ7DEOH)
DQGWKDWGLVFKDUJHVWRDZDWHUERG\RUWULEXWDU\RIDZDWHUERG\OLVWHGRQ7DEOH)LVVXEMHFW
WRWKHUHTXLUHPHQWVRIWKLVSDUW

 7KHRSHUDWRUVRIWUDGLWLRQDODQGQRQWUDGLWLRQDO06VORFDWHGLQPXQLFLSDOLWLHVOLVWHGLQ
7DEOH)DQGWKDWGLVFKDUJHWRDZDWHUERG\RUDWULEXWDU\RIDZDWHUERG\LGHQWLILHGRQ
7DEOH)VKDOOFRPSO\ZLWKWKHIROORZLQJ%03VLQDGGLWLRQWRWKHUHTXLUHPHQWVRISDUW
RIWKH3HUPLWDVGHVFULEHGEHORZ

D (QKDQFHG%03V

L
(QKDQFHPHQWRI%03VUHTXLUHGE\SDUWRIWKHSHUPLWWKDWVKDOOEH
LPSOHPHQWHGGXULQJWKLVSHUPLWWHUP

 SDUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHH
VKDOOVXSSOHPHQWLWV5HVLGHQWLDODQG
%XVLQHVV&RPPHUFLDO,QVWLWXWLRQSURJUDPZLWKDQQXDOWLPHG
PHVVDJHVRQVSHFLILFWRSLFV7KHSHUPLWWHHVKDOOGLVWULEXWHDQ
DQQXDOPHVVDJHLQWKHVSULQJ 0DUFK$SULO WLPHIUDPHWKDW
HQFRXUDJHVWKHSURSHUXVHDQGGLVSRVDORIJUDVVFOLSSLQJVDQG
HQFRXUDJHVWKHSURSHUXVHRIVORZUHOHDVHDQGSKRVSKRURXV
IUHHIHUWLOL]HUV7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDO
PHVVDJHLQWKHVXPPHU -XQH-XO\ WLPHIUDPHHQFRXUDJLQJ
WKHSURSHUPDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\
H[LVWLQJRUGLQDQFHVZKHUHDSSURSULDWH7KHSHUPLWWHHVKDOO
GLVWULEXWHDQDQQXDOPHVVDJHLQWKHIDOO
$XJXVW6HSWHPEHU2FWREHU WLPHIUDPHHQFRXUDJLQJWKH
SURSHUGLVSRVDORIOHDIOLWWHU7KHSHUPLWWHHVKDOOGHOLYHUDQ
DQQXDOPHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVVWKHSHUPLWWHH
GHWHUPLQHVWKDWRQHRUPRUHRIWKHVHLVVXHVLVQRWDVLJQLILFDQW
FRQWULEXWRURISKRVSKRURXVWRGLVFKDUJHVIURPWKH06DQG
WKHSHUPLWWHHUHWDLQVGRFXPHQWDWLRQRIWKLVILQGLQJLQWKH
6:03$OOSXEOLFHGXFDWLRQPHVVDJHVFDQEHFRPELQHGZLWK
UHTXLUHPHQWVRI$SSHQGL[+SDUW,,,DQG,,,DVZHOODV
$SSHQGL[)SDUW$,,,$,9$9%,DQG%,,,ZKHUH
DSSURSULDWH

 SDUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQW
DQG5HGHYHORSPHQWWKHUHTXLUHPHQWIRU



6HHKWWSZZZGHPULJRYSURJUDPVEHQYLURQZDWHUTXDOLW\UHVWUHSRUWVKWPIRUDOO5,70'/
GRFXPHQWV UHWULHYHG 




3DJHRI

0$06*HQHUDO3HUPLW





DGRSWLRQDPHQGPHQWRIWKHSHUPLWWHH¶VRUGLQDQFHRURWKHU
UHJXODWRU\PHFKDQLVPVKDOOLQFOXGHDUHTXLUHPHQWWKDWQHZ
GHYHORSPHQWDQGUHGHYHORSPHQWVWRUPZDWHUPDQDJHPHQW
%03VEHRSWLPL]HGIRUSKRVSKRUXVUHPRYDOUHWURILW
LQYHQWRU\DQGSULRULW\UDQNLQJXQGHUEVKDOOLQFOXGH
FRQVLGHUDWLRQRI%03VWKDWLQILOWUDWHVWRUPZDWHUZKHUH
IHDVLEOH



 SDUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU
3HUPLWWHH2ZQHG2SHUDWLRQV(VWDEOLVKSURJUDPWRSURSHUO\
PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQSHUPLWWHHSURSHUW\
LQFOXGLQJSURKLELWLQJEORZLQJRUJDQLFZDVWHPDWHULDOVRQWR
DGMDFHQWLPSHUYLRXVVXUIDFHVLQFUHDVHGVWUHHWVZHHSLQJ
IUHTXHQF\RIDOOPXQLFLSDORZQHGVWUHHWVDQGSDUNLQJORWV
VXEMHFWWR3HUPLWSDUWDLLL F WRDPLQLPXPRIWZR
WLPHVSHU\HDURQFHLQWKHVSULQJ IROORZLQJZLQWHUDFWLYLWLHV
VXFKDVVDQGLQJ DQGDWOHDVWRQFHLQWKHIDOO 6HSW±'HF
IROORZLQJOHDIIDOO 


E 3KRVSKRUXV6RXUFH,GHQWLILFDWLRQ5HSRUW



L








$SSHQGL[)

:LWKLQIRXU\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
FRPSOHWHD3KRVSKRUXV6RXUFH,GHQWLILFDWLRQ5HSRUW7KHUHSRUW
VKDOOLQFOXGHWKHIROORZLQJHOHPHQWV
 &DOFXODWLRQRIWRWDOXUEDQL]HGDUHDGUDLQLQJWRWKHZDWHU
TXDOLW\OLPLWHGUHFHLYLQJZDWHUVHJPHQWVRUWKHLUWULEXWDULHV
LQFRUSRUDWLQJXSGDWHGPDSSLQJRIWKH06DQGFDWFKPHQW
GHOLQHDWLRQVSURGXFHGSXUVXDQWWRSDUW
 $OOVFUHHQLQJDQGPRQLWRULQJUHVXOWVSXUVXDQWWRSDUW
GWDUJHWLQJWKHUHFHLYLQJZDWHUVHJPHQW V 
 ,PSHUYLRXVDUHDDQG'&,$IRUWKHWDUJHWFDWFKPHQW
 ,GHQWLILFDWLRQGHOLQHDWLRQDQGSULRULWL]DWLRQRISRWHQWLDO
FDWFKPHQWVZLWKKLJKSKRVSKRUXVORDGLQJ
 ,GHQWLILFDWLRQRISRWHQWLDOUHWURILWRSSRUWXQLWLHVRU
RSSRUWXQLWLHVIRUWKHLQVWDOODWLRQRIVWUXFWXUDO%03VGXULQJ
UHGHYHORSPHQWLQFOXGLQJWKHUHPRYDORILPSHUYLRXVDUHD
RISHUPLWWHHRZQHGSURSHUWLHV

LL

7KHSKRVSKRUXVVRXUFHLGHQWLILFDWLRQUHSRUWVKDOOEHVXEPLWWHGWR
(3$DVSDUWRIWKH\HDUDQQXDOUHSRUW

F 6WUXFWXUDO%03V
L

:LWKLQILYH\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
HYDOXDWHDOOSHUPLWWHHRZQHGSURSHUWLHVLGHQWLILHGDVSUHVHQWLQJ
UHWURILWRSSRUWXQLWLHVRUDUHDVIRUVWUXFWXUDO%03LQVWDOODWLRQ
XQGHUSHUPLWSDUWGLLRULGHQWLILHGLQWKH3KRVSKRUXV
6RXUFH,GHQWLILFDWLRQ5HSRUWWKDWDUHZLWKLQWKHGUDLQDJHDUHDRI
WKHZDWHUTXDOLW\OLPLWHGZDWHURULWVWULEXWDULHV7KHHYDOXDWLRQ
VKDOOLQFOXGH
3DJHRI

0$06*HQHUDO3HUPLW






LL



7KHSHUPLWWHHVKDOOSURYLGHDOLVWLQJRISODQQHGVWUXFWXUDO%03V
DQGDSODQDQGVFKHGXOHIRULPSOHPHQWDWLRQLQWKH\HDUDQQXDO
UHSRUW7KHSHUPLWWHHVKDOOSODQDQGLQVWDOODPLQLPXPRIRQH
VWUXFWXUDO%03DVDGHPRQVWUDWLRQSURMHFWZLWKLQWKHGUDLQDJH
DUHDRIWKHZDWHUTXDOLW\OLPLWHGZDWHURULWVWULEXWDULHVZLWKLQVL[
\HDUVRIWKHSHUPLWHIIHFWLYHGDWH7KHGHPRQVWUDWLRQSURMHFW
VKDOOEHLQVWDOOHGWDUJHWLQJDFDWFKPHQWZLWKKLJKSKRVSKRUXVORDG
SRWHQWLDO7KHSHUPLWWHHVKDOOLQVWDOOWKHUHPDLQGHURIWKH
VWUXFWXUDO%03VLQDFFRUGDQFHZLWKWKHSODQDQGVFKHGXOH
SURYLGHGLQWKH\HDUDQQXDOUHSRUW
$Q\VWUXFWXUDO%03VLQVWDOOHGLQWKHXUEDQL]HGDUHDE\WKHSHUPLWWHHRU
LWVDJHQWVVKDOOEHWUDFNHGDQGWKHSHUPLWWHHVKDOOHVWLPDWHWKH
SKRVSKRUXVUHPRYDOE\WKH%03FRQVLVWHQWZLWK$WWDFKPHQWWR
$SSHQGL[)7KHSHUPLWWHHVKDOOGRFXPHQWWKH%03W\SHWRWDODUHD
WUHDWHGE\WKH%03WKHGHVLJQVWRUDJHYROXPHRIWKH%03DQGWKH
HVWLPDWHGSKRVSKRUXVUHPRYHGLQPDVVSHU\HDUE\WKH%03LQHDFK
DQQXDOUHSRUW
0XQLFLSDOLW\
$WWOHERUR

1RUWK
$WWOHERURXJK

3ODLQYLOOH

5HKRERWK



$SSHQGL[)

 7KHQH[WSODQQHGLQIUDVWUXFWXUHUHVXUIDFLQJRU
UHGHYHORSPHQWDFWLYLW\SODQQHGIRUWKHSURSHUW\ LI
DSSOLFDEOH 25SODQQHGUHWURILWGDWH
 7KHHVWLPDWHGFRVWRIUHGHYHORSPHQWRUUHWURILW%03VDQG
 7KHHQJLQHHULQJDQGUHJXODWRU\IHDVLELOLW\RI
UHGHYHORSPHQWRUUHWURILW%03V

LLL






5HFHLYLQJ:DWHU
8SSHU7HQ0LOH
5LYHU/RZHU7HQ
0LOH5LYHU
&HQWUDO3RQG
2PHJD3RQGDQG
7XUQHU5HVHUYRLU
8SSHU7HQ0LOH
5LYHU/RZHU7HQ
0LOH5LYHU
&HQWUDO3RQG
2PHJD3RQGDQG
7XUQHU5HVHUYRLU
8SSHU7HQ0LOH
5LYHU/RZHU7HQ
0LOH5LYHU
&HQWUDO3RQG
2PHJD3RQGDQG
7XUQHU5HVHUYRLU
8SSHU.LNHPXLW
5LYHU.LFNHPXLW
5LYHU.LFNHPXLW
5HVHUYRLU

70'/1DPH
7RWDO0D[LPXP'DLO\/RDG
$QDO\VLV)RU7KH7HQ
0LOH5LYHU:DWHUVKHG

7RWDO0D[LPXP'DLO\/RDG
$QDO\VLV)RU7KH7HQ
0LOH5LYHU:DWHUVKHG

7RWDO0D[LPXP'DLO\/RDG
$QDO\VLV)RU7KH7HQ
0LOH5LYHU:DWHUVKHG

)HFDO&ROLIRUPDQG7RWDO
3KRVSKRUXV
70'/V

3DJHRI

0$06*HQHUDO3HUPLW





0XQLFLSDOLW\

5HFHLYLQJ:DWHU

6HHNRQN

8SSHU7HQ0LOH
5LYHU/RZHU7HQ
0LOH5LYHU
&HQWUDO3RQG
2PHJD3RQGDQG
7XUQHU5HVHUYRLU
8SSHU.LNHPXLW
5LYHU.LFNHPXLW
5LYHU.LFNHPXLW
5HVHUYRLU

6ZDQVHD



$SSHQGL[)

70'/1DPH
.LFNHPXLW5HVHUYRLU5KRGH
,VODQG 5,/ 
8SSHU.LFNHPXLW5LYHU 5,
5 
.LFNHPXLW5LYHU 0$
B 
7RWDO0D[LPXP'DLO\/RDG
$QDO\VLV)RU7KH7HQ
0LOH5LYHU:DWHUVKHG

)HFDO&ROLIRUPDQG7RWDO
3KRVSKRUXV
70'/V
.LFNHPXLW5HVHUYRLU5KRGH
,VODQG 5,/ 
8SSHU.LFNHPXLW5LYHU 5,
5 
.LFNHPXLW5LYHU 0$
B 
7DEOH)0XQLFLSDOLWLHVLQ0DVVDFKXVHWWVLGHQWLILHGLQWKH70'/VDV
FRQWDLQLQJ06VFRQWULEXWLQJSKRVSKRUXVWRWKHLPSDLUHGZDWHUERG\
VHJPHQWVLQ5KRGH,VODQGWKHLPSDLUHGUHFHLYLQJZDWHUDQGWKHDSSURYHG
70'/QDPH

$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV

LQ$SSHQGL[)SDUW%,,DVIROORZV
D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRI
WKHIROORZLQJFULWHULDDUHPHW
L
7KHDSSOLFDEOH70'/KDVEHHQPRGLILHGUHYLVHGRUZLWKGUDZQDQG
(3$KDVDSSURYHGDQHZ70'/DSSOLFDEOHIRUWKHUHFHLYLQJZDWHU
WKDWLQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURO
RISKRVSKRUXVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQ
ZDVWHORDGDOORFDWLRQVLQWKHQHZO\DSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHDSSURYHG70'/LQLWV
6:03DQGLVUHOLHYHGRIDQ\UHPDLQLQJUHTXLUHPHQWVRI$SSHQGL[)SDUW%,,DV
RIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L
7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHG
LQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[)SDUW%,,WR
GDWHWRUHGXFHSKRVSKRUXVLQWKHLUGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\
PDLQWHQDQFHUHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI
$SSHQGL[)SDUW%,,UHTXLUHGWREHLPSOHPHQWHGSULRUWRWKHGDWH
RIWKHQHZO\DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQ
RILGHQWLILHGQRQVWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQG
UHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHU
RUGHVLJQVSHFLILFDWLRQV



3DJHRI

0$06*HQHUDO3HUPLW





$SSHQGL[)


,,,%DFWHULDDQG3DWKRJHQ70'/5HTXLUHPHQWV

7KHUHDUHFXUUHQWO\VL[DSSURYHGEDFWHULD IHFDOFROLIRUPEDFWHULD RUSDWKRJHQ IHFDOFROLIRUP
DQGRUHQWHURFRFFXVEDFWHULD 70'/VIRUFHUWDLQZDWHUERG\VHJPHQWVLQ5KRGH,VODQGWKDW
LGHQWLI\XUEDQVWRUPZDWHUGLVFKDUJHVLQ0DVVDFKXVHWWVDVVRXUFHVWKDWDUHFRQWULEXWLQJEDFWHULDRU
SDWKRJHQVWRWKHLPSDLUHGVHJPHQWV7KH70'/VLQFOXGHWKH.LFNHPXLW5HVHUYRLU8SSHU
.LNHPXLW5LYHU7HQ0LOH5LYHU/RZHU7HQ0LOH5LYHUDQG2PHJD3RQG70'/V7DEOH)
OLVWVPXQLFLSDOLWLHVLQ0DVVDFKXVHWWVLGHQWLILHGLQWKH70'/VDVFRQWDLQLQJ06VFRQWULEXWLQJ
EDFWHULDRUSDWKRJHQVWRWKHLPSDLUHGZDWHUERG\VHJPHQWVLQ5KRGH,VODQGWKHLPSDLUHG
UHFHLYLQJZDWHUDQGWKHDSSURYHG70'/QDPH$Q\SHUPLWWHH WUDGLWLRQDORUQRQWUDGLWLRQDO 
WKDWRSHUDWHVDQ06LQDPXQLFLSDOLW\OLVWHGLQ7DEOH)DQGWKDWGLVFKDUJHVWRDZDWHUERG\RU
DWULEXWDU\RIDZDWHUERG\OLVWHGRQ7DEOH)LVVXEMHFWWRWKHUHTXLUHPHQWVRIWKLVSDUW

 7UDGLWLRQDODQGQRQWUDGLWLRQDO06VRSHUDWLQJLQWKHPXQLFLSDOLWLHVLGHQWLILHGLQ7DEOH
)DQGWKDWGLVFKDUJHWRDZDWHUERG\RUDWULEXWDU\RIDZDWHUERG\LGHQWLILHGRQ7DEOH
)VKDOOFRPSO\ZLWKWKHIROORZLQJ%03VLQDGGLWLRQWRWKHUHTXLUHPHQWVRISDUWRI
WKH3HUPLWDVGHVFULEHGEHORZ

D (QKDQFHG%03V

L
(QKDQFHPHQWRI%03VUHTXLUHGE\SDUWRIWKHSHUPLWWKDWVKDOOEH
LPSOHPHQWHGGXULQJWKLVSHUPLWWHUP

 SDUW3XEOLF(GXFDWLRQ7KHSHUPLWWHHVKDOOVXSSOHPHQW
LWV5HVLGHQWLDOSURJUDPZLWKDQDQQXDOPHVVDJHHQFRXUDJLQJ
WKHSURSHUPDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\
H[LVWLQJRUGLQDQFHVZKHUHDSSURSULDWH7KHSHUPLWWHHRULWV
DJHQWVVKDOOGLVVHPLQDWHHGXFDWLRQDOPDWHULDOVWRGRJRZQHUV
DWWKHWLPHRILVVXDQFHRUUHQHZDORIDGRJOLFHQVHRURWKHU
DSSURSULDWHWLPH(GXFDWLRQPDWHULDOVVKDOOGHVFULEHWKH
GHWULPHQWDOLPSDFWVRILPSURSHUPDQDJHPHQWRISHWZDVWH
UHTXLUHPHQWVIRUZDVWHFROOHFWLRQDQGGLVSRVDODQGSHQDOWLHV
IRUQRQFRPSOLDQFH7KHSHUPLWWHHVKDOODOVRSURYLGH
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ATTACHMENT 1 TO APPENDIX F
Method to Calculate Baseline Phosphorus Load (Baseline), Phosphorus Reduction
Requirements and Phosphorus load increases due to development (PDEVinc)
The methods and annual phosphorus load export rates presented in Attachments 1, 2 and 3 are for
the purpose of measuring load reductions for various stormwater BMPs treating runoff from
different site conditions (i.e. impervious or pervious) and land uses (e.g. commercial, industrial,
residential). The estimates of annual phosphorus load and load reductions due to BMPs are
intended for use by the permittee to measure compliance with its Phosphorus Reduction
Requirement under the permit.
This attachment provides the method to calculate a baseline phosphorus load discharging in
stormwater for the impaired municipalities subject to Lakes and Ponds TMDL. A complete list of
municipalities subject to these TMDLs is presented in Appendix F, Table F-6. This method shall
be used to calculate the following annual phosphorus loads:
1) Baseline Phosphorus Load for Permittees
2) Phosphorus Reduction Requirement
This attachment also provides the method to calculate stormwater phosphorus load increases due
to development for the municipalities subject to the Charles River TMDL requirements and the
Lakes & Ponds TMDL requirements:
3) Phosphorus Load Increases due to Development
The Baseline Phosphorus Load is a measure of the annual phosphorus load discharging in
stormwater from the impervious and pervious areas of the impaired Lake Phosphorus Control
Plan (LPCP) Area.
The Baseline Phosphorus Pounds Reduction referred to as the permittee’s Phosphorus
Reduction Requirement represents the required reduction in annual phosphorus load in
stormwater to meet the WLA for the impaired watershed. The percent phosphorus reduction for
each watershed (identified in Appendix F, Table F-6) is applied to the Baseline Phosphorus Load
to calculate the Phosphorus Pounds Reduction.
The Phosphorus load increases due to development (PDEVinc) is the stormwater phosphorus
load increases due to development over the previous reporting period and incurred to date.
Increases in stormwater phosphorus load from development will increase the permittee’s baseline
phosphorus load and therefore, the phosphorus reduction requirement.
Examples are provided to illustrate use of the methods. Table 1-1 below provides annual
composite phosphorus load export rates (PLERs) by land use category for the Baseline Load and
Phosphorus Reduction Requirement calculations. The permittee shall select the land use category
that most closely represents the actual use of the watershed. For watersheds with institutional
type uses, such as government properties, hospitals, and schools, the permittee shall use the
commercial land use category for the purpose of calculating phosphorus loads. Table 1-2 provides
annual PLERs by land use category for impervious and pervious areas. The permittee shall select
the land use category that most closely represents the actual use of the watershed. For pervious
areas, if the hydrologic soil group (HSG) is known, use the appropriate value. If the HSG is not
known, assume HSG C conditions for the phosphorus load export rate. For watersheds with
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institutional type uses, such as government properties, hospitals, and schools, the permittee shall
use the commercial/industrial land use category for the purpose of calculating phosphorus loads.
Table 1-3 provides a crosswalk table of land use codes between Tables 1-1 and 1-2 and the codes
used by MassGIS.
The composite PLERs in Table 1-1 to be used for calculating Baseline Phosphorus Load are
based on the specified directly connected impervious area (DCIA). If the permittee determines
through mapping and site investigations that the overall DCIA for the collective area for each
land use category is different than the corresponding values in Table 1-1, then the permittee is
encouraged to submit this information in its annual report and request EPA to recalculate the
composite PLERs for the permittees to use in refining the Baseline Phosphorus Load calculation
for the LPCP.
(1) Baseline Phosphorus Load: The permittee shall calculate the Baseline Phosphorus Load by
the following procedure:
1) Determine the total area (acre) associated with the impaired watershed;
2) Sort the total area associated with the watershed into land use categories;
3) Calculate the annual phosphorus load associated with each land use category by
multiplying the total area of land use by the appropriate land use-based composite
phosphorus load export rate provided in Table 1-1; and
4) Determine the Baseline Phosphorus Load by summing the land use loads.
Example 1-1 to determine Baseline Phosphorus Load:
Watershed A is 18.0 acres, with 11.0 acres of industrial area (e.g. access drives,
buildings, and parking lots), 3.0 acres of medium-density residential and 4.0 acres of
unmanaged wooded area.
The Baseline Phosphorus Load = (Baseline P Load IND) + (Baseline P Load MDR) +
(Baseline P Load FOR)
Where:
Baseline P Load IND = (TAIND) x (PLER for industrial use (Table 1-1))
= 11.0 acre x 1.27 lbs/acre/year
= 14.0 lbs P/year
Baseline P Load MDR = (TAMDR) x (PLER for medium density residential (Table 1-1))
= 3.0 acre x 0.49 lbs/acre/year
= 1.5 lbs P/year
Baseline P Load FOR = (TAFOR) x (PLER for forest (Table 1-1))
= 4.0 acre x 0.12 lbs/acre/year
= 0.5 lbs P/year
Baseline Phosphorus Load = 14.0 lbs P/year + 1.5 lbs P/year + 0.5 lbs P/year
= 16.0 lbs P/year
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(2) Baseline Phosphorus Pounds Reduction (Phosphorus Reduction Requirement): The
Baselines Phosphorus Reduction requirement is the amount of reduction in annual phosphorus
load (in pounds) that the permittee is required to achieve in the Watershed. The permittee shall
calculate the Phosphorus Reduction Requirement by multiplying the Baseline Phosphorus
Load by the applicable percent phosphorus reduction for that watershed specified in Table F-6
(Appendix F).

Example 1-2 to determine Watershed Phosphorus Reduction Requirement:
Table F-6 identifies Watershed A’s percent phosphorus reduction as 45%; therefore the
Watershed Phosphorus Reduction Requirement is:
Phosphorus Reduction Requirement

= (Baseline Phosphorus Load) x (0.45)
= (16.0 lbs P/year) x (0.45)
= 7.2 lbs P/year

(3) Phosphorus load increases due to development (PDEVinc): To estimate the increases in
stormwater phosphorus load due to development in the Watershed (either PCP or LPCP Area),
the permittee will use the following procedure:
1) Determine the total area of development by land use category and calculate the
baseline load from that area using the composite PLERs in Table 1-1;
2) Distribute the total development area into impervious and pervious subareas by land
use category;
3) Calculate the phosphorus load due to development (PDEV) for each land use-based
impervious and pervious subarea by multiplying the subarea by the appropriate
phosphorus load export rate provided in Table 1-2; and
4) Determine the phosphorus load increase (PDEVinc) by subtracting the baseline
phosphorus load from the increased phosphorus load due to development.
Note: If structural BMPs are installed as part of new development, the PDEVinc will be reduced by
the amount of BMP load treated by that BMP as calculated in Attachment 3.
______________________________________________________________________________

Land Use
Category

Industrial
MDR

Example 1-3 to determine Phosphorus Load Increases: For the same 15.11 acre
Watershed A as specified in Example 1-1, a permittee has tracked development in the
LPCP Area in the last year that resulted in 1.5 acres of medium density residential area
and 0.5 acres of forest land being converted to high density residential impervious area as
detailed below. The undeveloped MDR area is pervious area, HSG C soil and the
undeveloped forest area is pervious, HSG B soil.
Baseline
P export
Baseline
P export rate
Developed
P export rate
Area
rate
area
(lbs
Area converted
(lbs
(acres)
(lbs
unchanged P/acre/yr)**
to HDR IA
P/acre/yr)**
P/acre/yr)*
(acres)
(acres)
11.0
3.0

1.27
0.49

No change
1.5

-0.21

No change
1.5

-2.32
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Forest

4.0
0.12
3.5
*From Table 1-1; ** From Table 1-2

0.12

0.5

2.32

The phosphorus load increase is calculated as:
Baseline Load = (Baseline P Load IND) +
(Baseline P Load MDR) +
(Baseline P Load FOR)
= 16.0 lb/year (determined in Example 1-1)
PDEV

= (TAIND x PLERIND)+(IAHDR x PLERHDR)+(PAMDR x PLERMDR)+(PAFOR x
PLERFor)

= (11.0 acres * 1.27) + (2.0 acres * 2.32) + (1.5 acres * 0.21) + (3.5 *
0.12)
= 19.0 lbs P/year
PDEVinc = PDEV – Baseline Load
= 19.0 – 16.0
= 3.0 lbs/year

Table 1-1. Annual composite phosphorus load export rates
Land Cover

Representative
DCIA, %

Composite PLERs, lb/ac/yr

Composite PLERs,
kg/ha/yr

Commercial

57

1.13

1.27

Industrial

67

1.27

1.42

36

1.04

1.16

16

0.49

0.55

11

0.30

0.34

Freeway

44

0.73

0.82

Open Space

8

0.26

0.29

Agriculture

0.4

0.45

0.50

Forest

0.1

0.12

0.13

High
Density
Residential
Medium
Density
Residential
Low
Density
Residential
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Table 1-2: Proposed average annual distinct P Load export rates for use in
estimating P Load reduction credits the MA MS4 Permit
Phosphorus Source
Category by Land Use

Commercial (Com) and
Industrial (Ind)
Multi-Family (MFR) and
High-Density Residential
(HDR)
Medium -Density
Residential (MDR)
Low Density Residential
(LDR) - "Rural"
Highway (HWY)

Forest (For)

Open Land (Open)

Agriculture (Ag)
*Developed Land Pervious
(DevPERV)- Hydrologic
Soil Group A
*Developed Land Pervious
(DevPERV)- Hydrologic
Soil Group B
*Developed Land Pervious
(DevPERV) - Hydrologic
Soil Group C
*Developed Land Pervious
(DevPERV) - Hydrologic
Soil Group C/D
*Developed Land Pervious
(DevPERV) - Hydrologic
Soil Group D

Land Surface
Cover

P Load Export
Rate,
lbs/acre/year

P Load Export
Rate, kg/ha/yr

Directly connected
impervious

1.78

2.0

Pervious

See* DevPERV

See* DevPERV

2.32

2.6

See* DevPERV

See* DevPERV

1.96

2.2

See* DevPERV

See* DevPERV

1.52

1.7

See* DevPERV

See* DevPERV

1.34

1.5

See* DevPERV

See* DevPERV

1.52

1.7

0.13

0.13

1.52

1.7

See* DevPERV

See* DevPERV

1.52

1.7

0.45

0.5

Pervious

0.03

0.03

Pervious

0.12

0.13

Pervious

0.21

0.24

Pervious

0.29

0.33

Pervious

0.37

0.41

Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
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Table 1-3: Crosswalk of MassGIS land-use categories to land-use groups for P Load
Calculations
Mass GIS
Land Use
LU_CODE

Description

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
23
24
25
26
29
31
34
35
36
37
38
39
40

Crop Land
Pasture (active)
Forest
Wetland
Mining
Open Land includes inactive pasture
Participation Recreation
spectator recreation
Water Based Recreation
Multi-Family Residential
High Density Residential
Medium Density Residential
Low Density Residential
Saltwater Wetland
Commercial
Industrial
Urban Open
Transportation
Waste Disposal
Water
cranberry bog
Powerline
Saltwater Sandy Beach
Golf Course
Marina
Urban Public
Cemetery
Orchard
Nursery
Forested Wetland
Very Low Density residential
Junkyards
Brush land/Successional

Land Use group for
calculating P Load 2013/14 MA MS4
Agriculture
Agriculture
Forest
Forest
Industrial
open land
open land
open land
open land
High Density Residential
High Density Residential
Medium Density Residential
Low Density Residential
Water
Commercial
Industrial
open land
Highway
Industrial
Water
Agriculture
open land
open land
Agriculture
Commercial
Commercial
open land
Forest
Agriculture
Forest
Low Density Residential
Industrial
Forest
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ATTACHMENT 2 TO APPENDIX F
Phosphorus Reduction Credits for Selected Enhanced Non-Structural BMPs
The permittee shall use the following methods to calculate phosphorus load reduction
credits for the following enhanced non-structural control practices implemented in the
Watershed:
1) Enhanced Sweeping Program;
2) Catch Basin Cleaning;
and
3) Organic Waste and Leaf Litter Collection program
The methods include the use of default phosphorus reduction factors that EPA has
determined are acceptable for calculating phosphorus load reduction credits for these
practices.
The methods and annual phosphorus load export rates presented in this attachment are for
the purpose of counting load reductions for various BMPs treating storm water runoff
from varying site conditions (i.e., impervious or pervious surfaces) and different land
uses (e.g. industrial and commercial) within the impaired watershed. Table 2-1 below
provides annual phosphorus load export rates by land use category for impervious and
pervious areas. The estimates of annual phosphorus load and load reductions resulting
from BMP implementation are intended for use by the permittee to measure compliance
with its Phosphorus Reduction Requirement under the permit.
Examples are provided to illustrate use of the methods. In calculating phosphorus export
rates, the permittee shall select the land use category that most closely represents the
actual use for the area in question. For watersheds with institutional type uses, such as
government properties, hospitals, and schools, the permittee shall use the commercial
land use category for the purpose of calculating phosphorus loads. Table 2-2 provides a
crosswalk table of land use codes between land use groups in Table 2-1 and the codes
used by Mass GIS. For pervious areas, permittees should use the appropriate value for the
hydrologic soil group (HSG) if known, otherwise, assume HSG C conditions.
Alternative Methods and/or Phosphorus Reduction Factors: A permittee may
propose alternative methods and/or phosphorus reduction factors for calculating
phosphorus load reduction credits for these non-structural practices. EPA will consider
alternative methods and/or phosphorus reduction factors, provided that the permittee
submits adequate supporting documentation to EPA. At a minimum, supporting
documentation shall consist of a description of the proposed method, the technical basis
of the method, identification of alternative phosphorus reduction factors, supporting
calculations, and identification of references and sources of information that support the
use of the alternative method and/or factors in the Watershed. If EPA determines that
the alternative methods and/or factors are not adequately supported, EPA will notify the
permittee and the permittee may receive no phosphorus reduction credit other than a
reduction credit calculated by the permittee following the methods in this attachment for
the identified practices.
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Table 2-1: Proposed average annual distinct P Load export rates for use in
estimating P Load reduction credits in the MA MS4 Permit
Phosphorus Source Category by
Land Use
Commercial (Com) and Industrial
(Ind)
Multi-Family (MFR) and HighDensity Residential (HDR)
Medium -Density Residential
(MDR)
Low Density Residential (LDR) "Rural"
Highway (HWY)

Forest (For)

Open Land (Open)

Agriculture (Ag)
*Developed Land Pervious
(DevPERV) – HSG A
*Developed Land Pervious
(DevPERV) – HSG B
*Developed Land Pervious
(DevPERV) – HSG C
*Developed Land Pervious
(DevPERV) – HSG C/D
*Developed Land Pervious
(DevPERV) – HSG D
x

P Load Export Rate,
lbs/acre/year

P Load Export Rate,
kg/ha/yr

1.78

2.0

See* DevPERV

See* DevPERV

2.32

2.6

See* DevPERV

See* DevPERV

1.96

2.2

See* DevPERV

See* DevPERV

1.52

1.7

See* DevPERV

See* DevPERV

1.34

1.5

See* DevPERV

See* DevPERV

1.52

1.7

0.13

0.13

1.52

1.7

See* DevPERV

See* DevPERV

1.52

1.7

0.45

0.5

Pervious

0.03

0.03

Pervious

0.12

0.13

Pervious

0.21

0.24

Pervious

0.29

0.33

Pervious

0.37

0.41

Land Surface Cover
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious
Directly connected
impervious
Pervious

Notes:
x

x

For pervious areas, if the hydrologic soil group (HSG) is known, use the appropriate value from this table.
If the HSG is not known, assume HSG C conditions for the phosphorus load export rate.
Agriculture includes row crops. Actively managed hay fields and pasture lands. Institutional land uses
such as government properties, hospitals and schools are to be included in the commercial and industrial
land use grouping for the purpose of calculating phosphorus loading.
Impervious surfaces within the forest land use category are typically roadways adjacent to forested
pervious areas.
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Table 2-2: Crosswalk of Mass GIS land use categories
to land use groups for P load calculations
Mass GIS
Land Use
LU_CODE
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
23
24
25
26
29
31
34
35
36
37
38
39
40

Description
Crop Land
Pasture (active)
Forest
Wetland
Mining
Open Land includes inactive pasture
Participation Recreation
spectator recreation
Water Based Recreation
Multi-Family Residential
High Density Residential
Medium Density Residential
Low Density Residential
Saltwater Wetland
Commercial
Industrial
Urban Open
Transportation
Waste Disposal
Water
cranberry bog
Powerline
Saltwater Sandy Beach
Golf Course
Marina
Urban Public
Cemetery
Orchard
Nursery
Forested Wetland
Very Low Density residential
Junkyards
Brush land/Successional

Land Use group for calculating
P Load - 2013/14 MA MS4
Agriculture
Agriculture
Forest
Forest
Industrial
open land
open land
open land
open land
High Density Residential
High Density Residential
Medium Density Residential
Low Density Residential
Water
Commercial
Industrial
open land
Highway
Industrial
Water
Agriculture
open land
open land
Agriculture
Commercial
Commercial
open land
Forest
Agriculture
Forest
Low Density Residential
Industrial
Forest
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(1) Enhanced Sweeping Program: The permittee may earn a phosphorus reduction
credit for conducting an enhanced sweeping program of impervious surfaces. Table 2-2
below outlines the default phosphorus removal factors for enhanced sweeping programs.
The credit shall be calculated by using the following equation:
Credit sweeping = IA swept x PLE IC-land use x PRF sweeping x AF
Where:
Credit sweeping

=

IA swept

=

PLE IC-land use

=

PRF sweeping

=

AF

=

(Equation 2-1)

Amount of phosphorus load removed by enhanced sweeping
program (lb/year)
Area of impervious surface that is swept under the enhanced
sweeping program (acres)
Phosphorus Load Export Rate for impervious cover and specified
land use (lb/acre/yr) (see Table 2-1)
Phosphorus Reduction Factor for sweeping based on sweeper type
and frequency (see Table 2-3).
Annual Frequency of sweeping. For example, if sweeping does
not occur in Dec/Jan/Feb, the AF would be 9 mo./12 mo. = 0.75.
For year-round sweeping, AF=1.01

As an alternative, the permittee may apply a credible sweeping model of the Watershed
and perform continuous simulations reflecting build-up and wash-off of phosphorus using
long-term local rainfall data.
Table 2-3: Phosphorus reduction efficiency factors
(PRFsweeping) for sweeping impervious areas
Frequency 1
2/year (spring and fall)2
2/year (spring and fall) 2
2/year (spring and fall)2

Sweeper Technology
Mechanical Broom
Vacuum Assisted
High-Efficiency Regenerative Air-Vacuum

PRF sweeping
0.01
0.02
0.02

Monthly
Monthly
Monthly

Mechanical Broom
Vacuum Assisted
High Efficiency Regenerative Air-Vacuum

0.03
0.04
0.08

Weekly
Weekly
Weekly

Mechanical Broom
Vacuum Assisted
High Efficiency Regenerative Air-Vacuum

0.05
0.08
0.10

1

For full credit for monthly and weekly frequency, sweeping must be conducted year round. Otherwise, the
credit should be adjusted proportionally based on the duration of the sweeping season (using AF factor).

2
In order to earn credit for semi-annual sweeping the sweeping must occur in the spring following snowmelt and road sand applications to impervious surfaces and in the fall after leaf-fall and prior to the onset to
the snow season.
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Example 2-1: Calculation of enhanced sweeping program credit (Credit sweeping): A
permittee proposes to implement an enhanced sweeping program and perform weekly
sweeping from March 1 – December 1 (9 months) in their Watershed, using a vacuum
assisted sweeper on 20.3 acres of parking lots and roadways in a high-density residential
area of the Watershed. For this site the needed information is:
IA swept
= 20.3 acres
PLE IC-HDR
= 2.32 lb/acre/yr (from Table 2-1)
PRF sweeping
= 0.08 (from Table 2-3)
AF
= (9 months / 12 months) = 0.75
Substitution into equation 2-1 yields a Credit sweeping of 3.2 pounds of phosphorus
removed per year.
Credit sweeping

= IA swept x PLE land use x PRF sweeping x AF
= 20.3 acres x 2.32 lbs/acre/yr x 0.08 x 0.75
= 2.8 lbs/yr

(2) Catch Basin Cleaning: The permittee may earn a phosphorus reduction credit, Credit
CB, by removing accumulated materials from catch basins (i.e., catch basin cleaning) in
the Watershed such that a minimum sump storage capacity of 50% is maintained
throughout the year. The credit shall be calculated by using the following equation:
Credit CB = IACB x PLE IC-land use x PRFCB

(Equation 2-2)

Where:

Credit CB

=

IA CB
PLE IC-and use

=
=

PRF CB

=

Amount of phosphorus load removed by catch basin cleaning
(lb/year)
Impervious drainage area to catch basins (acres)
Phosphorus Load Export Rate for impervious cover and specified
land use (lb/acre/yr) (see Table 2-1)
Phosphorus Reduction Factor for catch basin cleaning
(see Table 2-4)

Table 2-4: Phosphorus reduction efficiency factor (PRF CB) for semi-annual catch
basin cleaning
Frequency
Semi-annual

Practice
Catch Basin Cleaning

PRF CB
0.02
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Example 2-2: Calculation for catch basin cleaning credit (Credit CB):
A permittee proposes to clean catch basins in their Watershed (i.e., remove accumulated
sediments and contaminants captured in the catch basins) that drain runoff from 15.3
acres of medium-density residential impervious area. For this site the needed information
is:
IACB
= 15.3 acre
PLE IC-MDR
= 1.96 lbs/acre/yr (from Table 2-1)
PRF CB
= 0.02 (from Table 2-4)
Substitution into equation 2-2 yields a Credit CB of 0.6 pounds of phosphorus removed per
year:
Credit CB

= IACB x PLE IC-MDR x PRF CB
= 15.3 acre x 1.96 lbs/acre/yr x 0.02
= 0.6 lbs/yr

(3) Enhanced Organic Waste and Leaf Litter Collection program: The permittee
may earn a phosphorus reduction credit by performing regular gathering, removal and
disposal of landscaping wastes, organic debris, and leaf litter from impervious surfaces
from which runoff discharges to the TMDL waterbody or its tributaries. In order to earn
this credit (Credit leaf litter), the permittee must gather and remove all landscaping wastes,
organic debris, and leaf litter from impervious roadways and parking lots at least once
per week during the period of September 1 to December 1 of each year. Credit can only
be earned for those impervious surfaces that are cleared of organic materials in
accordance with the description above. The gathering and removal shall occur
immediately following any landscaping activities in the Watershed and at additional
times when necessary to achieve a weekly cleaning frequency. The permittee must
ensure that the disposal of these materials will not contribute pollutants to any surface
water discharges. The permittee may use an enhanced sweeping program (e.g., weekly
frequency) as part of earning this credit provided that the sweeping is effective at
removing leaf litter and organic materials. The Credit leaf litter shall be determined by the
following equation:
Credit leaf litter = (Watershed Area) x (PLE IC-land use) x (0.05)
Where:
Credit leaf litter
Watershed Area
PLE IC-land use
0.05

(Equation 2-3)

= Amount of phosphorus load reduction credit for organic
waste and leaf litter collection program (lb/year)
= All impervious area (acre) from which runoff discharges to the
TMDL waterbody or its tributaries in the Watershed
= Phosphorus Load Export Rate for impervious cover and
specified land use (lbs/acre/yr) (see Table 2-1)
= 5% phosphorus reduction factor for organic
waste and leaf litter collection program in the Watershed
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Example 2-3: Calculation for organic waste and leaf litter collection program credit
(Credit leaf litter): A permittee proposes to implement an organic waste and leaf litter
collection program by sweeping the parking lots and access drives at a minimum of once
per week using a mechanical broom sweeper for the period of September 1 to December
1 over 12.5 acres of impervious roadways and parking lots in an industrial/commercial
area of the Watershed. Also, the permittee will ensure that organic materials are removed
from impervious areas immediately following all landscaping activities at the site. For
this site the needed information to calculate the Credit leaf litter is:
Watershed Area
= 12.5 acres; and
PLE IC-commercial
= 1.78 lbs/acre/yr (from Table 2-1)
Substitution into equation 2-4 yields a Credit leaf litter of 1.1 pounds of phosphorus
removed per year:
Credit leaf litter = (12.5 acre) x (1.78 lbs/acre/yr) x (0.05)
= 1.1 lbs/yr
The permittee also may earn a phosphorus reduction credit for enhanced sweeping of
roads and parking lot areas (i.e., Credit sweeping) for the three months of use. Using
equation 2-1, Credit sweeping is:
(Equation 2-1)
Credit sweeping = IA swept x PLE IC-land use x PRF sweeping x AF
IA swept
= 12.5 acre
PLE IC-commercial = 1.78 lbs/acre/yr (from Table 2-1)
PRF sweeping = 0.05 (from Table 2-3)
AF
= 3 mo./12 mo. = 0.25
Substitution into equation 2-1 yields a Credit sweeping of 0.28 pounds of phosphorus
removed per year.
Credit sweeping

= IA swept x PLE IC-commercial x PRF sweeping x AF
= 12.5 acre x 1.78 lbs/acre/yr x 0.05 x 0.25
= 0.3 lbs/yr
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)LJXUH,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV
$UHD5DWLR IRU+6*'6RLOV
)LJXUH,PSHUYLRXV$UHD'LVFRQQHFWLRQ3HUIRUPDQFH&XUYHV



































3DJHRI





$SSHQGL[)$WWDFKPHQW

0HWKRGVWR&DOFXODWH3KRVSKRUXV/RDG5HGXFWLRQVIRU6WUXFWXUDO6WRUPZDWHU%HVW
0DQDJHPHQW3UDFWLFHVLQWKH:DWHUVKHG

7KLVDWWDFKPHQWSURYLGHVPHWKRGVWRGHWHUPLQHGHVLJQVWRUDJHYROXPHFDSDFLWLHVDQGWRFDOFXODWH
SKRVSKRUXVORDGUHGXFWLRQVIRUWKHIROORZLQJVWUXFWXUDO%HVW0DQDJHPHQW3UDFWLFHV VWUXFWXUDO
%03V IRUD:DWHUVKHG
 ,QILOWUDWLRQ7UHQFK
 ,QILOWUDWLRQ%DVLQRURWKHUVXUIDFHLQILOWUDWLRQSUDFWLFH
 %LRILOWUDWLRQ3UDFWLFH
 *UDYHO:HWODQG6\VWHP
 3RURXV3DYHPHQW
 :HW3RQGRUZHWGHWHQWLRQEDVLQ
 'U\3RQGRUGHWHQWLRQEDVLQDQG
 'U\:DWHU4XDOLW\6ZDOH*UDVV6ZDOH

$GGLWLRQDOO\WKLVDWWDFKPHQWSURYLGHVPHWKRGVWRGHVLJQDQGTXDQWLI\DVVRFLDWHGSKRVSKRUXV
ORDGUHGXFWLRQFUHGLWVIRUWKHIROORZLQJIRXUW\SHVRIVHPLVWUXFWXUDOQRQVWUXFWXUDO%03V
 ,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH HJUDLQEDUUHOVFLVWHUQVHWF 
 ,PSHUYLRXV$UHD'LVFRQQHFWLRQ
 &RQYHUVLRQVRI,PSHUYLRXV$UHDWR3HUPHDEOH3HUYLRXV$UHDDQG
 6RLO$PHQGPHQWVWR(QKDQFH3HUPHDELOLW\RI3HUYLRXV$UHDV

0HWKRGVDQGH[DPSOHVDUHSURYLGHGLQWKLV$WWDFKPHQWWRFDOFXODWHSKRVSKRUXVORDGUHGXFWLRQV
IRUVWUXFWXUDO%03VIRUWKHIRXUIROORZLQJSXUSRVHV

 7RGHWHUPLQHWKHGHVLJQYROXPHRIDVWUXFWXUDO%03WRDFKLHYHDNQRZQSKRVSKRUXVORDG
UHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV
 7RGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWKDNQRZQGHVLJQ
YROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV
 7RGHWHUPLQHWKHGHVLJQYROXPHRIDVWUXFWXUDO%03WRDFKLHYHDNQRZQSKRVSKRUXVORDG
UHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDVLPSHUYLRXVDQGSHUYLRXV
VXUIDFHVDQG 
 7RGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWKDNQRZQGHVLJQ
YROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDVLPSHUYLRXVDQGSHUYLRXVVXUIDFHV

([DPSOHVDUHDOVRSURYLGHGIRUHVWLPDWLQJSKRVSKRUXVORDGUHGXFWLRQVDVVRFLDWHGZLWKWKHIRXU
VHPLVWUXFWXUDOQRQVWUXFWXUDO%03V

$OVRWKLVDWWDFKPHQWSURYLGHVWKHPHWKRGRORJ\IRUFDOFXODWLQJWKHDQQXDOVWRUPZDWHU
SKRVSKRUXVORDGWKDWZLOOEHGHOLYHUHGWR%03VIRUWUHDWPHQW %03/RDG DQGWREHXVHGIRU
TXDQWLI\LQJSKRVSKRUXVORDGUHGXFWLRQFUHGLWV7KHPHWKRGVDQGDQQXDOSKRVSKRUXVH[SRUWORDG
UDWHVSUHVHQWHGLQWKLVDWWDFKPHQWDUHIRUWKHSXUSRVHRIFRXQWLQJORDGUHGXFWLRQVIRUYDULRXV
%03VWUHDWLQJVWRUPZDWHUUXQRIIIURPYDU\LQJVLWHFRQGLWLRQV LHLPSHUYLRXVRUSHUYLRXV
VXUIDFHV DQGGLIIHUHQWODQGXVHV HJFRPPHUFLDODQGLQGXVWULDO 7KHHVWLPDWHVRIDQQXDO
SKRVSKRUXVORDGDQGORDGUHGXFWLRQVE\%03VDUHWRGHPRQVWUDWHFRPSOLDQFHZLWKWKH
SHUPLWWHH¶V3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQWXQGHUWKHSHUPLW


3DJHRI





$SSHQGL[)$WWDFKPHQW

6WUXFWXUDO%03SHUIRUPDQFHFUHGLWV)RUHDFKVWUXFWXUDO%03W\SHLGHQWLILHGDERYH %03V
 ORQJWHUPFXPXODWLYHSHUIRUPDQFHLQIRUPDWLRQLVSURYLGHGWRFDOFXODWHSKRVSKRUXVORDG
UHGXFWLRQVRUWRGHWHUPLQHQHHGHGGHVLJQVWRUDJHYROXPHVWRDFKLHYHDVSHFLILHGUHGXFWLRQWDUJHW
HJSKRVSKRUXVORDGUHGXFWLRQ 7KHSHUIRUPDQFHLQIRUPDWLRQLVH[SUHVVHGDVFXPXODWLYH
SKRVSKRUXVORDGUHPRYHG UHPRYHG GHSHQGLQJRQWKHSK\VLFDOVWRUDJHFDSDFLW\RIWKH
VWUXFWXUDO%03 H[SUHVVHGDVLQFKHVRIUXQRIIIURPLPSHUYLRXVDUHD DQGLVSURYLGHGDWWKHHQG
RIWKLV$WWDFKPHQW VHH7DEOHVWKURXJKDQGSHUIRUPDQFHFXUYHV)LJXUHVWKURXJK
 0XOWLSOHWDEOHVDQGSHUIRUPDQFHFXUYHVDUHSURYLGHGIRUWKHLQILOWUDWLRQSUDFWLFHVWR
UHSUHVHQWFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQSHUIRUPDQFHIRUVL[LQILOWUDWLRQUDWHV ,5 
DQGLQFKHVKRXU7KHVHLQILOWUDWLRQUDWHVUHSUHVHQWWKHVDWXUDWHG
K\GUDXOLFFRQGXFWLYLW\RIWKHVRLOV7KHSHUPLWWHHPD\XVHWKHSHUIRUPDQFHFXUYHVSURYLGHGLQ
WKLVDWWDFKPHQWWRLQWHUSRODWHSKRVSKRUXVORDGUHPRYDOUHGXFWLRQVIRUILHOGPHDVXUHGLQILOWUDWLRQ
UDWHVWKDWDUHGLIIHUHQWWKDQWKHLQILOWUDWLRQUDWHVXVHGWRGHYHORSWKHSHUIRUPDQFHFXUYHV
2WKHUZLVHWKHSHUPLWWHHVKDOOXVHWKHSHUIRUPDQFHFXUYHIRUWKH,5WKDWLVQHDUHVWEXWOHVVWKDQ
WKHILHOGPHDVXUHGUDWH3K\VLFDOVWRUDJHFDSDFLW\HTXDOVWKHWRWDOSK\VLFDOVWRUDJHYROXPHRIWKH
FRQWUROVWUXFWXUHWRFRQWDLQZDWHUDWDQ\LQVWDQWLQWLPH7\SLFDOO\WKLVVWRUDJHFDSDFLW\LV
FRPSULVHGRIWKHVXUIDFHSRQGLQJVWRUDJHYROXPHSULRUWRRYHUIORZDQGVXEVXUIDFHVWRUDJH
YROXPHVLQVWRUDJHXQLWVDQGSRUHVSDFHVRIFRDUVHILOWHUPHGLD7DEOHSURYLGHVWKH
IRUPXODHWRFDOFXODWHSK\VLFDOVWRUDJHFDSDFLWLHVIRUWKHVWUXFWXUDOFRQWUROW\SHVIRUXVLQJWKH
SHUIRUPDQFHFXUYHV

6HPL6WUXFWXUDO1RQVWUXFWXUDO%03SHUIRUPDQFHFUHGLWV)RUHDFKVHPLVWUXFWXUDOQRQ
VWUXFWXUDO%03W\SHLGHQWLILHGDERYH %03V ORQJWHUPFXPXODWLYHSHUIRUPDQFH
LQIRUPDWLRQLVSURYLGHGWRFDOFXODWHSKRVSKRUXVORDGUHGXFWLRQVRUWRGHWHUPLQHQHHGHGGHVLJQ
VSHFLILFDWLRQVWRDFKLHYHDGHVLUHGUHGXFWLRQWDUJHW HJSKRVSKRUXVORDGUHGXFWLRQ 7KH
SHUIRUPDQFHLQIRUPDWLRQLVH[SUHVVHGDVFXPXODWLYHUXQRIIYROXPHUHGXFWLRQ UHPRYHG 
GHSHQGLQJRQWKHGHVLJQVSHFLILFVDQGDFWXDOILHOGFRQGLWLRQV&XPXODWLYHSHUFHQWUXQRIIYROXPH
UHGXFWLRQLVEHLQJXVHGWRHVWLPDWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQFUHGLWIRUWKHVH
%03V7RUHSUHVHQWDZLGHUDQJHRISRWHQWLDOFRQGLWLRQVIRULPSOHPHQWLQJWKHVHW\SHVRI%03V
QXPHURXVSHUIRUPDQFHWDEOHVDQGFXUYHVKDYHEHHQGHYHORSHGWRUHIOHFWDZLGHUDQJHRI
SRWHQWLDOFRQGLWLRQVDQGGHVLJQVVXFKDVYDU\LQJVWRUDJHYROXPHV H[SUHVVHGLQWHUPVRIYDU\LQJ
UDWLRVRIVWRUDJHYROXPHWRLPSHUYLRXVDUHD WRLQFKHV YDU\LQJUDWLRVRILPSHUYLRXV
VRXUFHDUHDWRUHFHLYLQJSHUYLRXVDUHDEDVHGRQK\GURORJLFVRLOJURXSV +6*V $%&DQG'
DQG DQGYDU\LQJGLVFKDUJHWLPHSHULRGVIRUWHPSRUDU\VWRUDJH RU
GD\V 7KHGHIDXOWFUHGLWVDUHSURYLGHGDWWKHHQGRIWKLV$WWDFKPHQW VHH7DEOHVWKURXJK
DQGSHUIRUPDQFHFXUYHV)LJXUHVWKURXJK 

(3$ZLOOFRQVLGHUSKRVSKRUXVORDGUHGXFWLRQVFDOFXODWHGXVLQJWKHPHWKRGVSURYLGHGEHORZWR
EHYDOLGIRUWKHSXUSRVHRIFRPSO\LQJZLWKWKHWHUPVRIWKLVSHUPLWIRU%03VWKDWKDYHQRWEHHQ
H[SOLFLWO\PRGHOHGLIWKHGHVLUHG%03KDVIXQFWLRQDOLW\WKDWLVVLPLODUWRRQHRIWKHVLPXODWHG
%03W\SHV3OHDVHQRWHWKDWRQO\WKHVXUIDFHLQILOWUDWLRQDQGWKHLQILOWUDWLRQWUHQFK%03W\SHV
ZHUHVLPXODWHGWRGLUHFWVWRUPZDWHUUXQRIILQWRWKHJURXQG LHLQILOWUDWLRQ $OORIWKHRWKHU
VLPXODWHG%03VUHSUHVHQWSUDFWLFHVWKDWKDYHHLWKHUXQGHUGUDLQVRULPSHUPHDEOHOLQHUVDQG
WKHUHIRUHDUHQRWK\GUDXOLFDOO\FRQQHFWHGWRWKHVXEVXUIDFHVRLOV LHQRLQILOWUDWLRQ )ROORZLQJ
DUHVRPHVLPSOHJXLGHOLQHVIRUVHOHFWLQJWKH%03W\SHDQGRUGHWHUPLQLQJZKHWKHUWKHUHVXOWVRI
DQ\RIWKH%03W\SHVSURYLGHGDUHDSSURSULDWHIRUDQRWKHU%03RILQWHUHVW


3DJHRI





$SSHQGL[)$WWDFKPHQW


,QILOWUDWLRQ7UHQFKLVDSUDFWLFHWKDWSURYLGHVWHPSRUDU\VWRUDJHRIUXQRIIXVLQJWKHYRLGVSDFHV
ZLWKLQWKHVRLOVDQGJUDYHOPL[WXUHWKDWLVXVHGWREDFNILOOWKHWUHQFKIRUVXEVHTXHQWLQILOWUDWLRQ
LQWRWKHVXUURXQGLQJVXEVRLOV3HUIRUPDQFHUHVXOWVIRUWKHLQILOWUDWLRQWUHQFKFDQEHXVHGIRUDOO
VXEVXUIDFHLQILOWUDWLRQSUDFWLFHVLQFOXGLQJV\VWHPVWKDWLQFOXGHSLSHVDQGRUFKDPEHUVWKDW
SURYLGHWHPSRUDU\VWRUDJH$OVRWKHUHVXOWVIRUWKLV%03W\SHFDQEHXVHGIRUELRUHWHQWLRQ
V\VWHPVWKDWUHO\RQLQILOWUDWLRQZKHQWKHPDMRULW\RIWKHWHPSRUDU\VWRUDJHFDSDFLW\LVSURYLGHG
LQWKHYRLGVSDFHVRIWKHVRLOILOWHUPHGLDDQGSRURXVSDYHPHQWVWKDWDOORZLQILOWUDWLRQWRRFFXU

6XUIDFH,QILOWUDWLRQUHSUHVHQWVDSUDFWLFHWKDWSURYLGHVWHPSRUDU\VXUIDFHVWRUDJHRIUXQRII HJ
SRQGLQJ IRUVXEVHTXHQWLQILOWUDWLRQLQWRWKHJURXQG$SSURSULDWHSUDFWLFHVIRUXVHRIWKHVXUIDFH
LQILOWUDWLRQSHUIRUPDQFHHVWLPDWHVLQFOXGHLQILOWUDWLRQEDVLQVLQILOWUDWLRQVZDOHVUDLQJDUGHQVDQG
ELRUHWHQWLRQV\VWHPVWKDWUHO\RQLQILOWUDWLRQDQGSURYLGHWKHPDMRULW\RIVWRUDJHFDSDFLW\
WKURXJKVXUIDFHSRQGLQJ,IDQLQILOWUDWLRQV\VWHPLQFOXGHVERWKVXUIDFHVWRUDJHWKURXJKSRQGLQJ
DQGDOHVVRUVWRUDJHYROXPHZLWKLQWKHYRLGVSDFHVRIDFRDUVHILOWHUPHGLDWKHQWKHSK\VLFDO
VWRUDJHYROXPHFDSDFLW\XVHGWRGHWHUPLQHWKHORQJWHUPFXPXODWLYHSKRVSKRUXVUHPRYDO
HIILFLHQF\IURPWKHLQILOWUDWLRQEDVLQSHUIRUPDQFHFXUYHVZRXOGEHHTXDOWRWKHVXPRIWKH
VXUIDFHVWRUDJHYROXPHDQGWKHYRLGVSDFHVWRUDJHYROXPH*HQHUDOGHVLJQVSHFLILFDWLRQVIRU
YDULRXVVXUIDFHLQILOWUDWLRQV\VWHPVDUHSURYLGHGLQWKHPRVWUHFHQWYHUVLRQRIthe Massachusetts
Stormwater Handbook, Volume 2/Chapter2 KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVL
WKUX]YFSGI 

%LRILOWUDWLRQLVDSUDFWLFHWKDWSURYLGHVWHPSRUDU\VWRUDJHRIUXQRIIIRUILOWHULQJWKURXJKDQ
HQJLQHHUHGVRLOPHGLD7KHVWRUDJHFDSDFLW\LVW\SLFDOO\PDGHRIYRLGVSDFHVLQWKHILOWHUPHGLD
DQGWHPSRUDU\SRQGLQJDWWKHVXUIDFHRIWKHSUDFWLFH2QFHWKHUXQRIIKDVSDVVHGWKURXJKWKH
ILOWHUPHGLDLWLVFROOHFWHGE\DQXQGHUGUDLQSLSHIRUGLVFKDUJH7KHSHUIRUPDQFHFXUYHIRUWKLV
FRQWUROSUDFWLFHDVVXPHV]HURLQILOWUDWLRQ,IDILOWUDWLRQV\VWHPKDVVXEVXUIDFHVRLOVWKDWDUH
VXLWDEOHIRULQILOWUDWLRQWKHQXVHUVKRXOGXVHWKHHLWKHUSHUIRUPDQFHFXUYHVIRUWKHLQILOWUDWLRQ
WUHQFKRUWKHLQILOWUDWLRQEDVLQGHSHQGLQJRQWKHSUHGRPLQDQFHRIVWRUDJHYROXPHPDGHXSE\
IUHHVWDQGLQJVWRUDJHRUYRLGVSDFHVWRUDJH'HSHQGLQJRQWKHGHVLJQRIWKHILOWHUPHGLD
PDQXIDFWXUHGRUSDFNDJHGELRILOWHUV\VWHPVVXFKDVWUHHER[ILOWHUVPD\EHVXLWDEOHIRUXVLQJWKH
ELRILOWUDWLRQSHUIRUPDQFHUHVXOWV'HVLJQVSHFLILFDWLRQVIRUELRILOWUDWLRQV\VWHPVDUHSURYLGHGLQ
WKHPRVWUHFHQWYHUVLRQRIthe Massachusetts Stormwater Handbook, Volume 2/Chapter2
KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVLWKUX]YFSGI 

*UDYHO:HWODQGSHUIRUPDQFHUHVXOWVVKRXOGEHXVHGIRUSUDFWLFHVWKDWKDYHEHHQGHVLJQHGLQ
DFFRUGDQFHRUVKDUHVLPLODUIHDWXUHVZLWKWKHGHVLJQVSHFLILFDWLRQVIRUJUDYHOZHWODQGV\VWHPV
SURYLGHGLQWKHPRVWUHFHQWYHUVLRQRIthe Massachusetts Stormwater Handbook, Volume
2/Chapter2 KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVLWKUX]YFSGI 

3RURXV3DYHPHQWSHUIRUPDQFHUHVXOWVUHSUHVHQWV\VWHPVZLWKDQLPSHUPHDEOHXQGHUOLQHUDQG
DQXQGHUGUDLQIf porous pavement systems do not have an impermeable under-liner so that
filtered runoff can infiltrate into sub-soils then the performance results for an infiltration trench
may be used for these systems.'HVLJQVSHFLILFDWLRQVIRUSRURXVSDYHPHQWV\VWHPVDUHSURYLGHG
LQWKHPRVWUHFHQWYHUVLRQRIthe Massachusetts Stormwater Handbook, Volume 2/Chapter2
KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVLWKUX]YFSGI 


3DJHRI





$SSHQGL[)$WWDFKPHQW



([WHQGHG'U\'HWHQWLRQ3RQGSHUIRUPDQFHUHVXOWVVKRXOGRQO\EHXVHGIRUSUDFWLFHVWKDWKDYH
EHHQGHVLJQHGLQDFFRUGDQFHZLWKWKHGHVLJQVSHFLILFDWLRQVIRUH[WHQGHGGU\GHWHQWLRQSRQGV
SURYLGHGLQWKHPRVWUHFHQWYHUVLRQRIthe Massachusetts Stormwater Handbook, Volume
2/Chapter2 KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVLWKUX]YFSGI 

'U\:DWHU4XDOLW\6ZDOH*UDVV6ZDOHSHUIRUPDQFHUHVXOWVVKRXOGRQO\EHXVHGIRUSUDFWLFHV
WKDWKDYHEHHQGHVLJQHGLQDFFRUGDQFHZLWKWKHGHVLJQVSHFLILFDWLRQVIRUDZDWHUTXDOLW\GU\
VZDOHSURYLGHGLQWKHPRVWUHFHQWYHUVLRQRIthe Massachusetts Stormwater Handbook, Volume
2/Chapter2 KWWSZZZPDVVJRYHHDGRFVGHSZDWHUODZVLWKUX]YFSGI)
,PSHUYLRXV$UHD'LVFRQQHFWLRQXVLQJ6WRUDJH HJUDLQEDUUHOVFLVWHUQHWF SHUIRUPDQFH
UHVXOWVDUHIRUFROOHFWLQJUXQRIIYROXPHVIURPLPSHUYLRXVDUHDVVXFKDVURRIWRSVSURYLGLQJ
WHPSRUDU\VWRUDJHRIUXQRIIYROXPHXVLQJUDLQEDUUHOVFLVWHUQVRURWKHUVWRUDJHFRQWDLQHUVDQG
GLVFKDUJLQJVWRUHGYROXPHWRDGMDFHQWSHUPHDEOHSHUYLRXVVXUIDFHVRYHUDQH[WHQGHGSHULRGRI
WLPH

,PSHUYLRXV$UHD'LVFRQQHFWLRQSHUIRUPDQFHUHVXOWVDUHIRUGLYHUWLQJUXQRIIYROXPHVIURP
LPSHUYLRXVDUHDVVXFKDVURDGZD\VSDUNLQJORWVDQGURRIWRSVDQGGLVFKDUJLQJLWWRDGMDFHQW
YHJHWDWHGSHUPHDEOHVXUIDFHVWKDWDUHRIVXIILFLHQWVL]HZLWKDGHTXDWHVRLOVWRUHFHLYHWKHUXQRII
ZLWKRXWFDXVLQJQHJDWLYHLPSDFWVWRDGMDFHQWGRZQJUDGLHQWSURSHUWLHV&DUHIXOFRQVLGHUDWLRQ
PXVWEHJLYHQWRWKHUDWLRRILPSHUYLRXVDUHDWRWKHSHUYLRXVDUHDWKDWZLOOUHFHLYHWKHGLVFKDUJH
$OVRGHYLFHVVXFKDVOHYHOVSUHDGHUVWRGLVSHUVHWKHGLVFKDUJHDQGSURYLGHVKHHWIORZVKRXOGEH
HPSOR\HGZKHQHYHUQHHGHGWRLQFUHDVHUHFKDUJHDQGDYRLGIORZFRQFHQWUDWLRQDQGVKRUW
FLUFXLWLQJWKURXJKWKHSHUYLRXVDUHD6RLOWHVWLQJLVQHHGHGWRFODVVLI\WKHSHUPHDELOLW\RIWKH
UHFHLYLQJSHUYLRXVDUHDLQWHUPVRI+6*

&RQYHUVLRQRI,PSHUYLRXV$UHDWR3HUPHDEOH3HUYLRXV$UHDSKRVSKRUXVORDGUHGXFWLRQ
FUHGLWVDUHIRUUHSODFLQJH[LVWLQJLPSHUYLRXVVXUIDFHV VXFKDVWUDGLWLRQDOSDYHPHQWVDQG
EXLOGLQJVZLWKURRIWRSV ZLWKSHUPHDEOHVXUIDFHV7REHHOLJLEOHIRUFUHGLWLWLVHVVHQWLDOWKDW
WKHDUHDSUHYLRXVO\FRYHUHGZLWKLPSHUYLRXVVXUIDFHEHUHVWRUHGWRSURYLGHQDWXUDORUHQKDQFHG
K\GURORJLFIXQFWLRQLQJVRWKDWWKHVXUIDFHLVSHUPHDEOH6XEVRLOVEHQHDWKSDYHPHQWVDUH
W\SLFDOO\KLJKO\FRPSDFWHGDQGZLOOUHTXLUHUHZRUNLQJWRORRVHQWKHVRLODQGWKHSRVVLEOH
DGGLWLRQRIVRLODPHQGPHQWVWRUHVWRUHSHUPHDELOLW\6RLOWHVWLQJLVQHHGHGWRFODVVLI\WKH
SHUPHDELOLW\ LQWHUPVRI+6* RIWKHUHVWRUHGSHUYLRXVDUHD

6RLO$PHQGPHQWVWR,QFUHDVH3HUPHDELOLW\RI3HUYLRXV$UHDVSHUIRUPDQFHUHVXOWVDUHIRUWKH
SUDFWLFHRILPSURYLQJWKHSHUPHDELOLW\RISHUYLRXVDUHDVWKURXJKLQFRUSRUDWLRQRIVRLO
DPHQGPHQWVWLOOLQJDQGHVWDEOLVKLQJGHQVHYHJHWDWLRQ7KLVSUDFWLFHPD\EHXVHGWRFRPSOLPHQW
RWKHUSUDFWLFHVVXFKDVLPSHUYLRXVDUHDGLVFRQQHFWLRQWRLPSURYHRYHUDOOSHUIRUPDQFHDQG
LQFUHDVHUHGXFWLRQFUHGLWVHDUQHG6RLOWHVWLQJLVQHHGHGWRFODVVLI\WKHSHUPHDELOLW\ LQWHUPVRI
+6* RIWKHUHVWRUHGSHUYLRXVDUHD

$OWHUQDWLYH0HWKRGV
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$SSHQGL[)$WWDFKPHQW

$SHUPLWWHHPD\SURSRVHDOWHUQDWLYHORQJWHUPFXPXODWLYHSHUIRUPDQFHLQIRUPDWLRQRU
DOWHUQDWLYHPHWKRGVWRFDOFXODWHSKRVSKRUXVORDGUHGXFWLRQVIRUWKHVWUXFWXUDO%03VLGHQWLILHG
DERYHRUIRURWKHUVWUXFWXUDO%03VQRWLGHQWLILHGLQWKLV$WWDFKPHQW

(3$ZLOOFRQVLGHUDOWHUQDWLYHORQJWHUPFXPXODWLYHSHUIRUPDQFHLQIRUPDWLRQDQGDOWHUQDWLYH
PHWKRGVWRFDOFXODWHSKRVSKRUXVORDGUHGXFWLRQVIRUVWUXFWXUDO%03VSURYLGHGWKDWWKHSHUPLWWHH
SURYLGHV(3$ZLWKDGHTXDWHVXSSRUWLQJGRFXPHQWDWLRQ$WDPLQLPXPWKHVXSSRUWLQJ
GRFXPHQWDWLRQVKDOOLQFOXGH
 5HVXOWVRIFRQWLQXRXV%03PRGHOVLPXODWLRQVUHSUHVHQWLQJWKHVWUXFWXUDO%03XVLQJ
DYHULILHG%03PRGHODQGUHSUHVHQWDWLYHORQJWHUP LH\HDUV FOLPDWLFGDWD
LQFOXGLQJKRXUO\UDLQIDOOGDWD
 6XSSRUWLQJFDOFXODWLRQVDQGPRGHOGRFXPHQWDWLRQWKDWMXVWLI\XVHRIWKHPRGHO
PRGHOLQSXWSDUDPHWHUVDQGWKHUHVXOWLQJFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQ
HVWLPDWH
 ,ISROOXWDQWUHPRYDOSHUIRUPDQFHGDWDDUHDYDLODEOHIRUWKHVSHFLILF%03PRGHO
FDOLEUDWLRQUHVXOWVVKRXOGEHSURYLGHGDQG
 ,GHQWLILFDWLRQRIUHIHUHQFHVDQGVRXUFHVRILQIRUPDWLRQWKDWVXSSRUWWKHXVHRIWKH
DOWHUQDWLYHLQIRUPDWLRQDQGPHWKRG

,I(3$GHWHUPLQHVWKDWWKHORQJWHUPFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQVGHYHORSHGEDVHGRQ
DOWHUQDWLYHLQIRUPDWLRQDUHQRWDGHTXDWHO\VXSSRUWHG(3$ZLOOQRWLI\WKHSHUPLWWHHLQZULWLQJ
DQGWKHSHUPLWWHHPD\UHFHLYHQRSKRVSKRUXVUHGXFWLRQFUHGLWRWKHUWKDQDUHGXFWLRQFUHGLW
FDOFXODWHGE\WKHSHUPLWWHHXVLQJWKHGHIDXOWSKRVSKRUXVUHGXFWLRQIDFWRUVSURYLGHGLQWKLV
DWWDFKPHQWIRUWKHLGHQWLILHGSUDFWLFHV7KHSHUPLWWHHLVUHTXLUHGWRVXEPLWWR(3$YDOLG
SKRVSKRUXVORDGUHGXFWLRQVIRUVWUXFWXUDO%03VLQWKHZDWHUVKHGLQDFFRUGDQFHZLWKWKH
VXEPLVVLRQVFKHGXOHUHTXLUHPHQWVVSHFLILHGLQWKHSHUPLWDQG$SSHQGL[)

0HWKRGWR&DOFXODWH$QQXDO3KRVSKRUXV/RDG'HOLYHUHGWR%03V %03/RDG 

7KH%03/RDGLVWKHDQQXDOSKRVSKRUXVORDGIURPWKHGUDLQDJHDUHDWRHDFKSURSRVHGRU
H[LVWLQJ%03XVHGE\SHUPLWWHHWRFODLPFUHGLWDJDLQVWLWVVWRUPZDWHUSKRVSKRUXVORDGUHGXFWLRQ
UHTXLUHPHQW LH3KRVSKRUXV5HGXFWLRQ5HTXLUHPHQW 7KH%03/RDGLVWKHVWDUWLQJSRLQW
IURPZKLFKWKHSHUPLWWHHFDOFXODWHVWKHUHGXFWLRQLQSKRVSKRUXVORDGDFKLHYHGE\HDFKH[LVWLQJ
DQGSURSRVHG%03

([DPSOHVDUHSURYLGHGWRLOOXVWUDWHXVHRIWKHPHWKRGV7DEOHEHORZSURYLGHVDQQXDO
SKRVSKRUXVORDGH[SRUWUDWHV 3/(5V E\ODQGXVHFDWHJRU\IRULPSHUYLRXVDQGSHUYLRXVDUHDV
7KHSHUPLWWHHVKDOOVHOHFWWKHODQGXVHFDWHJRU\WKDWPRVWFORVHO\UHSUHVHQWVWKHDFWXDOXVHRIWKH
ZDWHUVKHG)RUSHUYLRXVDUHDVLIWKHK\GURORJLFVRLOJURXS +6* LVNQRZQXVHWKHDSSURSULDWH
YDOXH,IWKH+6*LVQRWNQRZQDVVXPH+6*&FRQGLWLRQVIRUWKHSKRVSKRUXVORDGH[SRUWUDWH
)RUZDWHUVKHGVZLWKLQVWLWXWLRQDOW\SHXVHVVXFKDVJRYHUQPHQWSURSHUWLHVKRVSLWDOVDQG
VFKRROVWKHSHUPLWWHHVKDOOXVHWKHFRPPHUFLDOLQGXVWULDOODQGXVHFDWHJRU\IRUWKHSXUSRVHRI
FDOFXODWLQJSKRVSKRUXVORDGV7DEOHSURYLGHVDFURVVZDONWDEOHRIODQGXVHFRGHVEHWZHHQ
ODQGXVHJURXSVLQ7DEOHDQGWKHFRGHVXVHGE\0DVV*,6



3DJHRI





$SSHQGL[)$WWDFKPHQW

%03/RDG7RHVWLPDWHWKHDQQXDOSKRVSKRUXVORDGUHGXFWLRQWKDWDVWRUPZDWHU%03FDQ
DFKLHYHLWLVILUVWQHFHVVDU\WRHVWLPDWHWKHDPRXQWRIDQQXDOSKRVSKRUXVORDGWKDWWKH%03ZLOO
UHFHLYHRUWUHDW %03/RDG 
)RUDJLYHQ%03
 'HWHUPLQHWKHWRWDOGUDLQDJHDUHDWRWKH%03

 'LVWULEXWHWKHWRWDOGUDLQDJHDUHDLQWRLPSHUYLRXVDQGSHUYLRXVVXEDUHDVE\ODQGXVH
FDWHJRU\DVGHILQHGE\7DEOHVDQG

 &DOFXODWHWKHSKRVSKRUXVORDGIRUHDFKODQGXVHEDVHGLPSHUYLRXVDQGSHUYLRXV
VXEDUHDE\PXOWLSO\LQJWKHVXEDUHDE\WKHDSSURSULDWHSKRVSKRUXVORDGH[SRUWUDWH
SURYLGHGLQ7DEOHDQG

 'HWHUPLQHWKHWRWDODQQXDOSKRVSKRUXVORDGWRWKH%03E\VXPPLQJWKHFDOFXODWHG
LPSHUYLRXVDQGSHUYLRXVVXEDUHDSKRVSKRUXVORDGV




([DPSOHWRGHWHUPLQHSKRVSKRUXVORDGWRDSURSRVHG%03$SHUPLWWHHLVSURSRVLQJD
VXUIDFHVWRUPZDWHULQILOWUDWLRQV\VWHPWKDWZLOOWUHDWUXQRIIIURPDQLQGXVWULDOVLWHZLWKDQDUHDRI
DFUHV KHFWDUHV DQGLVPDGHXSRIDFUHVRILPSHUYLRXVFRYHU HJURDGZD\V
SDUNLQJDUHDVDQGURRIWRSV DFUHVRIODQGVFDSHGSHUYLRXVDUHDDQGDFUHVRIZRRGHG
DUHDERWKZLWK+6*&VRLOV7KHGUDLQDJHDUHDLQIRUPDWLRQIRUWKHSURSRVHG%03LV

%03
/DQG8VH&DWHJRU\
&RYHU
$UHD
3H[SRUWUDWH
6XEDUHD
7\SH
DFUHV 
OEDFUH\U 
,'

,QGXVWULDO
LPSHUYLRXV



/DQGVFDSHG +6*&  SHUYLRXV



)RUHVW +6*& 
SHUYLRXV


)URP7DEOH












7KHSKRVSKRUXVORDGWRWKHSURSRVHG%03 %03/RDG LVFDOFXODWHGDV

%03/RDG
 ,$,QG[3/(5,QG  3$,QG[3/(5,QG  3$)25(67[3/(5)RU 
 [  [  [ 


OEV3\HDU

3DJHRI





$SSHQGL[)$WWDFKPHQW

7DEOH$YHUDJHDQQXDOGLVWLQFWSKRVSKRUXVORDG 3/RDG H[SRUWUDWHVIRUXVHLQ
HVWLPDWLQJSKRVSKRUXVORDGUHGXFWLRQFUHGLWVWKH0$063HUPLW
3KRVSKRUXV6RXUFH
&DWHJRU\E\/DQG8VH
&RPPHUFLDO &RP DQG
,QGXVWULDO ,QG 
0XOWL)DPLO\ 0)5 DQG
+LJK'HQVLW\5HVLGHQWLDO
+'5 
0HGLXP'HQVLW\
5HVLGHQWLDO 0'5 
/RZ'HQVLW\5HVLGHQWLDO
/'5 5XUDO
+LJKZD\ +:< 
)RUHVW )RU 
2SHQ/DQG 2SHQ 
$JULFXOWXUH $J 





'HYHORSHG/DQG3HUYLRXV
'HY3(59 +\GURORJLF
6RLO*URXS$
'HYHORSHG/DQG3HUYLRXV
'HY3(59 +\GURORJLF
6RLO*URXS%
'HYHORSHG/DQG3HUYLRXV
'HY3(59 +\GURORJLF
6RLO*URXS&
'HYHORSHG/DQG3HUYLRXV
'HY3(59 +\GURORJLF
6RLO*URXS&'
'HYHORSHG/DQG3HUYLRXV
'HY3(59 +\GURORJLF
6RLO*URXS'

/DQG6XUIDFH
&RYHU

3/RDG([SRUW
5DWHOEVDFUH\HDU

3/RDG([SRUW
5DWHNJKD\U

'LUHFWO\FRQQHFWHG
LPSHUYLRXV





3HUYLRXV

6HH 'HY3(59

6HH 'HY3(59





6HH 'HY3(59

6HH 'HY3(59





6HH 'HY3(59

6HH 'HY3(59





6HH 'HY3(59

6HH 'HY3(59





6HH 'HY3(59

6HH 'HY3(59













6HH 'HY3(59

6HH 'HY3(59









3HUYLRXV





3HUYLRXV





3HUYLRXV





3HUYLRXV





3HUYLRXV





'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV
'LUHFWO\FRQQHFWHG
LPSHUYLRXV
3HUYLRXV



3DJHRI





$SSHQGL[)$WWDFKPHQW

7DEOH0DVV*,6ODQGXVHFDWHJRULHVZLWKDVVRFLDWHGODQGXVHJURXSVIRUSKRVSKRUXV
ORDGFDOFXODWLRQV
Mass GIS
Land Use
LU_CODE

Description

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
23
24
25
26
29
31
34
35
36
37
38
39
40

Crop Land
Pasture (active)
Forest
Wetland
Mining
Open Land includes inactive pasture
Participation Recreation
spectator recreation
Water Based Recreation
Multi-Family Residential
High Density Residential
Medium Density Residential
Low Density Residential
Saltwater Wetland
Commercial
Industrial
Urban Open
Transportation
Waste Disposal
Water
cranberry bog
Powerline
Saltwater Sandy Beach
Golf Course
Marina
Urban Public
Cemetery
Orchard
Nursery
Forested Wetland
Very Low Density residential
Junkyards
Brush land/Successional

Land Use group for
calculating P Load - 2013/14
MA MS4
Agriculture
Agriculture
Forest
Forest
Industrial
open land
open land
open land
open land
High Density Residential
High Density Residential
Medium Density Residential
Low Density Residential
Water
Commercial
Industrial
open land
Highway
Industrial
Water
Agriculture
open land
open land
Agriculture
Commercial
Commercial
open land
Forest
Agriculture
Forest
Low Density Residential
Industrial
Forest



  0HWKRGWRGHWHUPLQHWKHGHVLJQYROXPHRIDVWUXFWXUDO%03WRDFKLHYHDNQRZQ
SKRVSKRUXVORDGUHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLV
LPSHUYLRXV


3DJHRI





$SSHQGL[)$WWDFKPHQW

)ORZ&KDUWLOOXVWUDWHVWKHVWHSVWRGHWHUPLQHWKHGHVLJQYROXPHRIDVWUXFWXUDO%03WRDFKLHYH
DNQRZQSKRVSKRUXVORDGUHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLV
LPSHUYLRXV
6WDUW
'HWHUPLQHGHVLUHG3
ORDGUHGXFWLRQWDUJHW
PTarget LQSHUFHQWDJH
,GHQWLI\
FRQWULEXWLQJ
LPSHUYLRXVGUDLQDJH
DUHD IA LQDFUHV
'HWHUPLQH%03W\SH

,QILOWUDWLRQ
V\VWHP"

<HV
,GHQWLI\LQILOWUDWLRQ
UDWHIRU%03

1R
8VH%03SHUIRUPDQFHFXUYHWR
GHWHUPLQH%03VWRUDJHYROXPH
QHHGHG BMP-VolumeIA-in LQLQFKHV
RILPSHUYLRXVVXUIDFHUXQRII
&RQYHUW%03VWRUDJHYROXPH
LQWRFXELFIW BMP-VolumeIA-ft3 
'HPRQVWUDWHWKDWWKHSURSRVHG
%03SURYLGHVDVWRUDJHYROXPH
RIBMP-VolumeIA-ft3
&DOFXODWHWKHFXPXODWLYH3
ORDGUHGXFWLRQE\WKHSURSRVHG
%03 BMP-Reductionlbs-P LQ
OEV




3DJHRI





$SSHQGL[)$WWDFKPHQW

)ORZ&KDUW0HWKRGWRGHWHUPLQH%03GHVLJQYROXPHWRDFKLHYHDNQRZQSKRVSKRURXV
ORDGUHGXFWLRQZKHQFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV
 'HWHUPLQHWKHGHVLUHGFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQWDUJHW 3WDUJHW LQSHUFHQWDJH
IRUWKHVWUXFWXUDO%03

 'HWHUPLQHWKHFRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHD ,$ LQDFUHVWRWKHVWUXFWXUDO%03

 'HWHUPLQHWKHVWUXFWXUDO%03W\SH HJLQILOWUDWLRQWUHQFKJUDYHOZHWODQG )RU
LQILOWUDWLRQV\VWHPVGHWHUPLQHWKHDSSURSULDWHLQILOWUDWLRQUDWHIRUWKHORFDWLRQRIWKH
%03LQWKH:DWHUVKHG

 8VLQJWKHFXPXODWLYHSKRVSKRUXVUHPRYDOSHUIRUPDQFHFXUYHIRUWKHVHOHFWHGVWUXFWXUDO
%03 )LJXUHVWKURXJK GHWHUPLQHWKHVWRUDJHYROXPHIRUWKH%03 %03
9ROXPH,$LQ LQLQFKHVRIUXQRIIQHHGHGWRWUHDWUXQRIIIURPWKHFRQWULEXWLQJ,$WR
DFKLHYHWKHUHGXFWLRQWDUJHW

 &DOFXODWHWKHFRUUHVSRQGLQJ%03VWRUDJHYROXPHLQFXELFIHHW %039ROXPH,$IW 
XVLQJ%039ROXPH,$LQGHWHUPLQHGIURPVWHSDQGHTXDWLRQ


%039ROXPH,$IW ,$ DFUH [%039ROXPH,$LQ[IWDFLQ (TXDWLRQ 

 3URYLGHVXSSRUWLQJFDOFXODWLRQVXVLQJWKHGLPHQVLRQVDQGVSHFLILFDWLRQVRIWKHSURSRVHG
VWUXFWXUDO%03VKRZLQJWKDWWKHQHFHVVDU\VWRUDJHYROXPH%039ROXPH,$IW
GHWHUPLQHGIURPVWHSZLOOEHSURYLGHGWRDFKLHYHWKH37DUJHWDQG

 &DOFXODWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXV %03
5HGXFWLRQOEV3 IRUWKHVWUXFWXUDO%03XVLQJWKH%03/RDG DVFDOFXODWHGIURPWKH
SURFHGXUHLQ$WWDFKPHQWWR$SSHQGL[) DQG3WDUJHWE\XVLQJHTXDWLRQ

%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW  

(TXDWLRQ 

([DPSOHWRGHWHUPLQHGHVLJQYROXPHRIDVWUXFWXUDO%03ZLWKDLPSHUYLRXV
GUDLQDJHDUHDWRDFKLHYHDNQRZQSKRVSKRUXVORDGUHGXFWLRQWDUJHW

$SHUPLWWHHLVFRQVLGHULQJDVXUIDFHLQILOWUDWLRQSUDFWLFHWRFDSWXUHDQGWUHDWUXQRIIIURP
DFUHV KD RIFRPPHUFLDOLPSHUYLRXVDUHDWKDWZLOODFKLHYHDUHGXFWLRQLQDQQXDO
SKRVSKRUXVORDG7KHLQILOWUDWLRQSUDFWLFHZRXOGEHORFDWHGDGMDFHQWWRWKHLPSHUYLRXVDUHD7KH
SHUPLWWHHKDVPHDVXUHGDQLQILOWUDWLRQUDWH ,5 RILQFKHVSHUKRXU LQKU LQWKHYLFLQLW\RI
WKHSURSRVHGLQILOWUDWLRQSUDFWLFH'HWHUPLQHWKH
$ 'HVLJQVWRUDJHYROXPHQHHGHGIRUDQVXUIDFHLQILOWUDWLRQSUDFWLFHWRDFKLHYHD
UHGXFWLRQLQDQQXDOSKRVSKRUXVORDGIURPWKHFRQWULEXWLQJGUDLQDJHDUHD %039ROXPH

,$IW DQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKH%03
%035HGXFWLRQOEV3 
6ROXWLRQ
 &RQWULEXWLQJLPSHUYLRXVGUDLQDJHVDUHD ,$  DFUHV


3DJHRI





$SSHQGL[)$WWDFKPHQW



%03W\SHLVDVXUIDFHLQILOWUDWLRQSUDFWLFH LHEDVLQ ZLWKDQLQILOWUDWLRQUDWH ,5 RILQKU

6ROXWLRQFRQWLQXHG

  3KRVSKRUXVORDGUHGXFWLRQWDUJHW 3WDUJHW  

  7KHSHUIRUPDQFHFXUYHIRUWKHLQILOWUDWLRQEDVLQ LHVXUIDFHLQILOWUDWLRQSUDFWLFH )LJXUH
,5 LQKULVXVHGWRGHWHUPLQHWKHGHVLJQVWRUDJHYROXPHRIWKH%03 %03
9ROXPH,$LQ QHHGHGWRWUHDWUXQRIIIURPWKHFRQWULEXWLQJ,$DQGDFKLHYHD3WDUJHW 
7KHFXUYHIRUDQLQILOWUDWLRQUDWHRILQKULVFKRVHQEHFDXVHLQKULVWKHQHDUHVW
VLPXODWHG,5WKDWLVOHVVWKDQWKHILHOGPHDVXUHG,5RILQKU)URP)LJXUHWKH%03
9ROXPH,$LQIRUD3WDUJHW LVLQ

  7KH%039ROXPH,$LQLVFRQYHUWHGWRFXELFIHHW %039ROXPH,$IW XVLQJ(TXDWLRQ


%039ROXPH,$IW ,$ DFUH [%039ROXPH,$LQ[IWDFUHLQ
%039ROXPH,$IW DFUH[LQ[IWDFUHLQ


  IW

  $QDUURZWUDSH]RLGDOLQILOWUDWLRQEDVLQZLWKWKHIROORZLQJFKDUDFWHULVWLFVLVSURSRVHGWR
DFKLHYHWKH37DUJHWRI

/HQJWK IW 
'HVLJQ
6LGH6ORSHV %RWWRPDUHD 3RQGVXUIDFH
'HVLJQ


'HSWK IW 
IW 
DUHD IW 
6WRUDJH
9ROXPH IW 







7KHYROXPHRIWKHSURSRVHGLQILOWUDWLRQSUDFWLFHIWH[FHHGVWKH%039ROXPH,$IW
QHHGHGIWDQGLVVXIILFLHQWWRDFKLHYHWKH37DUJHWRI

  7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKHLQILOWUDWLRQ
SUDFWLFH %035HGXFWLRQOEV3 LVFDOFXODWHGXVLQJ(TXDWLRQ7KH%03/RDGLVILUVW
GHWHUPLQHGXVLQJWKHPHWKRGGHVFULEHGDERYH

%03/RDG
,$[LPSHUYLRXVFRYHUSKRVSKRUXVH[SRUWORDGLQJUDWHIRUFRPPHUFLDO
XVH VHH7DEOH 



 DFUHV[OEVDFUH\U


 OEV\U

%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW 
%035HGXFWLRQOEV3 OEV\U[  


 OEV\U
$OWHUQDWH6ROXWLRQ$OWHUQDWLYHO\WKHSHUPLWWHHFRXOGGHWHUPLQHWKHGHVLJQVWRUDJHYROXPH
QHHGHGIRUDQ,5 LQKUE\SHUIRUPLQJLQWHUSRODWLRQRIWKHUHVXOWVIURPWKHVXUIDFH


3DJHRI





$SSHQGL[)$WWDFKPHQW

LQILOWUDWLRQSHUIRUPDQFHFXUYHVIRU,5 LQKUDQG,5 LQKUDVIROORZV UHSODFLQJVWHSV
DQGRQWKHSUHYLRXVSDJH 
$OWHUQDWHVROXWLRQFRQWLQXHG
8VLQJWKHSHUIRUPDQFHFXUYHVIRUWKHLQILOWUDWLRQEDVLQ LHVXUIDFHLQILOWUDWLRQSUDFWLFH )LJXUHV
,5 LQKUDQG,5 LQKULQWHUSRODWHEHWZHHQWKHFXUYHVWRGHWHUPLQHWKH
GHVLJQVWRUDJHYROXPHRIWKH%03 %039ROXPH,$LQ QHHGHGWRWUHDWUXQRIIIURPWKH
FRQWULEXWLQJ,$DQGDFKLHYHD3WDUJHW 

)LUVWFDOFXODWHWKHLQWHUSRODWLRQDGMXVWPHQWIDFWRU ,$) WRLQWHUSRODWHEHWZHHQWKHLQILOWUDWLRQ
EDVLQSHUIRUPDQFHFXUYHVIRULQILOWUDWLRQUDWHVRIDQGLQKU

,$)    ±  

)URPWKHWZRSHUIRUPDQFHFXUYHVGHYHORSWKHIROORZLQJWDEOHWRHVWLPDWHWKHJHQHUDOPDJQLWXGH
RIWKHQHHGHGVWRUDJHYROXPHIRUDQLQILOWUDWLRQVZDOHZLWKDQ,5 LQKUDQGD3WDUJHWRI



7DEOH([DPSOH,QWHUSRODWLRQ7DEOHIRUGHWHUPLQLQJGHVLJQVWRUDJHYROXPHRI
LQILOWUDWLRQEDVLQZLWK,5 LQKUDQGDSKRVSKRUXVORDGUHGXFWLRQWDUJHWRI
%03
6WRUDJH
9ROXPH

3KRVSKRUXV/RDG
5HGXFWLRQ,5 LQKU
35,5  

3KRVSKRUXV/RDG
5HGXFWLRQ,5 LQKU
35,5  

,QWHUSRODWHG3KRVSKRUXV/RDG
5HGXFWLRQ,5 LQKU 35,5  

























35,5



,$) 35,5 ±35,5
35,5 






$VLQGLFDWHGIURP7DEOH([DPSOHWKH%039ROXPH,$LQIRU35,5 RILVEHWZHHQ
DQGLQFKHVDQGFDQEHGHWHUPLQHGE\LQWHUSRODWLRQ


%039ROXPH,$LQ     [ LQ±LQ LQ



 LQFKHV

DOWHUQDWLYH &RQYHUWWKHUHVXOWLQJ%039ROXPH,$LQWRFXELFIHHW %039ROXPH,$IW XVLQJ
HTXDWLRQ

%039ROXPH,$IW DFUH[LQ[IWDFUHLQ



 IW


 0HWKRGWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWKDNQRZQ
GHVLJQYROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV

)ORZ&KDUWLOOXVWUDWHVWKHVWHSVWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO
%03ZLWKDNQRZQGHVLJQYROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV



3DJHRI





$SSHQGL[)$WWDFKPHQW

6WDUW
'HWHUPLQH%03W\SH
DQGLGHQWLI\FRQWULEXWLQJ
LPSHUYLRXVGUDLQDJHDUHD
IA 
&DOFXODWHDYDLODEOH%03
VWRUDJHYROXPH BMP-Volumeft3 
LQFXELFIW
&RQYHUW%03VWRUDJHYROXPHLQWR
UXQRIIIURPFRQWULEXWLQJLPSHUYLRXV
DUHDV BMP-VolumeIA-in LQLQFKHV
8VH%03SHUIRUPDQFHFXUYHWR
GHWHUPLQHWKHSHUFHQWDJHRI3ORDG
UHGXFWLRQ
&DOFXODWHWKHFXPXODWLYH3
ORDGUHGXFWLRQE\WKHSURSRVHG
%03 BMP-Reductionlbs-P LQ
OEV


)ORZ&KDUW0HWKRGWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUD%03ZLWKD
NQRZQGHVLJQYROXPHZKHQFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV



 ,GHQWLI\WKHVWUXFWXUDO%03W\SHDQGFRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHD ,$ 

 'RFXPHQWWKHDYDLODEOHVWRUDJHYROXPH IW RIWKHVWUXFWXUDO%03 %039ROXPHIW 
XVLQJWKH%03GLPHQVLRQVDQGGHVLJQVSHFLILFDWLRQV HJPD[LPXPVWRUDJHGHSWKILOWHU
PHGLDSRURVLW\ 

 &RQYHUW%039ROXPHIWLQWRLQFKHVRIUXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD
%039ROXPH,$LQ XVLQJHTXDWLRQ

%039ROXPH,$LQ %039ROXPHIW,$ DFUH [LQIW[DFUHIW (TXDWLRQ 


 'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUWKHVWUXFWXUDO%03 %035HGXFWLRQ3 
XVLQJWKHDSSURSULDWH%03SHUIRUPDQFHFXUYH )LJXUHVWKURXJK DQGWKH%03
9ROXPH,$LQFDOFXODWHGLQVWHSDQG




3DJHRI





$SSHQGL[)$WWDFKPHQW

 &DOFXODWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKH
VWUXFWXUDO%03 %035HGXFWLRQOEV3 XVLQJWKH%03/RDGDVFDOFXODWHGIURPWKH
SURFHGXUHGHVFULEHGDERYHDQGWKHSHUFHQWSKRVSKRUXVORDGUHGXFWLRQGHWHUPLQHGLQVWHS
E\XVLQJHTXDWLRQ

%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3 
(TXDWLRQ 







([DPSOH'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWKD
NQRZQVWRUDJHYROXPHFDSDFLW\ZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDLVLPSHUYLRXV

$SHUPLWWHHLVFRQVLGHULQJDELRILOWUDWLRQV\VWHPWRWUHDWUXQRIIIURPDFUHVRIKLJKGHQVLW\
UHVLGHQWLDO +'5 LPSHUYLRXVDUHD6LWHFRQVWUDLQWVZRXOGOLPLWWKHELRILOWUDWLRQV\VWHPWRKDYH
DVXUIDFHDUHDRIIWDQGWKHV\VWHPZRXOGKDYHWREHORFDWHGQH[WWRWKHLPSHUYLRXV
GUDLQDJHDUHDWREHWUHDWHG7KHGHVLJQSDUDPHWHUVIRUWKHELRILOWUDWLRQV\VWHPDUHSUHVHQWHGLQ
7DEOH([DPSOH

7DEOH([DPSOH'HVLJQSDUDPHWHUVIRUELRILOWUDWLRQV\VWHPIRU([DPSOH
&RPSRQHQWVRIUHSUHVHQWDWLRQ

3DUDPHWHUV
0D[LPXPGHSWK
3RQGLQJ
6XUIDFHDUHD
9HJHWDWLYHSDUDPHWHUD
'HSWK
6RLOPL[
3RURVLW\
+\GUDXOLFFRQGXFWLYLW\
'HSWK
*UDYHOOD\HU
3RURVLW\
+\GUDXOLFFRQGXFWLYLW\
2ULILFH
'LDPHWHU
D
5HIHUVWRWKHSHUFHQWDJHRIVXUIDFHFRYHUHGZLWKYHJHWDWLRQ

9DOXH
IW
IW

IW

LQFKHVKRXU
IW

LQFKHVKRXU
IW


'HWHUPLQHWKH
$ 3HUFHQWSKRVSKRUXVORDGUHGXFWLRQ %035HGXFWLRQ3 IRUWKHVSHFLILHGELRILOWUDWLRQ
V\VWHPDQGFRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHDDQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKHELR
ILOWUDWLRQV\VWHP %035HGXFWLRQOEV3 
6ROXWLRQ
 7KH%03LVDELRILOWUDWLRQV\VWHPWKDWZLOOWUHDWUXQRIIIURPDFUHVRILPSHUYLRXV
DUHD ,$ DFUH 

 7KHDYDLODEOHVWRUDJHYROXPHFDSDFLW\ IW RIWKHELRILOWUDWRQV\VWHP %039ROXPH

%03IW LVGHWHUPLQHGXVLQJWKHVXUIDFHDUHDRIWKHV\VWHPGHSWKRISRQGLQJDQGWKH
SRURVLW\RIWKHILOWHUPHGLD

%039ROXPH%03IW  VXUIDFHDUHD[SRQGPD[LPXPGHSWK  VRLOPL[GHSWK
JUDYHOOD\HUGHSWK LQIW [VXUIDFHDUHD[JUDYHOOD\HUSRURVLW\ 
 IW[IW   [IW[ 




IW



3DJHRI





$SSHQGL[)$WWDFKPHQW




6ROXWLRQFRQWLQXHG
 7KHDYDLODEOHVWRUDJHYROXPHFDSDFLW\RIWKHELRILOWUDWLRQV\VWHPLQLQFKHVRIUXQRII
IURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH,$LQ LVFDOFXODWHGXVLQJHTXDWLRQ


%039ROXPH,$LQ  %039ROXPHIW,$ DFUH [LQIW[DFUHIW
%039ROXPH,$LQ  IWDFUH [LQIW[DFUHIW



 LQ

 8VLQJWKHELRILOWUDWLRQSHUIRUPDQFHFXUYHVKRZQLQ)LJXUHDSKRVSKRUXVORDG
UHGXFWLRQ %035HGXFWLRQ3 LVGHWHUPLQHGIRUDELRILOWUDWLRQV\VWHPVL]HGIRU
LQRIUXQRIIIURPDFUHVRILPSHUYLRXVDUHDDQG

 &DOFXODWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKHELR
ILOWUDWLRQV\VWHP %035HGXFWLRQOEV3 XVLQJWKH%03/RDGDVFDOFXODWHGIURPWKH
SURFHGXUHGHVFULEHGDERYHDQGWKH%035HGXFWLRQ3GHWHUPLQHGLQVWHSE\XVLQJ
HTXDWLRQ)LUVWWKH%03/RDGLVGHWHUPLQHGDVVSHFLILHGDERYH

%03/RDG ,$[LPSHUYLRXVFRYHUSKRVSKRUXVH[SRUWORDGLQJUDWHIRU+'5 VHH7DEOH
  DFUHV[OEVDFUH\U


 OEV\U

%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3 
%035HGXFWLRQOEV3 OEV\U[  


 OEV\U




 0HWKRGWRGHWHUPLQHWKHGHVLJQVWRUDJHYROXPHRIDVWUXFWXUDO%03WRDFKLHYHDNQRZQ
SKRVSKRUXVORDGUHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDVLPSHUYLRXVDQG
SHUYLRXVVXUIDFHV

)ORZ&KDUWLOOXVWUDWHVWKHVWHSVWRGHWHUPLQHWKHGHVLJQVWRUDJHYROXPHRIDVWUXFWXUDO%03WR
DFKLHYHDNQRZQSKRVSKRUXVORDGUHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDV
LPSHUYLRXVDQGSHUYLRXVVXUIDFHV



3DJHRI





$SSHQGL[)$WWDFKPHQW

6WDUW
'HWHUPLQHGHVLUHG3
ORDGUHGXFWLRQWDUJHW
PTarget LQSHUFHQWDJH
,GHQWLI\FRQWULEXWLQJ
LPSHUYLRXVGUDLQDJHDUHD IA 
DQGSHUYLRXVGUDLQDJHDUHD PA 
LQDFUHV
'HWHUPLQH%03W\SH

,QILOWUDWLRQ
V\VWHP"

<HV

,GHQWLI\LQILOWUDWLRQ
UDWHIRU%03

1R
8VH%03SHUIRUPDQFHFXUYHWR
GHWHUPLQH%03VWRUDJHYROXPH
QHHGHG BMP-VolumeIA-in LQLQFKHV
RILPSHUYLRXVVXUIDFHUXQRII
&DOFXODWHUXQRIIYROXPHIURPDOOSHUYLRXV
VXUIDFHV BMP-VolumePA-ft3 IRUDQHYHQWZLWK
WKHVL]HRIBMP-VolumeIA-in
&DOFXODWHWRWDO%03VWRUDJH
YROXPHQHHGHGIRUWUHDWLQJERWK
LPSHUYLRXVDQGSHUYLRXVUXQRII
LQFXELFIW BMP-VolumeIA&PA-ft3 

'HPRQVWUDWHWKDWWKHSURSRVHG
%03SURYLGHVDVWRUDJHYROXPH
RIBMP-VolumeIA&PA-ft3
&DOFXODWHWKHFXPXODWLYH3
ORDGUHGXFWLRQVE\SURSRVHG
%03 BMP-Reductionlbs-P LQOEV




3DJHRI





$SSHQGL[)$WWDFKPHQW

)ORZ&KDUW0HWKRGWRGHWHUPLQHWKHGHVLJQVWRUDJHYROXPHRID%03WRUHDFKDNQRZQ
3ORDGUHGXFWLRQZKHQERWKLPSHUYLRXVDQGSHUYLRXVGUDLQDJHDUHDVDUHSUHVHQW

 'HWHUPLQHWKHGHVLUHGFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQWDUJHW 3WDUJHW LQSHUFHQWDJH
IRUWKHVWUXFWXUDO%03
 &KDUDFWHUL]HWKHFRQWULEXWLQJGUDLQDJHDUHDWRWKHVWUXFWXUDO%03E\LGHQWLI\LQJWKH
IROORZLQJLQIRUPDWLRQIRUWKHLPSHUYLRXVDQGSHUYLRXVVXUIDFHV
,PSHUYLRXVDUHD ,$ $UHD DFUH DQGODQGXVH HJFRPPHUFLDO 


3HUYLRXVDUHD 3$ ±$UHD DFUH DQGUXQRIIGHSWKVEDVHGRQK\GURORJLFVRLO
JURXS +6* DQGUDLQIDOOGHSWK7DEOHSURYLGHVYDOXHVRIUXQRIIGHSWKIURP
SHUYLRXVDUHDVIRUYDULRXVUDLQIDOOGHSWKVDQG+6*V6RLOVDUHDVVLJQHGWRDQ+6*
RQWKHEDVLVRIWKHLUSHUPHDELOLW\+6*$LVWKHPRVWSHUPHDEOHDQG+6*'LVWKH
OHDVWSHUPHDEOH+6*FDWHJRULHVIRUSHUYLRXVDUHDVLQWKHGUDLQDJHDUHDVKDOOEH
HVWLPDWHGE\FRQVXOWLQJORFDOVRLOVXUYH\VSUHSDUHGE\WKH1DWLRQDO5HVRXUFH
&RQVHUYDWLRQ6HUYLFH 15&6 RUE\DVWRUPZDWHUSURIHVVLRQDOHYDOXDWLQJVRLO
WHVWLQJUHVXOWVIURPWKHGUDLQDJHDUHD,IWKH+6*FRQGLWLRQLVQRWNQRZQD+6*'
VRLOFRQGLWLRQVKRXOGEHDVVXPHG



7DEOH'HYHORSHG/DQG3HUYLRXV$UHD5XQRII'HSWKVEDVHGRQ3UHFLSLWDWLRQGHSWK
DQG+\GURORJLFDO6RLO*URXSV +6*V 
Developed Land Pervious Area Runoff Depths based on Precipitation depth and Hydrological Soil
Groups
Runoff Depth, inches
Rainfall Depth,
Inches
0.10
0.20
0.40
0.50
0.60
0.80
1.00
1.20
1.50
2.00

Pervious HSG
A
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.04
0.08
0.14

Pervious HSG B Pervious HSG C
0.00
0.00
0.00
0.01
0.00
0.03
0.01
0.05
0.02
0.06
0.03
0.09
0.04
0.12
0.05
0.14
0.11
0.39
0.22
0.69

Pervious HSG
C/D
0.00
0.02
0.05
0.07
0.09
0.13
0.17
0.27
0.55
0.89

Pervious HSG D
0.00
0.02
0.06
0.09
0.11
0.16
0.21
0.39
0.72
1.08

Notes: Runoff depths derived from combination of volumetric runoff coefficients from Table 5 of Small Storm
Hydrology and Why it is Important for the Design of Stormwater Control Practices, (Pitt, 1999), and using the
Stormwater Management Model (SWMM) in continuous model mode for hourly precipitation data for Boston, MA,
1998-2002.

 'HWHUPLQHWKHVWUXFWXUDO%03W\SH HJLQILOWUDWLRQWUHQFKJUDYHOZHWODQG )RU
LQILOWUDWLRQV\VWHPVGHWHUPLQHWKHDSSURSULDWHLQILOWUDWLRQUDWHIRUWKHORFDWLRQRI
WKH%03LQWKH:DWHUVKHG
 8VLQJWKHFXPXODWLYHSKRVSKRUXVUHPRYDOSHUIRUPDQFHFXUYHIRUWKHVHOHFWHGVWUXFWXUDO
%03GHWHUPLQHWKHVWRUDJHYROXPHFDSDFLW\RIWKH%03LQLQFKHVQHHGHGWRWUHDWUXQRII
IURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH,$LQ 


3DJHRI





$SSHQGL[)$WWDFKPHQW

 8VLQJ(TXDWLRQEHORZDQGWKHSHUYLRXVDUHDUXQRIIGHSWKLQIRUPDWLRQIURP7DEOH
GHWHUPLQHWKHWRWDOYROXPHRIUXQRIIIURPWKHFRQWULEXWLQJSHUYLRXVGUDLQDJHDUHDLQ
FXELFIHHW %039ROXPH3$IW IRUDUDLQIDOOVL]HHTXDOWRWKHVXPRI%039ROXPH,$LQ
GHWHUPLQHGLQVWHS7KHUXQRIIYROXPHIRUHDFKGLVWLQFWSHUYLRXVDUHDPXVWEH
GHWHUPLQHG

%039ROXPH3$IW  3$[ UXQRIIGHSWK [IWDFUHLQ  3$«3$Q 
(TXDWLRQ 
 8VLQJHTXDWLRQEHORZFDOFXODWHWKH%03VWRUDJHYROXPHLQFXELFIHHW %03
9ROXPH,$ 3$IW QHHGHGWRWUHDWWKHUXQRIIGHSWKIURPWKHFRQWULEXWLQJLPSHUYLRXV ,$ 
DQGSHUYLRXVDUHDV 3$ 

%039ROXPH,$ 3$IW %039ROXPH3$IW %039ROXPH,$LQ[,$ DFUH [
IWDFUHLQ  (TXDWLRQ 
 3URYLGHVXSSRUWLQJFDOFXODWLRQVXVLQJWKHGLPHQVLRQVDQGVSHFLILFDWLRQVRIWKHSURSRVHG
VWUXFWXUDO%03VKRZLQJWKDWWKHQHFHVVDU\VWRUDJHYROXPHGHWHUPLQHGLQVWHS%03
9ROXPH,$ 3$IWZLOOEHSURYLGHGWRDFKLHYHWKH37DUJHWDQG
 &DOFXODWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXV %03
5HGXFWLRQOEV3 IRUWKHVWUXFWXUDO%03XVLQJWKH%03/RDG DVFDOFXODWHGIURPWKH
SURFHGXUHLQ$WWDFKPHQWWR$SSHQGL[) DQGWKH3WDUJHWE\XVLQJHTXDWLRQ


%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW  (TXDWLRQ 

([DPSOH'HWHUPLQHWKHGHVLJQVWRUDJHYROXPHRIDVWUXFWXUDO%03WRDFKLHYHD
NQRZQSKRVSKRUXVORDGUHGXFWLRQWDUJHWZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDV
LPSHUYLRXVDQGSHUYLRXVVXUIDFHV

$SHUPLWWHHLVFRQVLGHULQJDJUDYHOZHWODQGV\VWHPWRWUHDWUXQRIIIURPDKLJKGHQVLW\
UHVLGHQWLDO +'5 VLWH7KHVLWHLVDFUHVRIZKLFKDFUHVDUHLPSHUYLRXVVXUIDFHV
DQGDFUHVDUHSHUYLRXVVXUIDFHV7KHSHUYLRXVDUHDLVPDGHXSRIDFUHVRIODZQV
LQJRRGFRQGLWLRQVXUURXQGLQJFOXVWHUKRXVLQJXQLWVDQGDFUHRIVWDEOHXQPDQDJHG
ZRRGODQG6RLOVLQIRUPDWLRQLQGLFDWHVWKDWDOORIWKHZRRGODQGDQGDFUHVRIWKHODZQ
LVK\GURORJLFVRLOJURXS +6* %DQGWKHRWKHUDFUHVRIODZQDUH+6*&7KH
SHUPLWWHHZDQWVWRVL]HWKHJUDYHOZHWODQGV\VWHPWRDFKLHYHDFXPXODWLYHSKRVSKRUXV
ORDGUHGXFWLRQ 37DUJHW RIIURPWKHHQWLUHDFUHV

'HWHUPLQHWKH

$ 'HVLJQVWRUDJHYROXPHQHHGHGIRUDJUDYHOZHWODQGV\VWHPWRDFKLHYHD
UHGXFWLRQLQDQQXDOSKRVSKRUXVORDGIURPWKHFRQWULEXWLQJGUDLQDJHDUHD %039ROXPH

,$ 3$IW DQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKH%03
%035HGXFWLRQOEV3 





3DJHRI





$SSHQGL[)$WWDFKPHQW



([DPSOHFRQWLQXHG
6ROXWLRQ
 7KH%03W\SHLVJUDYHOZHWODQGV\VWHP

 7KHSKRVSKRUXVORDGUHGXFWLRQWDUJHW 37DUJHW  

 8VLQJWKHFXPXODWLYHSKRVSKRUXVUHPRYDOSHUIRUPDQFHFXUYHIRUWKHJUDYHOZHWODQG
V\VWHPVKRZQLQ)LJXUHWKHVWRUDJHYROXPHFDSDFLW\LQLQFKHVQHHGHGWRWUHDW
UXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH,$LQ LVLQ

8VLQJHTXDWLRQDQGWKHSHUYLRXVUXQRIIGHSWKLQIRUPDWLRQIURP7DEOHWKHYROXPH
RIUXQRIIIURPWKHFRQWULEXWLQJSHUYLRXVGUDLQDJHDUHDLQFXELFIHHW %039ROXPH3$±IW 
IRUDUDLQIDOOVL]HHTXDOWRLQLVVXPPDUL]HGLQ7DEOH([DPSOH$$VLQGLFDWHG
IURP7DEOHWKHUXQRIIGHSWKIRUDUDLQIDOOVL]HHTXDOWRLQFKHVLVEHWZHHQDQG
LQFKHVDQGFDQEHGHWHUPLQHGE\LQWHUSRODWLRQ H[DPSOHVKRZQIRUUXQRIIGHSWKRI
+6*& 


5XQRIIGHSWK +6*&   ±  ± [ LQ±LQ LQ



 LQFKHV






7DEOH([DPSOH$5XQRIIFRQWULEXWLRQVIURPSHUYLRXVDUHDVIRU+'5VLWH


,'



7\SH

3$ *UDVV
3$ *UDVV
3$ :RRGV
7RWDO 

3HUYLRXV
+6*
$UHD 
DFUH 





&
%
%


5XQRII
LQ 





5XQRII

 UXQRII [3$

DFUHLQ 





5XQRII

5XQRII DFUHLQ [
IWDFUHLQ

IW 





8VLQJHTXDWLRQGHWHUPLQHWKH%03VWRUDJHYROXPHLQFXELFIHHW %039ROXPH

,$ 3$IW QHHGHGWRWUHDWLQFKHVRIUXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD ,$ 
DQGWKHUXQRIIRIDFUHLQIURPWKHFRQWULEXWLQJSHUYLRXVDUHDVGHWHUPLQHGLQVWHS
LV
%039ROXPH,$ 3$IW %039ROXPH3$DFLQ %039ROXPH,$LQ[,$ DFUH [
IWDFUHLQ 
%039ROXPH,$ 3$IW  IW LQ[DFUH [IWDFUHLQ


 IW
 7DEOH([DPSOH%SURYLGHVGHVLJQGHWDLOVIRURIDSRWHQWLDOJUDYHOZHWODQG
V\VWHP








3DJHRI



6ROXWLRQFRQWLQXHG


$SSHQGL[)$WWDFKPHQW




7DEOH([DPSOH%'HVLJQGHWDLOVIRUJUDYHOZHWODQGV\VWHP



*UDYHO:HWODQG6\VWHP
&RPSRQHQWV
6HGLPHQW)RUHED\
3RQGDUHD
:HWODQG&HOO
3RQGDUHD
*UDYHOOD\HU
:HWODQG&HOO
3RQGDUHD
*UDYHOOD\HU

'HVLJQ'HWDLO

RI7UHDWPHQW9ROXPH

RI7UHDWPHQW9ROXPH

SRURVLW\ 
RI7UHDWPHQW9ROXPH

SRURVLW\ 

'HSWK
IW 









6XUIDFH$UHD
IW 









9ROXPH
IW 









7KHWRWDOGHVLJQVWRUDJHYROXPHIRUWKHSURSRVHGJUDYHOZHWODQGV\VWHPLGHQWLILHGLQ
7DEOH([DPSOH&LVIW7KLVYROXPHLVJUHDWHUWKDQIW %03
9ROXPH,$ 3$IW FDOFXODWHGLQVWHS DQGLVWKHUHIRUHVXIILFLHQWWRDFKLHYHD37DUJHWRI


 7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXV %03
5HGXFWLRQOEV3 IRUWKHSURSRVHGJUDYHOZHWODQGV\VWHPLVFDOFXODWHGE\XVLQJHTXDWLRQ
ZLWKWKH%03/RDGDQGWKH3WDUJHW 

%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW  (TXDWLRQ 

8VLQJ7DEOHWKH%03/RDGLVFDOFXODWHG
%03/RDG  ,$[3/(5+'5  3$ODZQ+6*%[3/(5+6*%  3$ODZQ+6*&[3/(5
+6*&  3$IRUHVW[3$3/(5)RU 
  DFUH[OEVDFUH\U  DFUHV[OEVDFUH\U  DFUH[
OEVDFUH\U  DFUHV[ 
OEV\U
%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW 
%035HGXFWLRQOEV3 OEV\U[


 OEV\U

 0HWKRGWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWK
DNQRZQVWRUDJHYROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDVLPSHUYLRXVDQG
SHUYLRXVVXUIDFHV

)ORZ&KDUWLOOXVWUDWHVWKHVWHSVWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUD
VWUXFWXUDO%03ZLWKDNQRZQVWRUDJHYROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDV
LPSHUYLRXVDQGSHUYLRXVVXUIDFHV



3DJHRI





$SSHQGL[)$WWDFKPHQW

6WDUW
'HWHUPLQH%03W\SHDQGLGHQWLI\
FRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHD IA 
DQGSHUYLRXVGUDLQDJHDUHD PA LQDFUHV
&DOFXODWHDYDLODEOH%03
VWRUDJHYROXPH BMPVolumeft3 LQFXELFIW
&RQYHUW%03VWRUDJHYROXPHLQWR
UXQRIIIURPFRQWULEXWLQJLPSHUYLRXV
DUHD BMP-VolumeIA-in LQLQFKHV
&DOFXODWHUXQRIIYROXPHIURPDOOSHUYLRXV
VXUIDFHV BMP-VolumePA-ft3 LQFXELFIWIRUDQ
HYHQWZLWKWKHVL]HRIBMP-VolumeIA-in
8SGDWHWKHYDOXHRI
BMP-VolumeIA-in
ZLWKWKDWRIBMPVolume(IA-in)a

&DOFXODWH%03YROXPHDYDLODEOHIRU
WUHDWLQJRQO\LPSHUYLRXVUXQRIIE\
VXEWUDFWLQJBMP-VolumePA-ft3 IURP
%039ROXPHIWDQGFRQYHUW%03
YROXPHLQWRLQFKHVRILPSHUYLRXV
VXUIDFHUXQRII BMP-Volume(IA-in)a 


1R

&DOFXODWHSHUFHQWDJHRI
GLIIHUHQFHVEHWZHHQBMP-Volume(IAin)aDQGBMP-VolumeIA-in

/HVVWKDQ
"
<HV

8VH%03SHUIRUPDQFH
FXUYHWRGHWHUPLQHWKH
SHUFHQWDJHRI3ORDG
UHGXFWLRQV
&DOFXODWHWKHFXPXODWLYH3ORDG
UHGXFWLRQVE\SURSRVHG%03
BMP-Reductionlbs-P LQOEV





3DJHRI





$SSHQGL[)$WWDFKPHQW

)ORZ&KDUW0HWKRGWRGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUD%03ZLWKNQRZQ
VWRUDJHYROXPHZKHQERWKSHUYLRXVDQGLPSHUYLRXVGUDLQDJHDUHDVDUHSUHVHQW


 ,GHQWLI\WKHW\SHRIVWUXFWXUDO%03DQGFKDUDFWHUL]HWKHFRQWULEXWLQJGUDLQDJHDUHDWRWKH
VWUXFWXUDO%03E\LGHQWLI\LQJWKHIROORZLQJLQIRUPDWLRQIRUWKHLPSHUYLRXVDQGSHUYLRXV
VXUIDFHV


,PSHUYLRXVDUHD ,$ ±$UHD DFUH DQGODQGXVH HJFRPPHUFLDO 

3HUYLRXVDUHD 3$ ±$UHD DFUH DQGUXQRIIGHSWKEDVHGRQK\GURORJLFVRLOJURXS
+6* DQGVL]HRIUDLQIDOOHYHQW7DEOHSURYLGHVYDOXHVRIUXQRIIGHSWKIRUYDULRXV
UDLQIDOOGHSWKVDQG+6*V6RLOVDUHDVVLJQHGWRDQ+6*EDVHGRQWKHLUSHUPHDELOLW\+6*
FDWHJRULHVIRUSHUYLRXVDUHDVLQWKH:DWHUVKHGVKDOOEHHVWLPDWHGE\FRQVXOWLQJORFDOVRLO
VXUYH\VSUHSDUHGE\WKH1DWLRQDO5HVRXUFH&RQVHUYDWLRQ6HUYLFH 15&6 RUE\DVWRUP
ZDWHUSURIHVVLRQDOHYDOXDWLQJVRLOWHVWLQJUHVXOWVIURPWKH:DWHUVKHG,IWKH+6*
FRQGLWLRQLVQRWNQRZQD+6*&'VRLOFRQGLWLRQVKRXOGEHDVVXPHG

 'HWHUPLQHWKHDYDLODEOHVWRUDJHYROXPH IW RIWKHVWUXFWXUDO%03 %039ROXPHIW 
XVLQJWKH%03GLPHQVLRQVDQGGHVLJQVSHFLILFDWLRQV HJPD[LPXPVWRUDJHGHSWKILOWHU
PHGLDSRURVLW\ 

 7RHVWLPDWHWKHSKRVSKRUXVORDGUHGXFWLRQRID%03ZLWKDNQRZQVWRUDJHYROXPH
FDSDFLW\LWLVILUVWQHFHVVDU\WRGHWHUPLQHWKHSRUWLRQRIDYDLODEOH%03VWRUDJHFDSDFLW\
%039ROXPHIW WKDWZRXOGWUHDWWKHUXQRIIYROXPHJHQHUDWHGIURPWKHFRQWULEXWLQJ
LPSHUYLRXVDUHD ,$ IRUDUDLQIDOOHYHQWZLWKDGHSWKRIiLQFKHV LQ 7KLVZLOOUHTXLUH
NQRZLQJWKHFRUUHVSRQGLQJDPRXQWRIUXQRIIYROXPHWKDWZRXOGEHJHQHUDWHGIURPWKH
FRQWULEXWLQJSHUYLRXVDUHD 3$ IRUWKHVDPHUDLQIDOOHYHQW GHSWKRIiLQFKHV 8VLQJ
HTXDWLRQDEHORZVROYHIRUWKH%03FDSDFLW\WKDWZRXOGEHDYDLODEOHWRWUHDWUXQRII
IURPWKHFRQWULEXWLQJLPSHULRXVDUHDIRUWKHXQNQRZQUDLQIDOOGHSWKRIiLQFKHV VHH
HTXDWLRQE 


%039ROXPHIW %039ROXPH ,$IW i%039ROXPH 3$IW i  (TXDWLRQD 


:KHUH

%039ROXPHIW WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03

 
%039ROXPH ,$IW i WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03WKDWZRXOG
IXOO\WUHDWUXQRIIJHQHUDWHGIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHDIRUDUDLQIDOO
HYHQWRIVL]HiLQFKHVDQG

%039ROXPH 3$IW i WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03WKDWZRXOG
IXOO\WUHDWUXQRIIJHQHUDWHGIURPWKHFRQWULEXWLQJSHUYLRXVDUHDIRUDUDLQIDOOHYHQW
RIVL]HiLQFKHV


6ROYLQJIRU%039ROXPH ,$IW i



3DJHRI





$SSHQGL[)$WWDFKPHQW


%039ROXPH ,$IW i %039ROXPHIW%039ROXPH 3$IW i  (TXDWLRQE 



7RGHWHUPLQH%039ROXPH ,$IW iUHTXLUHVSHUIRUPLQJDQLWHUDWLYHSURFHVVRIUHILQLQJ
HVWLPDWHVRIWKHUDLQIDOOGHSWKXVHGWRFDOFXODWHUXQRIIYROXPHVXQWLOWKHUDLQIDOOGHSWK
XVHGUHVXOWVLQWKHVXPRIUXQRIIYROXPHVIURPWKHFRQWULEXWLQJ,$DQG3$HTXDOLQJWKH
DYDLODEOH%03VWRUDJHFDSDFLW\ %039ROXPHIW )RUWKHSXUSRVHRIHVWLPDWLQJ%03
SHUIRUPDQFHLWZLOOEHFRQVLGHUHGDGHTXDWHZKHQWKH,$UXQRIIGHSWK LQ LVZLWKLQ
,$UXQRIIGHSWKXVHGLQWKHSUHYLRXVLWHUDWLRQ

)RUWKHILUVWLWHUDWLRQ  FRQYHUWWKH%039ROXPHIWGHWHUPLQHGLQVWHSLQWRLQFKHVRI
UXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH ,$LQ  XVLQJHTXDWLRQD


%039ROXPH ,$LQ   %039ROXPHIW,$ DFUH [ LQIWIWDFUH 

(TXDWLRQD 

)RULWHUDWLRQVWKURXJKQ «Q FRQYHUWWKH%039ROXPH ,$IW QGHWHUPLQHGLQVWHS
DEHORZLQWRLQFKHVRIUXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD
%039ROXPH ,$LQ «Q XVLQJHTXDWLRQE

%039ROXPH ,$LQ Q  %039ROXPH ,$IW Q,$ DFUH [ LQIW
IWDFUH  (TXDWLRQE 

 )RUWRQLWHUDWLRQVXVHWKHSHUYLRXVUXQRIIGHSWKLQIRUPDWLRQIURP7DEOHDQG
HTXDWLRQWRGHWHUPLQHWKHWRWDOYROXPHRIUXQRII IW IURPWKHFRQWULEXWLQJ3$ %03
9ROXPH3$IW IRUDUDLQIDOOVL]HHTXDOWRWKHVXPRI%039ROXPH ,$LQ GHWHUPLQHGLQ
VWHS7KHUXQRIIYROXPHIRUHDFKGLVWLQFWSHUYLRXVDUHDPXVWEHGHWHUPLQHG


%039ROXPH 3$IW Q  3$[ UXQRIIGHSWK  3$3$3$Q [ IWDFUHLQ 

(TXDWLRQ 

 )RULWHUDWLRQHVWLPDWHWKHSRUWLRQRI%039ROXPHWKDWLVDYDLODEOHWRWUHDWUXQRIIIURP
RQO\WKH,$E\VXEWUDFWLQJ%039ROXPH3$IWGHWHUPLQHGLQVWHSIURP%039ROXPH

IW GHWHUPLQHGLQVWHSDQGFRQYHUWWRLQFKHVRIUXQRIIIURP,$ VHHHTXDWLRQVDDQG
E 


%039ROXPH ,$IW   %039ROXPHIW%039ROXPH 3$IW   (TXDWLRQD 

%039ROXPH ,$LQ   %039ROXPH ,$IW ,$ DFUH [ LQIW[DFUH
IW 
(TXDWLRQE 

,IDGGLWLRQDOLWHUDWLRQV LHWKURXJKQ DUHQHHGHGHVWLPDWHWKHSRUWLRQRI%03YROXPH
WKDWLVDYDLODEOHWRWUHDWUXQRIIIURPRQO\WKH,$ %039ROXPH ,$LQ Q E\VXEWUDFWLQJ
%039ROXPH 3$IW QGHWHUPLQHGLQVWHSIURP%039ROXPH ,$IW QGHWHUPLQHG
LQVWHSDQGE\FRQYHUWLQJWRLQFKHVRIUXQRIIIURP,$XVLQJHTXDWLRQE 




3DJHRI









$SSHQGL[)$WWDFKPHQW

 )RULWHUDWLRQD DQLWHUDWLRQEHWZHHQDQGQ FRPSDUH%039ROXPH ,$LQ DWR%03
9ROXPH ,$LQ DGHWHUPLQHGIURPWKHSUHYLRXVLWHUDWLRQ D ,IWKHGLIIHUHQFHLQWKHVH
YDOXHVLVJUHDWHUWKDQRI%039ROXPH ,$LQ DWKHQUHSHDWVWHSVDQGXVLQJ%03
9ROXPH ,$LQ DDVWKHQHZVWDUWLQJYDOXHIRUWKHQH[WLWHUDWLRQ D ,IWKHGLIIHUHQFHLV
OHVVWKDQRUHTXDOWRRI%039ROXPH ,$LQ DWKHQWKHSHUPLWWHHPD\SURFHHGWRVWHS

 'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUWKHVWUXFWXUDO%03 %035HGXFWLRQ3 
XVLQJWKHDSSURSULDWH%03SHUIRUPDQFHFXUYHDQGWKH%039ROXPH ,$LQ QFDOFXODWHGLQ
WKHILQDOLWHUDWLRQRIVWHSDQG

 &DOFXODWHWKHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKH
VWUXFWXUDO%03 %035HGXFWLRQOEV3 XVLQJWKH%03/RDGDVFDOFXODWHGIURPWKH
SURFHGXUHLQ$WWDFKPHQWWR$SSHQGL[)DQGWKHSHUFHQWSKRVSKRUXVORDGUHGXFWLRQ
%035HGXFWLRQ3 GHWHUPLQHGLQVWHSE\XVLQJHTXDWLRQ

%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3  (TXDWLRQ 

([DPSOH'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUDVWUXFWXUDO%03ZLWKD
NQRZQGHVLJQYROXPHZKHQWKHFRQWULEXWLQJGUDLQDJHDUHDKDVLPSHUYLRXVDQG
SHUYLRXVVXUIDFHV 

$SHUPLWWHHLVFRQVLGHULQJDQLQILOWUDWLRQEDVLQWRFDSWXUHDQGWUHDWUXQRIIIURPDSRUWLRQ
RIWKHPHGLXPGHQVLW\UHVLGHQWLDODUHD 0'5 7KHFRQWULEXWLQJGUDLQDJHDUHDLV
DFUHVDQGKDVDFUHVRILPSHUYLRXVDUHDDQGDFUHVRISHUYLRXVDUHD 3$ PDGH
XSPRVWO\RIODZQVDQGODQGVFDSHGDUHDVWKDWLV+6*'DQG+6*&$Q
LQILOWUDWLRQEDVLQZLWKWKHIROORZLQJVSHFLILFDWLRQVFDQEHSODFHGDWWKHGRZQJUDGLHQWHQG
RIWKHFRQWULEXWLQJGUDLQDJHDUHDZKHUHVRLOWHVWLQJUHVXOWVLQGLFDWHVDQLQILOWUDWLRQUDWH
,5 RILQKU
7DEOH([DPSOH$,QILOWUDWLRQEDVLQFKDUDFWHULVWLFV

%RWWRP
7RS
0D[LPXP
'HVLJQ
,QILOWUDWLRQ
6WUXFWXUH
DUHD
VXUIDFH
SRQGGHSWK
VWRUDJH
5DWH

DFUH 
DUHD
IW 
YROXPH IW 
LQKU 
DFUH 
,QILOWUDWLRQEDVLQ





'HWHUPLQHWKH
$ 3HUFHQWSKRVSKRUXVORDGUHGXFWLRQ %035HGXFWLRQ3 IRUWKHVSHFLILHGLQILOWUDWLRQ
EDVLQDQGWKHFRQWULEXWLQJLPSHUYLRXVDQGSHUYLRXVGUDLQDJHDUHDDQG

% &XPXODWLYHSKRVSKRUXVUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKH%03
%035HGXFWLRQOEV3 
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$SSHQGL[)$WWDFKPHQW


([DPSOHFRQWLQXHG
6ROXWLRQ
 $VXUIDFHLQILOWUDWLRQEDVLQLVEHLQJFRQVLGHUHG,QIRUPDWLRQIRUWKHFRQWULEXWLQJ
LPSHUYLRXV ,$ DQGSHUYLRXV 3$ DUHDVDUHVXPPDUL]HGLQ7DEOHV([DPSOH$DQG
([DPSOH%UHVSHFWLYHO\
7DEOH([DPSOH%,PSHUYLRXVDUHDFKDUDFWHULVWLFV
,'
/DQG
$UHD
XVH
DFUH 
,$
0'5


7DEOH([DPSOH&3HUYLRXVDUHDFKDUDFWHULVWLFV
,'
$UHD
+\GURORJLF
DFUH 
6RLO*URXS
+6* 
3$

'
3$

&

 7KHDYDLODEOHVWRUDJHYROXPH IW RIWKHLQILOWUDWLRQEDVLQ %039ROXPHIW LV
GHWHUPLQHGIURPWKHGHVLJQGHWDLOVDQGEDVLQGLPHQVLRQV%039ROXPHIW IW
 7RGHWHUPLQHZKDWWKH%03GHVLJQVWRUDJHYROXPHLVLQWHUPVRIUXQRIIGHSWK LQ IURP
,$DQLWHUDWLYHSURFHVVLVXQGHUWDNHQ

6ROXWLRQ,WHUDWLRQ
)RUWKHILUVWLWHUDWLRQ  WKH%039ROXPHIWLVFRQYHUWHGLQWRLQFKHVRIUXQRIIIURPWKH
FRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH ,$LQ  XVLQJHTXDWLRQD

%039ROXPH ,$LQ   IWDFUH [ LQIWIWDFUH 


 LQ

 7KHWRWDOYROXPHRIUXQRII IW IURPWKHFRQWULEXWLQJ3$ %039ROXPH3$IW IRUD
UDLQIDOOVL]HHTXDOWRWKHVXPRI%039ROXPH ,$LQ GHWHUPLQHGLQVWHSLVGHWHUPLQHG
IRUHDFKGLVWLQFWSHUYLRXVDUHDLGHQWLILHGLQ7DEOH([DPSOH%XVLQJWKHLQIRUPDWLRQ
IURP7DEOHDQGHTXDWLRQ,QWHUSRODWLRQZDVXVHGWRGHWHUPLQHUXQRIIGHSWKV

%039ROXPH 3$IW   DFUH[ LQ  DFUH[ LQ [IWDFUHLQ



 IW

 )RULWHUDWLRQWKHSRUWLRQRI%039ROXPHWKDWLVDYDLODEOHWRWUHDWUXQRIIIURPRQO\WKH
,$LVHVWLPDWHGE\VXEWUDFWLQJWKH%039ROXPH 3$IW GHWHUPLQHGLQVWHSIURP
%039ROXPHIWGHWHUPLQHGLQVWHSDQGFRQYHUWHGWRLQFKHVRIUXQRIIIURP,$

%039ROXPH ,$IW  IW±IW


 IW
%039ROXPH ,$LQ   IWDFUH [ LQIW[DFUHIW 


 LQ
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$SSHQGL[)$WWDFKPHQW


6ROXWLRQFRQWLQXHG

 7KHGLIIHUHQFHEHWZHHQ%039ROXPH ,$LQ LQDQG%039ROXPH ,$LQ LQ
LVGHWHUPLQHGDQGIRXQGWREHVLJQLILFDQWO\JUHDWHUWKDQ

'LIIHUHQFH  LQ±LQ LQ [
 
7KHUHIRUHVWHSVWKURXJKDUHUHSHDWHGVWDUWLQJZLWK%039ROXPH ,$LQ  LQ

6ROXWLRQ,WHUDWLRQ
 %039ROXPH 3$IW   DFUH[LQ  DFUH[LQ [IWDFUHLQ



 IW

 %039ROXPH ,$IW  IW±IW


 IW
%039ROXPH ,$LQ   IWDFUH [ LQIW[DFUHIW 

  LQ

 'LIIHUHQFH   LQ±LQ LQ [


 

7KHGLIIHUHQFHRILVDFFHSWDEOH

  7KHSKRVSKRUXVORDGUHGXFWLRQIRUWKHLQILOWUDWLRQEDVLQ %035HGXFWLRQ3 LV
GHWHUPLQHGE\XVLQJWKHLQILOWUDWLRQEDVLQSHUIRUPDQFHFXUYHIRUDQLQILOWUDWLRQUDWHRI
LQKUDQGWKHWUHDWPHQWYROXPH %039ROXPH1HW,$LQ LQ FDOFXODWHGLQVWHS
DQGLV%035HGXFWLRQ3 

7KHSHUIRUPDQFHFXUYHIRU,5 LVXVHGUDWKHUWKDQLQWHUSRODWLQJEHWZHHQWKH
SHUIRUPDQFHFXUYHVIRU,5 LQKUDQGLQKUWRHVWLPDWHSHUIRUPDQFHIRU,5 
LQKU$QHYDOXDWLRQRIWKHSHUIRUPDQFHFXUYHVIRU,5 LQKUDQG,5 
LQKUIRUDGHVLJQVWRUDJHYROXPHRILQLQGLFDWHDVPDOOGLIIHUHQFHLQHVWLPDWHG
SHUIRUPDQFH %035HGXFWLRQ3 IRU,5 LQKUDQG%035HGXFWLRQ3 
IRU,5 LQKU 

  7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXV %035HGXFWLRQOEV
3 IRUWKHSURSRVHGLQILOWUDWLRQEDVLQLVFDOFXODWHGE\XVLQJHTXDWLRQZLWKWKH%03
/RDGDQGWKH3WDUJHWRI
%035HGXFWLRQOEV3 %03/RDG[ 3WDUJHW  (TXDWLRQ 

8VLQJ7DEOHWKH%03ORDGLVFDOFXODWHG
%03/RDG  ,$[LPSHUYLRXVFRYHUSKRVSKRUXVH[SRUWORDGLQJUDWHIRULQGXVWULDO 
 3$+6*'[SHUYLRXVFRYHUSKRVSKRUXVH[SRUWORDGLQJUDWHIRU+6*' 
 3$+6*&[SHUYLRXVFRYHUSKRVSKRUXVH[SRUWORDGLQJUDWHIRU+6*& 
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6ROXWLRQFRQWLQXHG

   DFUH[OEVDFUH\U  DFUH[OEVDFUH\U 
 DFUH[OEVDFUH\U 

  OEV\U

%035HGXFWLRQOEV3 OEV\U[ OEV\U




([DPSOH'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUGLVFRQQHFWLQJLPSHUYLRXVDUHD
XVLQJVWRUDJHZLWKGHOD\HGUHOHDVH

$FRPPHUFLDORSHUDWLRQKDVDQRSSRUWXQLW\WRGLYHUWUXQRIIIURPDFUHVRILPSHUYLRXVURRI
WRSWRDJDOORQ IW VWRUDJHWDQNIRUWHPSRUDU\VWRUDJHDQGVXEVHTXHQWUHOHDVHWR
DFUHVRISHUYLRXVDUHD 3$ ZLWK+6*&VRLOV
'HWHUPLQHWKH
$ 3HUFHQWSKRVSKRUXVORDGUHGXFWLRQUDWHV %035HGXFWLRQ3 IRUWKHVSHFLILHG
LPSHUYLRXVDUHD ,$ GLVFRQQHFWLRQDQGVWRUDJHV\VWHPDVVXPLQJUHOHDVHWLPHVRI
DQGGD\VIRUWKHVWRUHGYROXPHVWRGLVFKDUJHWRWKHSHUYLRXVDUHDDQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQVLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKHV\VWHP
%035HGXFWLRQOEV3 IRUWKHWKUHHVWRUDJHUHOHDVHWLPHVDQGGD\V

6ROXWLRQ
 'HWHUPLQHWKHVWRUDJHYROXPHLQXQLWVRILQFKHVRIUXQRIIGHSWKIURPFRQWULEXWLQJ
LPSHUYLRXVDUHD
6WRUDJH9ROXPH,$LQ  IW DFUH[IWDFUH [LQFKIW


 LQFKHV

 'HWHUPLQHWKHUDWLRRIWKHFRQWULEXWLQJLPSHUYLRXVDUHDWRWKHUHFHLYLQJSHUYLRXVDUHD

,$3$ DFUHVDFUHV



 8VLQJ7DEOHIRUD,$3$UDWLRRIGHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQUDWHV
IRUDVWRUDJHYROXPHRILQFKHVWKDWGLVFKDUJHVWR+6*&ZLWKUHOHDVHUDWHVRI
DQGGD\V8VLQJLQWHUSRODWLRQWKHUHGXFWLRQUDWHVDUHVKRZQLQ7DEOH$


7DEOH([DPSOH$5HGXFWLRQ5DWHV
3HUFHQW3KRVSKRUXVORDGUHGXFWLRQIRU
,$GLVFRQQHFWLRQZLWKVWRUDJH+6*&
6WRUDJHUHOHDVHUDWHGD\V
6WRUDJH
9ROXPH,$LQ 







 7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKH,$
GLVFRQQHFWLRQZLWKVWRUDJH %035HGXFWLRQOEV3 LVFDOFXODWHGXVLQJ(TXDWLRQ7KH
%03/RDGLVILUVWGHWHUPLQHGXVLQJWKHPHWKRGGHVFULEHGDERYH



3DJHRI





$SSHQGL[)$WWDFKPHQW


6ROXWLRQFRQWLQXHG
%03/RDG ,$[SKRVSKRUXVH[SRUWORDGLQJUDWHIRUFRPPHUFLDO,$ VHH7DEOH 
 DFUHV[OEVDFUH\U
 OEV\U
%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3 
%035HGXFWLRQOEV3 OEV\U[  


 OEV\U

7DEOH([DPSOH%SUHVHQWVWKH%035HGXFWLRQOEV3IRUHDFKRIWKHUHOHDVHUDWHV



7DEOH([DPSOH%5HGXFWLRQ/RDG
3KRVSKRUXVORDGUHGXFWLRQIRU,$
GLVFRQQHFWLRQZLWKVWRUDJH+6*&OEV
6WRUDJHUHOHDVHUDWHGD\V
6WRUDJH
9ROXPH,$LQ












([DPSOH'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUGLVFRQQHFWLQJLPSHUYLRXVDUHD
ZLWKDQGZLWKRXWVRLODXJPHQWDWLRQLQWKHUHFHLYLQJSHUYLRXVDUHD

7KHVDPHFRPPHUFLDOSURSHUW\DVLQH[DPSOHZDQWVWRHYDOXDWHGLVFRQQHFWLQJGUDLQDJHIURP
WKHDFUHLPSHUYLRXVURRIWRSDQGGLVFKDUJLQJLWGLUHFWO\WRDFUHVRISHUYLRXVDUHD 3$ 
ZLWK+6*&$OVRWKHSURSHUW\KDVWKHRSSRUWXQLW\WRSXUFKDVHDVPDOODGMRLQLQJDUHD 
DFUHV DOVR+6*&WRLQFUHDVHWKHVL]HRIWKHUHFHLYLQJ3$IURPWRDFUHVDQGWRDOORZ
WKHSURSHUW\RZQHUWRDYRLGKDYLQJWRLQVWDOODGUDLQDJHVWUXFWXUHWRFDSWXUHRYHUIORZUXQRIIIURP
WKH3$7KHSURSHUW\RZQHUKDVEHHQLQIRUPHGWKDWWKHH[LVWLQJ3$VRLOFDQEHWLOOHGDQG
DXJPHQWHGZLWKVRLODPHQGPHQWVWRVXSSRUWGHQVHUYHJHWDWLYHJURZWKDQGLPSURYHK\GURORJLF
IXQFWLRQWRDSSUR[LPDWH+6*%

'HWHUPLQHWKH
$ 3HUFHQWSKRVSKRUXVORDGUHGXFWLRQUDWHV %035HGXFWLRQ3 IRUWKHVSHFLILHG
LPSHUYLRXVDUHD ,$ GLVFRQQHFWLRQWRERWKWKHDQGDFUHUHFHLYLQJ3$VZLWKDQG
ZLWKRXWVRLODXJPHQWDWLRQDQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQVLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKH,$
GLVFRQQHFWLRQIRUWKHYDULRXVVFHQDULRV %035HGXFWLRQOEV3 

6ROXWLRQ
 'HWHUPLQHWKHUDWLRRIWKHFRQWULEXWLQJLPSHUYLRXVDUHDWRWKHUHFHLYLQJSHUYLRXVDUHD

,$3$ DFUHVDFUHV




,$3$ DFUHVDFUHV
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$SSHQGL[)$WWDFKPHQW


6ROXWLRQ&RQWLQXHG


 8VLQJ7DEOHDQG)LJXUHIRUD,$3$UDWLRVRIDQGUHVSHFWLYHO\
GHWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQUDWHVIRU,$GLVFRQQHFWLRQVWR+6*&DQG+6*
%


7DEOH([DPSOH$5HGXFWLRQ5DWHV
3HUFHQW3KRVSKRUXVORDGUHGXFWLRQUDWHV
IRU,$GLVFRQQHFWLRQ
,$3$


 

5HFHLYLQJ3$
+6*&
+6*% VRLODXJPHQWDWLRQ 








 7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKH,$
GLVFRQQHFWLRQZLWKVWRUDJH %035HGXFWLRQOEV3 LVFDOFXODWHGXVLQJ(TXDWLRQ7KH
%03/RDGZDVFDOFXODWHGLQH[DPSOHDQGLVOEV\U

%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3 
)RU3$RIDFUHV+6*&WKH%035HGXFWLRQOEV3LVFDOFXODWHGDVIROORZV
%035HGXFWLRQOEV3 DF+6*&  OEV\U[  


 OEV\U
7DEOH([DPSOH%SUHVHQWVWKH%035HGXFWLRQOEV3IRUHDFKRIWKHVFHQDULRV



7DEOH([DPSOH%5HGXFWLRQ
3RXQGV3KRVSKRUXVORDGUHGXFWLRQIRU,$
GLVFRQQHFWLRQOEV\U
5HFHLYLQJ3$
+6*&
+6*% VRLODXJPHQWDWLRQ 






$UHDRI
5HFHLYLQJ
3$DFUHV
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$SSHQGL[)$WWDFKPHQW



([DPSOH'HWHUPLQHWKHSKRVSKRUXVORDGUHGXFWLRQIRUFRQYHUWLQJLPSHUYLRXVDUHDWR
SHUPHDEOHSHUYLRXVDUHD

$PXQLFLSDOLW\LVSODQQLQJXSFRPLQJURDGUHFRQVWUXFWLRQZRUNLQPHGLXPGHQVLW\UHVLGHQWLDO
0'5 QHLJKERUKRRGVDQGKDVLGHQWLILHGDQRSSRUWXQLW\WRFRQYHUWLPSHUYLRXVVXUIDFHVWR
SHUPHDEOHSHUYLRXVVXUIDFHVE\QDUURZLQJWKHURDGZLGWKRIPLOHV PL RIURDGZD\IURP
IHHW IW WRIWDQGHOLPLQDWLQJPLOHVRIIWZLGHSDYHGVLGHZDON FXUUHQWO\WKHUHDUH
VLGHZDONVRQERWKVLGHVRIWKHURDGZD\VWDUJHWHGIRUUHVWRUDWLRQ 7KHQHZO\FUHDWHG
SHUPHDEOHSHUYLRXVDUHDZLOOEHWLOOHGDQGWUHDWHGZLWKVRLODPHQGPHQWVWRVXSSRUWYHJHWDWHG
JURZWKLQRUGHUWRUHVWRUHK\GURORJLFIXQFWLRQWRDWOHDVW+6*%
'HWHUPLQHWKH
$ 3HUFHQWSKRVSKRUXVORDGUHGXFWLRQUDWH %035HGXFWLRQ3 IRUWKHFRQYHUVLRQRI
LPSHUYLRXVDUHD ,$ WRSHUPHDEOHSHUYLRXVDUHD 3$ DQG
% &XPXODWLYHSKRVSKRUXVUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKHSURMHFW
%035HGXFWLRQOEV3 
6ROXWLRQ
 'HWHUPLQHWKHDUHDRI,$WREHFRQYHUWHGWR3$


1HZ3$  PL[IW  PL[IW [IWPL IWDFUH 


 DFUHV


 8VLQJ7DEOHWKHSKRVSKRUXVORDGUHGXFWLRQUDWHIRUFRQYHUWLQJ,$WR+6*%LV

 7KH%03/RDGLVILUVWGHWHUPLQHGXVLQJWKHPHWKRGGHVFULEHGDERYH
%03/RDG ,$[SKRVSKRUXVH[SRUWORDGLQJUDWHIRU0'5,$ VHH7DEOH 
  DFUHV[OEVDFUH\U
  OEV\U
 7KHFXPXODWLYHSKRVSKRUXVORDGUHGXFWLRQLQSRXQGVRISKRVSKRUXVIRUWKH,$
FRQYHUVLRQ %035HGXFWLRQOEV3 LVFDOFXODWHGXVLQJ(TXDWLRQ
%035HGXFWLRQOEV3 %03/RDG[ %035HGXFWLRQ3 
%035HGXFWLRQOEV3 OEV\U[  


  OEV\U
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7DEOH,QILOWUDWLRQ7UHQFK ,5 LQKU %033HUIRUPDQFH7DEOH


Infiltration Trench (IR = 0.17 in/hr) BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

14.7%

27.6%

48.6%

64.1%

74.9%

82.0%

91.6%

95.4%

Cumulative Phosphorus Load
Reduction

18%

33%

57%

73%

83%

90%

97%

99%





Figure 3- 1: BMP Performance Curve: Infiltration Trench (infiltration rate = 0.17 in/hr)
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Table 3- 5: Infiltration Trench (IR = 0.27 in/hr) BMP Performance Table

Infiltration Trench (IR = 0.27 in/hr) BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

17.8%

32.5%

55.0%

70.0%

79.3%

85.2%

93.3%

96.3%

Cumulative Phosphorus Load
Reduction

20%

37%

63%

78%

86%

92%

97%

99%


Figure 3- 2: BMP Performance Curve: Infiltration Trench (infiltration rate = 0.27 in/hr)
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Table 3- 6: Infiltration Trench (IR = 0.52 in/hr) BMP Performance Table

Infiltration Trench (IR = 0.52 in/hr) BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

22.0%

38.5%

61.8%

75.7%

83.7%

88.8%

95.0%

97.2%

Cumulative Phosphorus Load
Reduction

23%

42%

68%

82%

89%

94%

98%

99%

Figure 3- 3: BMP Performance Curve: Infiltration Trench (infiltration rate = 0.52 in/hr)
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Table 3- 7: Infiltration Trench (IR = 1.02 in/hr) BMP Performance Table

Infiltration Trench (IR = 1.02 in/hr) BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

26.3%

44.6%

68.2%

81.0%

88.0%

92.1%

96.5%

98.3%

Cumulative Phosphorus Load
Reduction

27%

47%

73%

86%

92%

96%

99%

100%


Figure 3- 4: BMP Performance Curve: Infiltration Trench (infiltration rate = 1.02 in/hr)
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Table 3- 8: Infiltration Trench (IR = 2.41 in/hr) BMP Performance Table

Infiltration Trench (IR = 2.41 in/hr) BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

34.0%

54.7%

78.3%

88.4%

93.4%

96.0%

98.8%

99.8%

Cumulative Phosphorus Load
Reduction

33%

55%

81%

91%

96%

98%

100%

100%

Figure 3- 5: BMP Performance Curve: Infiltration Trench (infiltration rate = 2.41 in/hr)
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Table 3- 9: Infiltration Trench (8.27 in/hr) BMP Performance Table

Infiltration Trench (8.27 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

53.6%

76.1%

92.6%

97.2%

98.9%

99.5%

100.0%

100.0%

Cumulative Phosphorus Load
Reduction

50%

75%

94%

98%

99%

100%

100%

100%

Figure 3- 6: BMP Performance Curve: Infiltration Trench (infiltration rate = 8.27 in/hr)
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Table 3- 10: Infiltration Basin (0.17 in/hr) BMP Performance Table

Infiltration Basin (0.17 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

13.0%

24.6%

44.2%

59.5%

70.6%

78.1%

89.2%

93.9%

Cumulative Phosphorus Load
Reduction

35%

52%

72%

82%

88%

92%

97%

99%


Figure 3- 7: BMP Performance Curve: Infiltration Basin (infiltration rate = 0.17 in/hr)
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Table 3- 11: Infiltration Basin (0.27 in/hr) BMP Performance Table

Infiltration Basin (0.27 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

16.3%

29.8%

51.0%

66.0%

76.0%

82.4%

91.5%

95.2%

Cumulative Phosphorus Load
Reduction

37%

54%

74 %

85%

90%

93%

98%

99%


Figure 3- 8: BMP Performance Curve: Infiltration Basin (infiltration rate = 0.27 in/hr)
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Table 3- 12: Infiltration Basin (0.52 in/hr) BMP Performance Table

Infiltration Basin (0.52 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

20.2%

35.6%

58.0%

72.6%

81.3%

86.9%

94.2%

96.7%

Cumulative Phosphorus Load
Reduction

38%

56%

77%

87%

92%

95%

98%

99%


Figure 3- 9: BMP Performance Curve: Infiltration Basin (infiltration rate = 0.52 in/hr)
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Table 3- 13: Infiltration Basin (1.02 in/hr) BMP Performance Table

Infiltration Basin (1.02 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

24.5%

42.0%

65.6%

79.4%

86.8%

91.3%

96.2%

98.1%

Cumulative Phosphorus Load
Reduction

41%

60%

81%

90%

94%

97%

99%

100%


Figure 3- 10: BMP Performance Curve: Infiltration Basin (Soil infiltration rate = 1.02 in/hr)
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Table 3- 14: Infiltration Basin (2.41 in/hr) BMP Performance Table

Infiltration Basin (2.41 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

32.8%

53.8%

77.8%

88.4%

93.4%

96.0%

98.8%

99.8%

Cumulative Phosphorus Load
Reduction

46%

67%

87%

94%

97%

98%

100%

100%


Figure 3- 11: BMP Performance Curve: Infiltration Basin (infiltration rate = 2.41 in/hr)
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Table 3- 15: Infiltration Basin (8.27 in/hr) BMP Performance Table

Infiltration Basin (8.27 in/hr) BMP Performance Table: Long-Term Phosphorus
Load Reduction
BMP Capacity: Depth of Runoff
Treated from Impervious Area
(inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Runoff Volume Reduction

54.6%

77.2%

93.4%

97.5%

99.0%

99.6%

100.0%

100.0%

Cumulative Phosphorus Load
Reduction

59%

81%

96%

99%

100%

100%

100%

100%


Figure 3- 12: BMP Performance Curve: Infiltration Basin (infiltration rate = 8.27 in/hr)
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Table 3- 16: Biofiltration BMP Performance Table

Biofiltration BMP Performance Table: Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff Treated from
Impervious Area (inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Cumulative Phosphorus Load Reduction

19%

34%

53%

64%

71%

76%

84%

89%

1.8

2.0


Figure 3- 13: BMP Performance Curve: Biofiltration

BMP Performance Curve: Biofiltration
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Table 3- 17: Gravel Wetland BMP Performance Table

Gravel Wetland BMP Performance Table: Long-Term Phosphorus Load
Reduction
BMP Capacity: Depth of Runoff Treated from
Impervious Area (inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Cumulative Phosphorus Load Reduction

19%

26%

41%

51%

57%

61%

65%

66%

1.8

2.0


Figure 3- 14: BMP Performance Curve: Gravel Wetland

BMP Performance Curve: Gravel Wetland
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Table 3- 18: Porous Pavement BMP Performance Table

Porous Pavement BMP Performance Table:
Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Filter Course
Area (inches)

12.0

18.0

24.0

32.0

Cumulative Phosphorus Load
Reduction

62%

70%

75%

78%


Figure 3- 15: BMP Performance Curve: Porous Pavement
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Table 3- 19: Wet Pond BMP Performance Table

Wet Pond BMP Performance Table: Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff Treated from
Impervious Area (inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Cumulative Phosphorus Load Reduction

14%

25%

37%

44%

48%

53%

58%

63%

Table 3- 20: Dry Pond BMP Performance Table

Dry Pond BMP Performance Table: Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff Treated from
Impervious Area (inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Cumulative Phosphorus Load Reduction

3%

6%

8%

9%

11%

12%

13%

14%

Figure 3- 16: BMP Performance Curve: Dry Pond
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Table 3- 21: Grass Swale BMP Performance Table

Grass Swale BMP Performance Table: Long-Term Phosphorus Load Reduction
BMP Capacity: Depth of Runoff Treated from
Impervious Area (inches)

0.1

0.2

0.4

0.6

0.8

1.0

1.5

2.0

Cumulative Phosphorus Load Reduction

2%

5%

9%

13%

17%

21%

29%

36%


Figure 3- 17: BMP Performance Curve: Grass Swale
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Table 3- 22: Impervious Area Disconnection through Storage: Impervious Area to Pervious Area
Ratio = 8:1

,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV$UHD5DWLR 

6WRUDJH
YROXPHWR
LPSHUYLRXV
DUHDUDWLR
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ



7RWDO5XQRII9ROXPH 73 5HGXFWLRQ3HUFHQWDJHV
+6*%
+6*&

+6*$

+6*'

GD\

GD\

GD\

GD\

GD\

GD\

GD\

GD\

GD\

GD\

GD\

GD\





































































































































Figure 3- 18: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 8:1 for HSG A Soils
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Figure 3- 19: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 8:1 for HSG B Soils


Figure 3- 20: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 8:1 for HSG C Soils
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Figure 3- 21: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 8:1 for HSG D Soils





Table 3- 23: Impervious Area Disconnection through Storage: Impervious Area to Pervious Area
Ratio = 6:1

,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV$UHD5DWLR 

Rain barrel
volume to
impervious
area ratio

Total Runoff Volume and Phosphorus Load (TP) Reduction Percentages
HSG A

HSG B

HSG C

HSG D

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

0.1 in

24%

23%

22%

24%

23%

22%

24%

23%

22%

23%

23%

22%

0.2 in

40%

38%

37%

40%

38%

37%

40%

38%

37%

28%

30%

33%

0.3 in

52%

50%

49%

52%

50%

49%

47%

50%

49%

29%

31%

34%

0.4 in

61%

59%

58%

61%

59%

58%

48%

55%

58%

29%

31%

34%

0.5 in

67%

66%

64%

67%

66%

64%

48%

57%

63%

29%

31%

34%

0.6 in

73%

71%

70%

70%

71%

70%

48%

57%

65%

29%

31%

34%

0.8 in

78%

78%

77%

71%

78%

77%

48%

57%

66%

29%

31%

34%

1.0 in

79%

81%

80%

71%

79%

80%

48%

57%

66%

29%

31%

34%

1.5 in

79%

87%

88%

71%

80%

87%

48%

57%

66%

29%

31%

34%

2.0 in

79%

87%

91%

71%

80%

87%

48%

57%

66%

29%

31%

34%
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Figure 3- 22: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 6:1 for HSG A Soils







Figure 3- 23: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 6:1 for HSG B Soils
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Figure 3- 24: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 6:1 for HSG C Soils





Figure 3- 25: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 6:1 for HSG D Soils
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Table 3- 24: Impervious Area Disconnection through Storage: Impervious Area to Pervious Area
Ratio = 4:1

,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV$UHD5DWLR 

Storage
volume to
impervious
area ratio

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

0.1 in
0.2 in
0.3 in
0.4 in
0.5 in
0.6 in
0.8 in
1.0 in
1.5 in
2.0 in

24%
40%
52%
61%
67%
73%
79%
82%
87%
87%

23%
38%
50%
59%
66%
71%
78%
81%
89%
91%

22%
37%
49%
58%
64%
70%
77%
80%
88%
91%

24%
40%
52%
61%
67%
73%
79%
80%
80%
80%

23%
38%
50%
59%
66%
71%
78%
81%
87%
88%

22%
37%
49%
58%
64%
70%
77%
80%
88%
91%

24%
40%
52%
58%
60%
61%
61%
61%
61%
61%

23%
38%
50%
59%
65%
68%
69%
69%
69%
69%

22%
37%
49%
58%
64%
70%
75%
76%
76%
76%

24%
37%
39%
39%
40%
40%
40%
40%
40%
40%

23%
37%
42%
42%
42%
42%
42%
42%
42%
42%

22%
37%
45%
47%
47%
47%
47%
47%
47%
47%



Total Runoff Volume and Phosphorus Load (TP) Reduction Percentages
HSG A

HSG B

HSG C

HSG D

Figure 3- 26: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 4:1 for HSG A Soils
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Figure 3- 27: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 4:1 for HSG B Soils


Figure 3- 28: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 4:1 for HSG C Soils
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Figure 3- 29: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 4:1 for HSG D Soils





Table 3- 25: Impervious Area Disconnection through Storage: Impervious Area to Pervious Area
Ratio = 2:1

,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV$UHD5DWLR 
Storage
volume to
impervious
area ratio

0.1 in
0.2 in
0.3 in
0.4 in
0.5 in
0.6 in
0.8 in
1.0 in
1.5 in
2.0 in











Total Runoff Volume and Phosphorus Load (TP) Reduction Percentages
HSG A

HSG B

HSG C

HSG D

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

24%
40%
52%
61%
67%
73%
79%
82%
89%
92%

23%
38%
50%
59%
66%
71%
78%
81%
89%
92%

22%
37%
49%
58%
64%
70%
77%
80%
88%
91%

24%
40%
52%
61%
67%
73%
79%
82%
89%
91%

23%
38%
50%
59%
66%
71%
78%
81%
89%
92%

22%
37%
49%
58%
64%
70%
77%
80%
88%
91%

24%
40%
52%
61%
67%
72%
77%
78%
78%
78%

23%
38%
50%
59%
66%
71%
78%
81%
84%
84%

22%
37%
49%
58%
64%
70%
77%
80%
88%
89%

24%
40%
51%
57%
59%
59%
59%
59%
59%
59%

23%
38%
50%
58%
62%
62%
62%
62%
62%
62%

22%
37%
49%
57%
63%
67%
67%
67%
67%
67%
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Figure 3- 30: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio= 2:1 for HSG A Soils


Figure 3- 31: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio= 2:1 for HSG B Soils
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Figure 3- 32: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio= 2:1 for HSG C Soils


Figure 3- 33: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio= 2:1 for HSG D Soils
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Table 3- 26: Impervious Area Disconnection through Storage: Impervious Area to Pervious Area
Ratio = 1:1

,PSHUYLRXV$UHD'LVFRQQHFWLRQWKURXJK6WRUDJH,PSHUYLRXV$UHDWR3HUYLRXV$UHD5DWLR 

Storage
volume to
impervious
area ratio

0.1 in
0.2 in
0.3 in
0.4 in
0.5 in
0.6 in
0.8 in
1.0 in
1.5 in
2.0 in



Total Runoff Volume and Phosphorus Load (TP) Reduction Percentages
HSG A

HSG B

HSG C

HSG D

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

1-day

2-day

3-day

24%
40%
52%
61%
67%
73%
79%
82%
89%
92%

23%
38%
50%
59%
66%
71%
78%
81%
89%
92%

22%
37%
49%
58%
64%
70%
77%
80%
88%
91%

24%
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67%
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89%
92%

23%
38%
50%
59%
66%
71%
78%
81%
89%
92%
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88%
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24%
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86%

Figure 3- 34: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 1:1 for HSG A Soils
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Figure 3- 35: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 1:1 for HSG B Soils





Figure 3- 36: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 1:1 for HSG C Soils
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Figure 3- 37: Impervious Area Disconnection through Storage: Impervious Area to Pervious
Area Ratio = 1:1 for HSG D Soils




Table 3- 27: Impervious Area Disconnection Performance Table





Impervious area
to pervious area
ratio
8:1
6:1
4:1
2:1
1:1
1:2
1:4

Soil type of Receiving Pervious Area
HSG A

HSG B

HSG C

HSG D

30%
37%
48%
64%
74%
82%
85%

14%
18%
27%
45%
59%
67%
72%

7%
11%
17%
33%
49%
60%
67%

3%
5%
9%
21%
36%
49%
57%
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Figure 3- 38: Impervious Area Disconnection Performance Curves

Accumlative Total Phosphorus Removal from Imperviousness Disconnection
at Varying Impervious to Pervious Area Ratios

Accumulative Total Phosphorus Removal

90%
80%

A

70%

B

60%
50%
40%
30%
20%
10%
0%
8:1

6:1

4:1
2:1
1:1
Impervious area to Pervious Area Ratios

1:2

1:4





Table 3- 28: Performance Table for Conversion of Impervious Areas to Pervious Area based on
Hydrological Soil Groups
Cumulative Reduction in Annual Stormwater Phosphorus Load
Conversion
of
impervious
area to
pervious
area-HSG A

Conversion
of
impervious
area to
pervious
area-HSG B

Conversion
of
impervious
area to
pervious
area-HSG C

Conversion
of
impervious
area to
pervious
area-HSG
C/D

Conversion
of
impervious
area to
pervious
area-HSG D

Commercial (Com) and
Industrial (Ind)

98.5%

93.5%

88.0%

83.5%

79.5%

Multi-Family (MFR) and
High-Density Residential
(HDR)

98.8%

95.0%

90.8%

87.3%

84.2%

Medium -Density
Residential (MDR)

98.6%

94.1%

89.1%

85.0%

81.4%

Low Density Residential
(LDR) - "Rural"

98.2%

92.4%

85.9%

80.6%

75.9%

Highway (HWY)

98.0%

91.3%

84.0%

78.0%

72.7%

Forest (For)

98.2%

92.4%

85.9%

80.6%

75.9%

Open Land (Open)

98.2%

92.4%

85.9%

80.6%

75.9%

Agriculture (Ag)

70.6%

70.6%

70.6%

70.6%

70.6%

Land-Use Group
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Table 3- 29: Performance Table for Conversion of Low Permeable Pervious Area to High
Permeable Pervious Area based on Hydrological Soil Group

&XPXODWLYH5HGXFWLRQLQ$QQXDO6:3KRVSKRUXV/RDGIURP3HUYLRXV$UHD
/DQG&RYHU

'HYHORSHG3HUYLRXV
/DQG

&RQYHUVLRQRI
SHUYLRXVDUHD
+6*'WR
SHUYLRXVDUHD
+6*$

&RQYHUVLRQRI
SHUYLRXVDUHD
+6*'WR
SHUYLRXVDUHD
+6*%

&RQYHUVLRQRI
SHUYLRXVDUHD
+6*'WR
SHUYLRXVDUHD
+6*&

&RQYHUVLRQRI
SHUYLRXVDUHD
+6*&WR
SHUYLRXVDUHD
+6*$

&RQYHUVLRQRI
SHUYLRXVDUHD
+6*&WR
SHUYLRXVDUHD
+6*%
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Table 3-30 Method for determining stormwater control design volume (DSV) (i.e., capacity) using Long-term cumulative
performance curves
6WRUPZDWHU&RQWURO
7\SH

'HVFULSWLRQ

$SSOLFDEOH6WUXFWXUDO
6WRUPZDWHU&RQWURO
3HUIRUPDQFH&XUYH

(TXDWLRQIRUFDOFXODWLQJ'HVLJQ6WRUDJH
&DSDFLW\IRU(VWLPDWLQJ&XPXODWLYH
5HGXFWLRQVXVLQJ3HUIRUPDQFHV&XUYHV

,QILOWUDWLRQ7UHQFK

3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIXVLQJWKHYRLGVSDFHVZLWKLQWKHVRLOVDQGJUDYHO
PL[WXUHWKDWLVXVHGWREDFNILOOWKHWUHQFKIRUVXEVHTXHQWLQILOWUDWLRQLQWRWKH
VXUURXQGLQJVXEVRLOV

,QILOWUDWLRQ7UHQFK LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 

'69 YRLGVSDFHYROXPHVRIJUDYHODQGVDQGOD\HUV
'69  /[:['VWRQH[nVWRQH  /[:['VDQG[nVDQG 

6XEVXUIDFH,QILOWUDWLRQ

3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIXVLQJWKHFRPELQDWLRQRIVWRUDJHVWUXFWXUHV HJ
JDOOH\VFKDPEHUVSLSHVHWF DQGYRLGVSDFHVZLWKLQWKHVRLOVDQGJUDYHOPL[WXUHWKDW
LVXVHGWREDFNILOOWKHV\VWHPIRUVXEVHTXHQWLQILOWUDWLRQLQWRWKHVXUURXQGLQJVXEVRLOV

,QILOWUDWLRQ7UHQFK LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 

6XUIDFH,QILOWUDWLRQ

3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIWKURXJKVXUIDFHSRQGLQJVWRUDJHVWUXFWXUHV HJ
EDVLQRUVZDOH IRUVXEVHTXHQWLQILOWUDWLRQLQWRWKHXQGHUO\LQJVRLOV
3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIWKURXJKVXUIDFHSRQGLQJDQGSRVVLEO\YRLGVSDFHV
ZLWKLQWKHVRLOVDQGJUDYHOPL[WXUHWKDWLVXVHGWRILOWHUUXQRIISULRUWRLQILOWUDWLRQLQWR
XQGHUO\LQJVRLOV

,QILOWUDWLRQ%DVLQ LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 
,QILOWUDWLRQ%DVLQ LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 

'69 :DWHUVWRUDJHYROXPHRIVWRUDJHXQLWVDQGYRLG
VSDFHYROXPHVRIEDFNILOOPDWHULDOV([DPSOHIRU
VXEVXUIDFHJDOOH\VEDFNILOOHGZLWKZDVKHGVWRQH
'69  /[:[' JDOOH\ /[:['VWRQH[nVWRQH 
'69 :DWHUYROXPHRIVWRUDJHVWUXFWXUHEHIRUHE\SDVV
([DPSOHIRUOLQHDUWUDSH]RLGDOYHJHWDWHGVZDOH
'69  /[ :ERWWRP:WRS#'PD[  [' 
'69 3RQGLQJZDWHUVWRUDJHYROXPHDQGYRLGVSDFH
YROXPHVRIVRLOILOWHUPHGLD([DPSOHIRUUDLQJDUGHQ
'69  $SRQG['SRQG  $VRLO['VRLO[nVRLOPL[ 

7UHH)LOWHU QR
XQGHUGUDLQ 

3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIWKURXJKVXUIDFHSRQGLQJDQGYRLGVSDFHVZLWKLQ
WKHVRLOVDQGJUDYHOPL[WXUHWKDWLVXVHGWRILOWHUUXQRIISULRUWRLQILOWUDWLRQLQWR
XQGHUO\LQJVRLOV

,QILOWUDWLRQ7UHQFK LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 

'69 3RQGLQJZDWHUVWRUDJHYROXPHDQGYRLGVSDFH
YROXPHVRIVRLOILOWHUPHGLD
'69  /[:['SRQGLQJ  /[:['VRLO[nVRLOPL[ 

%LR)LOWUDWLRQ
ZXQGHUGUDLQ 

3URYLGHVWHPSRUDU\VWRUDJHRIUXQRIIIRUILOWHULQJWKURXJKDQHQJLQHHUHGVRLOPHGLD7KH
VWRUDJHFDSDFLW\LQFOXGHVYRLGVSDFHVLQWKHILOWHUPHGLDDQGWHPSRUDU\SRQGLQJDWWKH
VXUIDFH$IWHUUXQRIIKDVSDVVHGWKURXJKWKHILOWHUPHGLDLWLVFROOHFWHGE\DQXQGHU
GUDLQSLSHIRUGLVFKDUJH0DQXIDFWXUHGRUSDFNDJHGELRILOWHUV\VWHPVVXFKDVWUHHER[
ILOWHUVPD\EHVXLWDEOHIRUXVLQJWKHELRILOWUDWLRQSHUIRUPDQFHUHVXOWV

%LRILOWUDWLRQ

'69 3RQGLQJZDWHUVWRUDJHYROXPHDQGYRLGVSDFH
YROXPHRIVRLOILOWHUPHGLD([DPSOHRIDOLQHDUELRILOWHU
'69  /[:['SRQGLQJ  /[:['VRLO[nVRLO 

*UDYHO:HWODQG

%DVHGRQGHVLJQE\WKH81+6WRUPZDWHU&HQWHU 81+6& 3URYLGHVWHPSRUDU\
VXUIDFHSRQGLQJVWRUDJHRIUXQRIILQDYHJHWDWHGZHWODQGFHOOWKDWLVHYHQWXDOO\URXWHGWR
DQXQGHUO\LQJVDWXUDWHGJUDYHOLQWHUQDOVWRUDJHUHVHUYRLU ,65 IRUQLWURJHQWUHDWPHQW
2XWIORZLVFRQWUROOHGE\DQHOHYDWHGRULILFHWKDWKDVLWVLQYHUWHOHYDWLRQHTXDOWRWKHWRS
RIWKH,65OD\HUDQGSURYLGHVDUHWHQWLRQWLPHRIDWOHDVWKRXUV
3URYLGHVILOWHULQJRIUXQRIIWKURXJKDILOWHUFRXUVHDQGWHPSRUDU\VWRUDJHRIUXQRII
ZLWKLQWKHYRLGVSDFHVRIDVXEVXUIDFHJUDYHOUHVHUYRLUSULRUWRLQILOWUDWLRQLQWRVXEVRLOV

*UDYHO:HWODQG

'69 SUHWUHDWPHQWYROXPHSRQGLQJYROXPHYRLG
VSDFHYROXPHRIJUDYHO,65
'69  $SUHWUHDWPHQW['SUH7UHDWPHQW  $ZHWODQG['SRQGLQJ 
$,65['JUDYHO[nJUDYHO 

,QILOWUDWLRQ7UHQFK LQILOWUDWLRQ
UDWHVDQG
LQFKHVSHUKRXU 
3RURXV3DYHPHQW

'69 YRLGVSDFHYROXPHVRIJUDYHOOD\HU
'69  /[:['VWRQH[nVWRQH 

3URYLGHVWUHDWPHQWRIUXQRIIWKURXJKURXWLQJWKURXJKSHUPDQHQWSRRO

:HW3RQG

3URYLGHVWHPSRUDU\GHWHQWLRQVWRUDJHIRUWKHGHVLJQVWRUDJHYROXPHWRGUDLQLQKRXUV
WKURXJKPXOWLSOHRXWOHWFRQWUROV

'U\3RQG

'69
'69
'69
'69

%DVHGRQ0$GHVLJQVWDQGDUGV3URYLGHVWHPSRUDU\VXUIDFHSRQGLQJVWRUDJHRIUXQRII
LQDQRSHQYHJHWDWHGFKDQQHOWKURXJKSHUPHDEOHFKHFNGDPV7UHDWPHQWLVSURYLGHGE\
ILOWHULQJRIUXQRIIE\YHJHWDWLRQDQGFKHFNGDPVDQGLQILOWUDWLRQLQWRVXEVXUIDFHVRLOV

*UDVVVZDOH

5DLQ*DUGHQ%LR
UHWHQWLRQ QR
XQGHUGUDLQV 

3RURXV3DYHPHQWZLWK
VXEVXUIDFHLQILOWUDWLRQ
3RURXVSDYHPHQWZ
LPSHUPHDEOHXQGHUOLQHU
ZXQGHUGUDLQ
:HW3RQG
([WHQGHG'U\'HWHQWLRQ
%DVLQ
'U\:DWHU4XDOLW\
6ZDOH*UDVV6ZDOH

3URYLGHVILOWHULQJRIUXQRIIWKURXJKDILOWHUFRXUVHDQGWHPSRUDU\VWRUDJHRIUXQRII
ZLWKLQWKHYRLGVSDFHVSULRUWRGLVFKDUJHE\ZD\RIDQXQGHUGUDLQ

'HSWKRI)LOWHU&RXUVH ')&

3HUPDQHQWSRROYROXPHSULRUWRKLJKIORZE\SDVV
$SRQG['SRQG GRHVQRWLQFOXGHSUHWUHDWPHQWYROXPH 
3RQGLQJYROXPHSULRUWRKLJKIORZE\SDVV
$SRQG['SRQG GRHVQRWLQFOXGHSUHWUHDWPHQWYROXPH 

'69 9ROXPHRIVZDOHDWIXOOGHVLJQGHSWK
'69 /VZDOH[$VZDOH

'HILQLWLRQV'69 'HVLJQ6WRUDJH9ROXPH SK\VLFDOVWRUDJHFDSDFLW\WRKROGZDWHU969 9RLG6SDFH9ROXPH/ OHQJWK: ZLGWK' GHSWKDWGHVLJQFDSDFLW\EHIRUHE\SDVVQ SRURVLW\ILOOPDWHULDO$ DYHUDJH
VXUIDFHDUHDIRUFDOFXODWLQJYROXPH,QILOWUDWLRQUDWH VDWXUDWHGVRLOK\GUDXOLFFRQGXFWLYLW\
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APPENDIX H
5HTXLUHPHQWV5HODWHGWR'LVFKDUJHVWR&HUWDLQ:DWHU4XDOLW\/LPLWHG:DWHUERGLHV

Table of Contents
,
'LVFKDUJHVWRZDWHUTXDOLW\OLPLWHGZDWHUERGLHVDQGWKHLUWULEXWDULHVZKHUHQLWURJHQLV

WKHFDXVHRIWKHLPSDLUPHQW

,,

'LVFKDUJHVWRZDWHUTXDOLW\OLPLWHGZDWHUERGLHVDQGWKHLUWULEXWDULHVZKHUHSKRVSKRUXV
LVWKHFDXVHRIWKHLPSDLUPHQW

,,,

'LVFKDUJHVWRZDWHUTXDOLW\OLPLWHGZDWHUERGLHVZKHUHEDFWHULDRUSDWKRJHQVLVWKH
FDXVHRIWKHLPSDLUPHQW

,9

'LVFKDUJHVWRZDWHUTXDOLW\OLPLWHGZDWHUERGLHVZKHUHFKORULGHLVWKHFDXVHRIWKH
LPSDLUPHQW

9

'LVFKDUJHVWRZDWHUTXDOLW\OLPLWHGZDWHUERGLHVDQGWKHLUWULEXWDULHVZKHUHVROLGVRLO
DQGJUHDVH K\GURFDUERQV RUPHWDOVLVWKHFDXVHRIWKHLPSDLUPHQW


$WWDFKPHQW1LWURJHQ5HGXFWLRQ&UHGLWV)RU6HOHFWHG6WUXFWXUDO%03V




I. Discharges to water quality limited waterbodies and their tributaries where nitrogen is the
cause of the impairment

 3DUWDLRIWKHSHUPLWLGHQWLILHVWKHSHUPLWWHHVVXEMHFWWRDGGLWLRQDOUHTXLUHPHQWVWR
DGGUHVVQLWURJHQLQWKHLUVWRUPZDWHUGLVFKDUJHVEHFDXVHWKH\GLVFKDUJHWRZDWHUERGLHVWKDWDUH
ZDWHUTXDOLW\OLPLWHGGXHWRQLWURJHQRUWKHLUWULEXWDULHVZLWKRXWDQ(3$DSSURYHG70'/
3HUPLWWHHVLGHQWLILHGLQSDUWDLRIWKHSHUPLWPXVWLGHQWLI\DQGLPSOHPHQW%03VGHVLJQHG
WRUHGXFHQLWURJHQGLVFKDUJHVLQWKHLPSDLUHGFDWFKPHQW V 7RDGGUHVVQLWURJHQGLVFKDUJHV
HDFKSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJUHTXLUHPHQWV

D $GGLWLRQDORU(QKDQFHG%03V

L
7KHSHUPLWWHHUHPDLQVVXEMHFWWRDOOWKHUHTXLUHPHQWVRISDUWRIWKHSHUPLW
DQGVKDOOLQFOXGHWKHIROORZLQJHQKDQFHPHQWVWRWKH%03VUHTXLUHGE\SDUW
RIWKHSHUPLW

 3DUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV5HVLGHQWLDODQG%XVLQHVV&RPPHUFLDO,QVWLWXWLRQSURJUDP
ZLWKDQQXDOWLPHGPHVVDJHVRQVSHFLILFWRSLFV7KHSHUPLWWHHVKDOO
GLVWULEXWHDQDQQXDOPHVVDJHLQWKHVSULQJ $SULO0D\ WLPHIUDPHWKDW
HQFRXUDJHVWKHSURSHUXVHDQGGLVSRVDORIJUDVVFOLSSLQJVDQGHQFRXUDJHV
WKHSURSHUXVHRIVORZUHOHDVHIHUWLOL]HUV7KHSHUPLWWHHVKDOOGLVWULEXWH
DQDQQXDOPHVVDJHLQWKHVXPPHU -XQH-XO\ WLPHIUDPHHQFRXUDJLQJWKH
SURSHUPDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\H[LVWLQJ
RUGLQDQFHVZKHUHDSSURSULDWH7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDO
PHVVDJHLQWKH)DOO $XJXVW6HSWHPEHU2FWREHU WLPHIUDPHHQFRXUDJLQJ
WKHSURSHUGLVSRVDORIOHDIOLWWHU7KHSHUPLWWHHVKDOOGHOLYHUDQDQQXDO
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PHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVVWKHSHUPLWWHHGHWHUPLQHVWKDWRQH
RUPRUHRIWKHVHLVVXHVLVQRWDVLJQLILFDQWFRQWULEXWRURIQLWURJHQWR
GLVFKDUJHVIURPWKH06DQGWKHSHUPLWWHHUHWDLQVGRFXPHQWDWLRQRIWKLV
ILQGLQJLQWKH6:03$OOSXEOLFHGXFDWLRQPHVVDJHVFDQEHFRPELQHG
ZLWKUHTXLUHPHQWVRI$SSHQGL[+SDUW,,DQG,,,DVZHOODV$SSHQGL[)
SDUW$,,,$,9$9%,%,,DQG%,,,ZKHUHDSSURSULDWH





 3DUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQWWKHUHTXLUHPHQWIRUDGRSWLRQDPHQGPHQWRIWKH
SHUPLWWHH¶VRUGLQDQFHRURWKHUUHJXODWRU\PHFKDQLVPVKDOOLQFOXGHD
UHTXLUHPHQWWKDWQHZGHYHORSPHQWDQGUHGHYHORSPHQWVWRUPZDWHU
PDQDJHPHQW%03VEHRSWLPL]HGIRUQLWURJHQUHPRYDOUHWURILWLQYHQWRU\
DQGSULRULW\UDQNLQJXQGHUEVKDOOLQFOXGHFRQVLGHUDWLRQRI%03V
WRUHGXFHQLWURJHQGLVFKDUJHV

 3DUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU3HUPLWWHH
2ZQHG2SHUDWLRQVHVWDEOLVKUHTXLUHPHQWVIRUXVHRIVORZUHOHDVH
IHUWLOL]HUVRQSHUPLWWHHRZQHGSURSHUW\FXUUHQWO\XVLQJIHUWLOL]HULQ
DGGLWLRQWRUHGXFLQJDQGPDQDJLQJIHUWLOL]HUXVHDVSURYLGHGLQ
HVWDEOLVKSURFHGXUHVWRSURSHUO\PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQ
SHUPLWWHHSURSHUW\LQFOXGLQJSURKLELWLQJEORZLQJRUJDQLFZDVWH
PDWHULDOVRQWRDGMDFHQWLPSHUYLRXVVXUIDFHVLQFUHDVHVWUHHWVZHHSLQJ
IUHTXHQF\RIDOOPXQLFLSDORZQHGVWUHHWVDQGSDUNLQJORWVVXEMHFWWR
3HUPLWSDUWDLLL F WRDPLQLPXPRIWZRWLPHVSHU\HDURQFHLQWKH
VSULQJ IROORZLQJZLQWHUDFWLYLWLHVVXFKDVVDQGLQJ DQGDWOHDVWRQFHLQ
WKHIDOO 6HSW±'HFIROORZLQJOHDIIDOO 
E

1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUW
L







:LWKLQIRXU\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
FRPSOHWHD1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUW7KHUHSRUWVKDOO
LQFOXGHWKHIROORZLQJHOHPHQWV
 &DOFXODWLRQRIWRWDO06DUHDGUDLQLQJWRWKHZDWHUTXDOLW\OLPLWHG
ZDWHUVHJPHQWVRUWKHLUWULEXWDULHVLQFRUSRUDWLQJXSGDWHG
PDSSLQJRIWKH06DQGFDWFKPHQWGHOLQHDWLRQVSURGXFHG
SXUVXDQWWRSDUW
 $OOVFUHHQLQJDQGPRQLWRULQJUHVXOWVSXUVXDQWWRSDUWG
WDUJHWLQJWKHUHFHLYLQJZDWHUVHJPHQW V 
 ,PSHUYLRXVDUHDDQG'&,$IRUWKHWDUJHWFDWFKPHQW
 ,GHQWLILFDWLRQGHOLQHDWLRQDQGSULRULWL]DWLRQRISRWHQWLDO
FDWFKPHQWVZLWKKLJKQLWURJHQORDGLQJ
 ,GHQWLILFDWLRQRISRWHQWLDOUHWURILWRSSRUWXQLWLHVRURSSRUWXQLWLHV
IRUWKHLQVWDOODWLRQRIVWUXFWXUDO%03VGXULQJUHGHYHORSPHQW

LL

7KHILQDO1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUWVKDOOEHVXEPLWWHGWR
(3$DVSDUWRIWKH\HDUDQQXDOUHSRUW

F 3RWHQWLDO6WUXFWXUDO%03V
3DJHRI





0$06*HQHUDO3HUPLW




L









$SSHQGL[+

:LWKLQILYH\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
HYDOXDWHDOOSHUPLWWHHRZQHGSURSHUWLHVLGHQWLILHGDVSUHVHQWLQJUHWURILW
RSSRUWXQLWLHVRUDUHDVIRUVWUXFWXUDO%03LQVWDOODWLRQXQGHUSHUPLWSDUW
GLLRULGHQWLILHGLQWKH1LWURJHQ6RXUFH,GHQWLILFDWLRQ5HSRUWWKDW
DUHZLWKLQWKHGUDLQDJHDUHDRIWKHLPSDLUHGZDWHURULWVWULEXWDULHV7KH
HYDOXDWLRQVKDOOLQFOXGH
 7KHQH[WSODQQHGLQIUDVWUXFWXUHUHVXUIDFLQJRUUHGHYHORSPHQW
DFWLYLW\SODQQHGIRUWKHSURSHUW\ LIDSSOLFDEOH 25SODQQHG
UHWURILWGDWH
 7KHHVWLPDWHGFRVWRIUHGHYHORSPHQWRUUHWURILW%03VDQG
 7KHHQJLQHHULQJDQGUHJXODWRU\IHDVLELOLW\RIUHGHYHORSPHQWRU
UHWURILW%03V

LL

7KHSHUPLWWHHVKDOOSURYLGHDOLVWLQJRISODQQHGVWUXFWXUDO%03VDQGD
SODQDQGVFKHGXOHIRULPSOHPHQWDWLRQLQWKH\HDUDQQXDOUHSRUW7KH
SHUPLWWHHVKDOOSODQDQGLQVWDOODPLQLPXPRIRQHVWUXFWXUDO%03DVD
GHPRQVWUDWLRQSURMHFWZLWKLQWKHGUDLQDJHDUHDRIWKHZDWHUTXDOLW\
OLPLWHGZDWHURULWVWULEXWDULHVZLWKLQVL[\HDUVRIWKHSHUPLWHIIHFWLYH
GDWH7KHGHPRQVWUDWLRQSURMHFWVKDOOEHLQVWDOOHGWDUJHWLQJDFDWFKPHQW
ZLWKKLJKQLWURJHQORDGSRWHQWLDO7KHSHUPLWWHHVKDOOLQVWDOOWKH
UHPDLQGHURIWKHVWUXFWXUDO%03VLQDFFRUGDQFHZLWKWKHSODQDQG
VFKHGXOHSURYLGHGLQWKH\HDUDQQXDOUHSRUW

LLL

$Q\VWUXFWXUDO%03VOLVWHGLQ7DEOHRI$WWDFKPHQWWR$SSHQGL[+DOUHDG\
H[LVWLQJRULQVWDOOHGLQWKHUHJXODWHGDUHDE\WKHSHUPLWWHHRULWVDJHQWVVKDOOEH
WUDFNHGDQGWKHSHUPLWWHHVKDOOHVWLPDWHWKHQLWURJHQUHPRYDOE\WKH%03
FRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[+7KHSHUPLWWHHVKDOOGRFXPHQWWKH
%03W\SHWRWDODUHDWUHDWHGE\WKH%03WKHGHVLJQVWRUDJHYROXPHRIWKH
%03DQGWKHHVWLPDWHGQLWURJHQUHPRYHGLQPDVVSHU\HDUE\WKH%03LQHDFK
DQQXDOUHSRUW


 $WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWVLQ
$SSHQGL[+SDUW,DSSOLFDEOHWRLWZKHQLQFRPSOLDQFHZLWKWKLVSDUW

D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRIWKH
IROORZLQJFULWHULDDUHPHW
L
7KHUHFHLYLQJZDWHUDQGDOOGRZQVWUHDPVHJPHQWVDUHGHWHUPLQHGWRQRORQJHU
EHLPSDLUHGGXHWRQLWURJHQE\0DVV'(3DQG(3$FRQFXUVZLWKVXFK
GHWHUPLQDWLRQ
LL
$Q(3$DSSURYHG70'/IRUWKHUHFHLYLQJZDWHURUGRZQVWUHDPUHFHLYLQJ
ZDWHULQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURORI
QLWURJHQDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQZDVWHORDG
DOORFDWLRQVDVSDUWRIWKHDSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHGHWHUPLQDWLRQSURYLGHGIRU
LQSDUDJUDSKDDERYHRUWKHDSSURYHG70'/GDWHLQLWV6:03DQGLVUHOLHYHGRIDQ\
DGGLWLRQDOUHTXLUHPHQWVRI$SSHQGL[+SDUW,DVRIWKHDSSOLFDEOHGDWHDQGWKH
SHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ

3DJHRI





0$06*HQHUDO3HUPLW


L

LL





$SSHQGL[+

7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVWKDWKDYHEHHQ
LPSOHPHQWHGLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[+SDUW,DVRI
WKHDSSOLFDEOHGDWHWRUHGXFHQLWURJHQLQLWVGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFH
UHTXLUHPHQWVIRUVWUXFWXUDO%03V
7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[+SDUW
,UHTXLUHGWREHGRQHSULRUWRWKHGDWHRIGHWHUPLQDWLRQRUWKHGDWHRIWKH
DSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQ
VWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQGUHSODFHPHQWRIDOOVWUXFWXUDO
%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHURUGHVLJQVSHFLILFDWLRQV


3DJHRI





0$06*HQHUDO3HUPLW




$SSHQGL[+

II. Discharges to water quality limited waterbodies and their tributaries where phosphorus is
the cause of the impairment

 3DUWELRIWKHSHUPLWLGHQWLILHVWKHSHUPLWWHHVVXEMHFWWRDGGLWLRQDOUHTXLUHPHQWVWR
DGGUHVVSKRVSKRUXVLQWKHLUVWRUPZDWHUGLVFKDUJHVEHFDXVHWKH\GLVFKDUJHWRZDWHUERGLHVWKDW
DUHZDWHUTXDOLW\OLPLWHGGXHWRSKRVSKRUXVRUWKHLUWULEXWDULHVZLWKRXWDQ(3$DSSURYHG
70'/3HUPLWWHHVLGHQWLILHGLQSDUWELRIWKHSHUPLWPXVWLGHQWLI\DQGLPSOHPHQW%03V
GHVLJQHGWRUHGXFHSKRVSKRUXVGLVFKDUJHVLQWKHLPSDLUHGFDWFKPHQW V 7RDGGUHVVSKRVSKRUXV
GLVFKDUJHVHDFKSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJUHTXLUHPHQWV

D $GGLWLRQDORU(QKDQFHG%03V

L
7KHSHUPLWWHHUHPDLQVVXEMHFWWRWKHUHTXLUHPHQWVRISDUWRIWKHSHUPLW
DQGVKDOOLQFOXGHWKHIROORZLQJHQKDQFHPHQWVWRWKH%03VUHTXLUHGE\SDUW
RIWKHSHUPLW

 3DUW3XEOLFHGXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV5HVLGHQWLDODQG%XVLQHVV&RPPHUFLDO,QVWLWXWLRQ
SURJUDPZLWKDQQXDOWLPHGPHVVDJHVRQVSHFLILFWRSLFV7KH
SHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJHLQWKHVSULQJ
0DUFK$SULO WLPHIUDPHWKDWHQFRXUDJHVWKHSURSHUXVHDQGGLVSRVDO
RIJUDVVFOLSSLQJVDQGHQFRXUDJHVWKHSURSHUXVHRIVORZUHOHDVHDQG
SKRVSKRURXVIUHHIHUWLOL]HUV7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDO
PHVVDJHLQWKHVXPPHU -XQH-XO\ WLPHIUDPHHQFRXUDJLQJWKHSURSHU
PDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\H[LVWLQJRUGLQDQFHV
ZKHUHDSSURSULDWH7KHSHUPLWWHHVKDOOGLVWULEXWHDQDQQXDOPHVVDJH
LQWKHIDOO $XJXVW6HSWHPEHU2FWREHU WLPHIUDPHHQFRXUDJLQJWKH
SURSHUGLVSRVDORIOHDIOLWWHU7KHSHUPLWWHHVKDOOGHOLYHUDQDQQXDO
PHVVDJHRQHDFKRIWKHVHWRSLFVXQOHVVWKHSHUPLWWHHGHWHUPLQHVWKDW
RQHRUPRUHRIWKHVHLVVXHVLVQRWDVLJQLILFDQWFRQWULEXWRURI
SKRVSKRURXVWRGLVFKDUJHVIURPWKH06DQGWKHSHUPLWWHHUHWDLQV
GRFXPHQWDWLRQRIWKLVILQGLQJLQWKH6:03$OOSXEOLFHGXFDWLRQ
PHVVDJHVFDQEHFRPELQHGZLWKUHTXLUHPHQWVRI$SSHQGL[+SDUW,
DQG,,,DVZHOODV$SSHQGL[)SDUW$,,,$,9$9%,%,,DQG
%,,,ZKHUHDSSURSULDWH

 3DUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQWWKHUHTXLUHPHQWIRUDGRSWLRQDPHQGPHQWRIWKH
SHUPLWWHH¶VRUGLQDQFHRURWKHUUHJXODWRU\PHFKDQLVPVKDOOLQFOXGHD
UHTXLUHPHQWWKDWQHZGHYHORSPHQWDQGUHGHYHORSPHQWVWRUPZDWHU
PDQDJHPHQW%03VEHRSWLPL]HGIRUSKRVSKRUXVUHPRYDOUHWURILW
LQYHQWRU\DQGSULRULW\UDQNLQJXQGHUEVKDOOLQFOXGH
FRQVLGHUDWLRQRI%03VWKDWLQILOWUDWHVWRUPZDWHUZKHUHIHDVLEOH

 3DUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU
3HUPLWWHH2ZQHG2SHUDWLRQV(VWDEOLVKSURFHGXUHVWRSURSHUO\
PDQDJHJUDVVFXWWLQJVDQGOHDIOLWWHURQSHUPLWWHHSURSHUW\LQFOXGLQJ
SURKLELWLQJEORZLQJRUJDQLFZDVWHPDWHULDOVRQWRDGMDFHQWLPSHUYLRXV
VXUIDFHVLQFUHDVHGVWUHHWVZHHSLQJIUHTXHQF\RIDOOPXQLFLSDORZQHG
VWUHHWVDQGSDUNLQJORWVVXEMHFWWR3HUPLWSDUWDLLL F WRD
3DJHRI





0$06*HQHUDO3HUPLW









$SSHQGL[+

PLQLPXPRIWZRWLPHVSHU\HDURQFHLQWKHVSULQJ IROORZLQJZLQWHU
DFWLYLWLHVVXFKDVVDQGLQJ DQGDWOHDVWRQFHLQWKHIDOO 6HSW±'HF
IROORZLQJOHDIIDOO 
E 3KRVSKRUXV6RXUFH,GHQWLILFDWLRQ5HSRUW
L





:LWKLQIRXU\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
FRPSOHWHD3KRVSKRUXV6RXUFH,GHQWLILFDWLRQ5HSRUW7KHUHSRUWVKDOO
LQFOXGHWKHIROORZLQJHOHPHQWV
 &DOFXODWLRQRIWRWDO06DUHDGUDLQLQJWRWKHZDWHUTXDOLW\
OLPLWHGUHFHLYLQJZDWHUVHJPHQWVRUWKHLUWULEXWDULHV
LQFRUSRUDWLQJXSGDWHGPDSSLQJRIWKH06DQGFDWFKPHQW
GHOLQHDWLRQVSURGXFHGSXUVXDQWWRSDUW
 $OOVFUHHQLQJDQGPRQLWRULQJUHVXOWVSXUVXDQWWRSDUW
GWDUJHWLQJWKHUHFHLYLQJZDWHUVHJPHQW V 
 ,PSHUYLRXVDUHDDQG'&,$IRUWKHWDUJHWFDWFKPHQW
 ,GHQWLILFDWLRQGHOLQHDWLRQDQGSULRULWL]DWLRQRISRWHQWLDO
FDWFKPHQWVZLWKKLJKSKRVSKRUXVORDGLQJ
 ,GHQWLILFDWLRQRISRWHQWLDOUHWURILWRSSRUWXQLWLHVRU
RSSRUWXQLWLHVIRUWKHLQVWDOODWLRQRIVWUXFWXUDO%03VGXULQJ
UHGHYHORSPHQWLQFOXGLQJWKHUHPRYDORILPSHUYLRXVDUHD

LL 7KHSKRVSKRUXVVRXUFHLGHQWLILFDWLRQUHSRUWVKDOOEHVXEPLWWHGWR(3$
DVSDUWRIWKH\HDUDQQXDOUHSRUW
F 3RWHQWLDO6WUXFWXUDO%03V
L :LWKLQILYH\HDUVRIWKHSHUPLWHIIHFWLYHGDWHWKHSHUPLWWHHVKDOO
HYDOXDWHDOOSHUPLWWHHRZQHGSURSHUWLHVLGHQWLILHGDVSUHVHQWLQJUHWURILW
RSSRUWXQLWLHVRUDUHDVIRUVWUXFWXUDO%03LQVWDOODWLRQXQGHUSHUPLWSDUW
GLLRULGHQWLILHGLQWKH3KRVSKRUXV6RXUFH,GHQWLILFDWLRQ5HSRUW
WKDWDUHZLWKLQWKHGUDLQDJHDUHDRIWKHZDWHUTXDOLW\OLPLWHGZDWHURU
LWVWULEXWDULHV7KHHYDOXDWLRQVKDOOLQFOXGH

 7KHQH[WSODQQHGLQIUDVWUXFWXUHUHVXUIDFLQJRUUHGHYHORSPHQW
DFWLYLW\SODQQHGIRUWKHSURSHUW\ LIDSSOLFDEOH 25SODQQHG
UHWURILWGDWH
 7KHHVWLPDWHGFRVWRIUHGHYHORSPHQWRUUHWURILW%03VDQG
 7KHHQJLQHHULQJDQGUHJXODWRU\IHDVLELOLW\RIUHGHYHORSPHQWRU
UHWURILW%03V

LL 7KHSHUPLWWHHVKDOOSURYLGHDOLVWLQJRISODQQHGVWUXFWXUDO%03VDQGD
SODQDQGVFKHGXOHIRULPSOHPHQWDWLRQLQWKH\HDUDQQXDOUHSRUW7KH
SHUPLWWHHVKDOOSODQDQGLQVWDOODPLQLPXPRIRQHVWUXFWXUDO%03DVD
GHPRQVWUDWLRQSURMHFWZLWKLQWKHGUDLQDJHDUHDRIWKHZDWHUTXDOLW\
OLPLWHGZDWHURULWVWULEXWDULHVZLWKLQVL[\HDUVRIWKHSHUPLWHIIHFWLYH
GDWH7KHGHPRQVWUDWLRQSURMHFWVKDOOEHLQVWDOOHGWDUJHWLQJDFDWFKPHQW
ZLWKKLJKSKRVSKRUXVORDGSRWHQWLDO7KHSHUPLWWHHVKDOOLQVWDOOWKH
3DJHRI





0$06*HQHUDO3HUPLW




$SSHQGL[+

UHPDLQGHURIWKHVWUXFWXUDO%03VLQDFFRUGDQFHZLWKWKHSODQDQG
VFKHGXOHSURYLGHGLQWKH\HDUDQQXDOUHSRUW


LLL $Q\VWUXFWXUDO%03VLQVWDOOHGLQWKHUHJXODWHGDUHDE\WKHSHUPLWWHHRULWV
DJHQWVVKDOOEHWUDFNHGDQGWKHSHUPLWWHHVKDOOHVWLPDWHWKHSKRVSKRUXV
UHPRYDOE\WKH%03FRQVLVWHQWZLWK$WWDFKPHQWWR$SSHQGL[)7KH
SHUPLWWHHVKDOOGRFXPHQWWKH%03W\SHWRWDODUHDWUHDWHGE\WKH%03WKH
GHVLJQVWRUDJHYROXPHRIWKH%03DQGWKHHVWLPDWHGSKRVSKRUXVUHPRYHGLQ
PDVVSHU\HDUE\WKH%03LQHDFKDQQXDOUHSRUW


 $WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWVLQ
$SSHQGL[+SDUW,,DSSOLFDEOHWRLWZKHQLQFRPSOLDQFHZLWKWKLVSDUW

D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRIWKH
IROORZLQJFULWHULDDUHPHW
L 7KHUHFHLYLQJZDWHUDQGDOOGRZQVWUHDPVHJPHQWVDUHGHWHUPLQHGWRQRORQJHU
EHLPSDLUHGGXHWRSKRVSKRUXVE\0DVV'(3DQG(3$FRQFXUVZLWKVXFK
GHWHUPLQDWLRQ
LL $Q(3$DSSURYHG70'/IRUWKHUHFHLYLQJZDWHURUGRZQVWUHDPUHFHLYLQJ
ZDWHULQGLFDWHVWKDWQRDGGLWLRQDOVWRUPZDWHUFRQWUROVIRUWKHFRQWURORI
SKRVSKRUXVDUHQHFHVVDU\IRUWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQZDVWHORDG
DOORFDWLRQVDVSDUWRIWKHDSSURYHG70'/
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHGHWHUPLQDWLRQSURYLGHG
IRULQSDUDJUDSKDDERYHRUWKHDSSURYHG70'/GDWHLQLWV6:03DQGLVUHOLHYHG
RIDQ\DGGLWLRQDOUHTXLUHPHQWVRI$SSHQGL[+SDUW,,DVRIWKHDSSOLFDEOHGDWHDQG
WKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L 7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVWKDWKDYHEHHQ
LPSOHPHQWHGLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[+SDUW,,DV
RIWKHDSSOLFDEOHGDWHWRUHGXFHSKRVSKRUXVLQLWVGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFH
UHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL 7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[+
SDUW,,UHTXLUHGWREHGRQHSULRUWRWKHGDWHRIGHWHUPLQDWLRQRUWKHGDWHRI
WKHDSSURYHG70'/LQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQ
VWUXFWXUDO%03VDQGURXWLQHPDLQWHQDQFHDQGUHSODFHPHQWRIDOOVWUXFWXUDO
%03VLQDFFRUGDQFHZLWKPDQXIDFWXUHURUGHVLJQVSHFLILFDWLRQV



3DJHRI





0$06*HQHUDO3HUPLW




$SSHQGL[+

III. Discharges to water quality limited waterbodies where bacteria or pathogens is the cause of
the impairment

 &RQVLVWHQWZLWKSDUWFLRIWKHSHUPLWSHUPLWWHHVWKDWGLVFKDUJHWRZDWHUERGLHVWKDWDUH
ZDWHUTXDOLW\OLPLWHGGXHWREDFWHULDRUSDWKRJHQVZLWKRXWDQ(3$DSSURYHG70'/DUH
VXEMHFWWRWKHIROORZLQJDGGLWLRQDOUHTXLUHPHQWVWRDGGUHVVEDFWHULDRUSDWKRJHQVLQWKHLU
VWRUPZDWHUGLVFKDUJHV

 $GGLWLRQDORU(QKDQFHG%03V

D 7KHSHUPLWWHHUHPDLQVVXEMHFWWRWKHUHTXLUHPHQWVRISDUWRIWKHSHUPLWDQGVKDOO
LQFOXGHWKHIROORZLQJHQKDQFHPHQWVWRWKH%03VUHTXLUHGE\SDUWRIWKHSHUPLW

L 3DUW3XEOLF(GXFDWLRQDQGRXWUHDFK7KHSHUPLWWHHVKDOOVXSSOHPHQWLWV
5HVLGHQWLDOSURJUDPZLWKDQDQQXDOPHVVDJHHQFRXUDJLQJWKHSURSHU
PDQDJHPHQWRISHWZDVWHLQFOXGLQJQRWLQJDQ\H[LVWLQJRUGLQDQFHVZKHUH
DSSURSULDWH7KHSHUPLWWHHRULWVDJHQWVVKDOOGLVVHPLQDWHHGXFDWLRQDO
PDWHULDOVWRGRJRZQHUVDWWKHWLPHRILVVXDQFHRUUHQHZDORIDGRJOLFHQVHRU
RWKHUDSSURSULDWHWLPH(GXFDWLRQPDWHULDOVVKDOOGHVFULEHWKHGHWULPHQWDO
LPSDFWVRILPSURSHUPDQDJHPHQWRISHWZDVWHUHTXLUHPHQWVIRUZDVWH
FROOHFWLRQDQGGLVSRVDODQGSHQDOWLHVIRUQRQFRPSOLDQFH7KHSHUPLWWHHVKDOO
DOVRSURYLGHLQIRUPDWLRQWRRZQHUVRIVHSWLFV\VWHPVDERXWSURSHU
PDLQWHQDQFHLQDQ\FDWFKPHQWWKDWGLVFKDUJHVWRDZDWHUERG\LPSDLUHGIRU
EDFWHULDRUSDWKRJHQV$OOSXEOLFHGXFDWLRQPHVVDJHVFDQEHFRPELQHGZLWK
UHTXLUHPHQWVRI$SSHQGL[+SDUW,DQG,,DVZHOODV$SSHQGL[)SDUW$,,,
$,9$9%,%,,DQG%,,,ZKHUHDSSURSULDWH

LL 3DUW,OOLFLW'LVFKDUJH7KHSHUPLWWHHVKDOOLPSOHPHQWWKHLOOLFLWGLVFKDUJH
SURJUDPUHTXLUHGE\WKLVSHUPLW&DWFKPHQWVGUDLQLQJWRDQ\ZDWHUERG\
LPSDLUHGIRUEDFWHULDRUSDWKRJHQVVKDOOEHGHVLJQDWHGHLWKHU3UREOHP
&DWFKPHQWVRU+,*+SULRULW\LQLPSOHPHQWDWLRQRIWKH,''(SURJUDP
 $WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWVLQ
$SSHQGL[+SDUW,,,DSSOLFDEOHWRLWZKHQLQFRPSOLDQFHZLWKWKLVSDUW

D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRIWKH
IROORZLQJFULWHULDDUHPHW
L 7KHUHFHLYLQJZDWHULVGHWHUPLQHGWREHQRORQJHULPSDLUHGGXHWREDFWHULDRU
SDWKRJHQVE\0DVV'(3DQG(3$FRQFXUVZLWKVXFKDGHWHUPLQDWLRQ
LL $Q(3$DSSURYHG70'/IRUWKHUHFHLYLQJZDWHULQGLFDWHVWKDWQRDGGLWLRQDO
VWRUPZDWHUFRQWUROVDUHQHFHVVDU\IRUWKHFRQWURORIEDFWHULDRUSDWKRJHQVIURP
WKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQZDVWHORDGDOORFDWLRQVDVSDUWRIWKH
DSSURYHG70'/
LLL 7KHSHUPLWWHH¶VGLVFKDUJHLVGHWHUPLQHGWREHEHORZDSSOLFDEOHZDWHUTXDOLW\
FULWHULD DQG(3$DJUHHVZLWKVXFKDGHWHUPLQDWLRQ7KHSHUPLWWHHVKDOOVXEPLW
GDWDWR(3$WKDWDFFXUDWHO\FKDUDFWHUL]HVWKHFRQFHQWUDWLRQRIEDFWHULDRU
SDWKRJHQVLQWKHLUGLVFKDUJH7KHFKDUDFWHUL]DWLRQVKDOOLQFOXGHZDWHUTXDOLW\



$SSOLFDEOHZDWHUTXDOLW\FULWHULDDUHWKHVWDWHVWDQGDUGVWKDWKDYHEHHQIHGHUDOO\DSSURYHGDVRIWKHHIIHFWLYHGDWH
RIWKLVSHUPLWDQGDUHFRPSLOHGE\(3$DWKWWSZZZHSDJRYZDWHUVFLHQFHVWDQGDUGVZTVOLEUDU\
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DQGIORZGDWDVXIILFLHQWWRDFFXUDWHO\DVVHVVWKHFRQFHQWUDWLRQRIEDFWHULDRU
SDWKRJHQVLQDOOVHDVRQVGXULQJVWRUPHYHQWVRIPXOWLSOHVL]HVDQGIRUWKH
GXUDWLRQRIWKHVWRUPHYHQWVLQFOXGLQJWKHILUVWIOXVKSHDNVWRUPIORZDQG
UHWXUQWREDVHIORZ
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHGHWHUPLQDWLRQGDWHRI
DSSURYHG70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHUTXDOLW\
FULWHULDLQLWV6:03DQGLVUHOLHYHGRIDQ\DGGLWLRQDOUHTXLUHPHQWVRI$SSHQGL[+SDUW
,,,DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L 7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHGLQ
DFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[+SDUW,,,WRGDWHWRUHGXFH
EDFWHULDRUSDWKRJHQVLQLWVGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQVFKHGXOHVIRU
QRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFHUHTXLUHPHQWVIRUVWUXFWXUDO%03V
LL 7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[+SDUW
,,,UHTXLUHGWREHGRQHSULRUWRWKHGDWHRIGHWHUPLQDWLRQGDWHGDWHRI
DSSURYHG70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHU
TXDOLW\FULWHULDLQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQVWUXFWXUDO
%03VDQGURXWLQHPDLQWHQDQFHDQGUHSODFHPHQWRIDOOVWUXFWXUDO%03VLQ
DFFRUGDQFHZLWKPDQXIDFWXUHURUGHVLJQVSHFLILFDWLRQV



3DJHRI
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IV. Discharges to water quality limited waterbodies where chloride is the cause of the impairment

 &RQVLVWHQWZLWKSDUWFLRIWKHSHUPLWSHUPLWWHHVWKDWGLVFKDUJHWRZDWHUERGLHV
WKDWDUHZDWHUTXDOLW\OLPLWHGGXHWRFKORULGHZLWKRXWDQ(3$DSSURYHG70'/DUH
VXEMHFWWRWKHIROORZLQJDGGLWLRQDOUHTXLUHPHQWVWRDGGUHVVFKORULGHLQWKHLU
VWRUPZDWHUGLVFKDUJHV

 3HUPLWWHHVGLVFKDUJLQJWRDZDWHUERG\OLVWHGDVLPSDLUHGGXHWRFKORULGHLQFDWHJRULHV
RUERQWKH0DVVDFKXVHWWV,QWHJUDWHG5HSRUWRIZDWHUVOLVWHGSXUVXDQWWR&OHDQ
:DWHU$FWVHFWLRQV G DQG E VKDOOGHYHORSD6DOW5HGXFWLRQ3ODQWKDW
LQFOXGHVVSHFLILFDFWLRQVGHVLJQHGWRDFKLHYHVDOWUHGXFWLRQRQPXQLFLSDOURDGVDQG
IDFLOLWLHVDQGRQSULYDWHIDFLOLWLHVWKDWGLVFKDUJHWRLWV06LQWKHLPSDLUHG
FDWFKPHQW V 7KH6DOW5HGXFWLRQ3ODQVKDOOEHFRPSOHWHGZLWKLQWKUHH\HDUVRIWKH
HIIHFWLYHGDWHRIWKHSHUPLWDQGLQFOXGHWKH%03VLQSDUW,9EHORZ7KH6DOW
5HGXFWLRQ3ODQVKDOOEHIXOO\LPSOHPHQWHGILYH\HDUVDIWHUWKHHIIHFWLYHGDWHRIWKH
SHUPLW

 3HUPLWWHHVWKDWGXULQJWKHSHUPLWWHUPEHFRPHDZDUHWKDWWKHLUGLVFKDUJHLVWRD
ZDWHUERG\WKDWLVLPSDLUHGGXHWRFKORULGHPXVWXSGDWHWKHLU6DOW5HGXFWLRQ3ODQ
ZLWKLQGD\VRIEHFRPLQJDZDUHRIWKHVLWXDWLRQWRLQFOXGHVDOWUHGXFWLRQSUDFWLFHV
WDUJHWHGDWORZHULQJFKORULGHLQGLVFKDUJHVWRWKHLPSDLUHGZDWHUERG\,IWKH
SHUPLWWHHGRHVQRWKDYHD6DOW5HGXFWLRQ3ODQDOUHDG\LQSODFHWKHQWKHSHUPLWWHH
VKDOOFRPSOHWHD6DOW5HGXFWLRQ3ODQWKDWLQFOXGHVWKH%03VLQSDUW,9 EHORZ
ZLWKLQ\HDUVRIEHFRPLQJDZDUHRIWKHVLWXDWLRQDQGIXOO\LPSOHPHQWWKH6DOW
5HGXFWLRQ3ODQZLWKLQ\HDUVRIEHFRPLQJDZDUHRIWKHVLWXDWLRQ

 $GGLWLRQDORU(QKDQFHG%03V

D )RUPXQLFLSDOO\PDLQWDLQHGVXUIDFHV

L7UDFNLQJRIWKHW\SHVDQGDPRXQWRIVDOWDSSOLHGWRDOOSHUPLWWHHRZQHG
DQGPDLQWDLQHGVXUIDFHVDQGUHSRUWLQJRIVDOWXVHEHJLQQLQJLQWKH\HDU
RIWKHFRPSOHWLRQRIWKH6DOW5HGXFWLRQ3ODQLQWKHSHUPLWWHH¶VDQQXDO
UHSRUWV

LL3ODQQHGDFWLYLWLHVIRUVDOWUHGXFWLRQRQPXQLFLSDOO\RZQHGDQG
PDLQWDLQHGVXUIDFHVZKLFKVKDOOLQFOXGHEXWDUHQRWOLPLWHGWRWKH
IROORZLQJXQOHVVWKHSHUPLWWHHGHWHUPLQHVRQHRUPRUHRIWKHIROORZLQJ
LVQRWDSSOLFDEOHWRLWVV\VWHPDQGGRFXPHQWVWKDWGHWHUPLQDWLRQDVSDUW
RIWKH6DOW5HGXFWLRQ3ODQ
 2SHUDWLRQDOFKDQJHVVXFKDVSUHZHWWLQJSUHWUHDWLQJWKHVDOW
VWRFNSLOHLQFUHDVLQJSORZLQJSULRUWRGHLFLQJPRQLWRULQJRI
URDGVXUIDFHWHPSHUDWXUHHWF
 ,PSOHPHQWDWLRQRIQHZRUPRGLILHGHTXLSPHQWSURYLGLQJSUH
ZHWWLQJFDSDELOLW\EHWWHUFDOLEUDWLRQUDWHVRURWKHUFDSDELOLW\
IRUPLQLPL]LQJVDOWXVH
 7UDLQLQJIRUPXQLFLSDOVWDIIDQGRUFRQWUDFWRUVHQJDJHGLQ
ZLQWHUPDLQWHQDQFHDFWLYLWLHV
 $GRSWLRQRIJXLGHOLQHVIRUDSSOLFDWLRQUDWHVIRUURDGVDQG
SDUNLQJORWV VHHWinter Parking Lot and Sidewalk Maintenance
3DJHRI
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Manual (Revised edition June 2008)
KWWSZZZSFDVWDWHPQXVSXEOLFDWLRQVSDUNLQJORWPDQXDOSGI
DQGWKHDSSOLFDWLRQJXLGHOLQHVRQSDJHRIMinnesota Snow
and Ice Control: Field Handbook for Snow Operators
(September 2012)
KWWSZZZPQOWDSXPQHGXSXEOLFDWLRQVKDQGERRNVGRFXPHQWV
VQRZLFHSGIIRUH[DPSOHV 
 5HJXODUFDOLEUDWLRQRIVSUHDGLQJHTXLSPHQW
 'HVLJQDWLRQRIQRVDOWDQGRUORZVDOW]RQHV
 0HDVXUHVWRSUHYHQWH[SRVXUHRIVDOWVWRFNSLOHV LIDQ\ WR
SUHFLSLWDWLRQDQGUXQRIIDQG
 $QHVWLPDWHRIWKHWRWDOWRQQDJHRIVDOWUHGXFWLRQH[SHFWHGE\
HDFKDFWLYLW\

E )RUSULYDWHO\PDLQWDLQHGIDFLOLWLHVWKDWGLVFKDUJHWRWKH06
L

(VWDEOLVKDQRUGLQDQFHE\ODZRURWKHUUHJXODWRU\PHFKDQLVPUHTXLULQJ
PHDVXUHVWRSUHYHQWH[SRVXUHRIDQ\VDOWVWRFNSLOHVWRSUHFLSLWDWLRQDQG
UXQRIIDWDOOFRPPHUFLDODQGLQGXVWULDOSURSHUWLHVZLWKLQWKHUHJXODWHG
DUHD

LL 3DUW3XEOLF(GXFDWLRQDQG2XWUHDFK7KHSHUPLWWHHVKDOO
VXSSOHPHQWLWV&RPPHUFLDO,QGXVWULDOHGXFDWLRQSURJUDPZLWKDQ
DQQXDOPHVVDJHWRSULYDWHURDGVDOWDSSOLFDWRUVDQGFRPPHUFLDODQG
LQGXVWULDOVLWHRZQHUVRQWKHSURSHUVWRUDJHDQGDSSOLFDWLRQUDWHVRI
ZLQWHUGHLFLQJPDWHULDO7KHHGXFDWLRQDOPDWHULDOVVKDOOEHGLVVHPLQDWHG
LQWKH1RYHPEHU'HFHPEHUWLPHIUDPHDQGVKDOOGHVFULEHVWHSVWKDWFDQ
EHWDNHQWRPLQLPL]HVDOWXVHDQGSURWHFWORFDOZDWHUERGLHV

LLL 3DUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG
5HGHYHORSPHQW±HVWDEOLVKSURFHGXUHVDQGUHTXLUHPHQWVWRPLQLPL]H
VDOWXVDJHDQGUHTXLUHWKHXVHRIVDOWDOWHUQDWLYHVZKHUHWKHSHUPLWWHH
GHHPVQHFHVVDU\

F 7KHFRPSOHWHG6DOW5HGXFWLRQ3ODQVKDOOEHVXEPLWWHGWR(3$DORQJZLWKWKH
DQQXDOUHSRUWIROORZLQJWKH6DOW5HGXFWLRQ3ODQ¶VFRPSOHWLRQ(DFKVXEVHTXHQW
DQQXDOUHSRUWVKDOOLQFOXGHDQXSGDWHRQ3ODQLPSOHPHQWDWLRQSURJUHVVDQ\
XSGDWHVWRWKH6DOW5HGXFWLRQ3ODQGHHPHGQHFHVVDU\E\WKHSHUPLWWHHDVZHOODV
WKHW\SHVDQGDPRXQWRIVDOWDSSOLHGWRDOOSHUPLWWHHRZQHGDQGPDLQWDLQHG
VXUIDFHV
$WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWV
LQ$SSHQGL[+SDUW,9DVIROORZV

D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRIWKH
IROORZLQJFULWHULDDUHPHW
L 7KHUHFHLYLQJZDWHULVGHWHUPLQHGWREHQRORQJHULPSDLUHGGXHWRFKORULGHE\
0DVV'(3DQG(3$FRQFXUVZLWKVXFKDGHWHUPLQDWLRQ
LL $Q(3$DSSURYHG70'/IRUWKHUHFHLYLQJZDWHULQGLFDWHVWKDWQRDGGLWLRQDO
VWRUPZDWHUFRQWUROVDUHQHFHVVDU\IRUWKHFRQWURORIFKORULGHIURPWKH
3DJHRI
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SHUPLWWHH¶VGLVFKDUJHEDVHGRQZDVWHORDGDOORFDWLRQVDVSDUWRIWKHDSSURYHG
70'/
LLL 7KHSHUPLWWHH¶VGLVFKDUJHLVGHWHUPLQHGWREHEHORZDSSOLFDEOHZDWHUTXDOLW\
FULWHULD DQG(3$DJUHHVZLWKVXFKDGHWHUPLQDWLRQ7KHSHUPLWWHHVKDOOVXEPLW
GDWDWR(3$WKDWDFFXUDWHO\FKDUDFWHUL]HVWKHFRQFHQWUDWLRQRIFKORULGHLQWKHLU
GLVFKDUJHGXULQJWKHGHLFLQJVHDVRQ 1RYHPEHU±0DUFK 7KHFKDUDFWHUL]DWLRQ
VKDOOLQFOXGHZDWHUTXDOLW\DQGIORZGDWDVXIILFLHQWWRDFFXUDWHO\DVVHVVWKH
FRQFHQWUDWLRQRIFKORULGHLQWKHGHLFLQJVHDVRQGXULQJVWRUPHYHQWVRIPXOWLSOH
VL]HVDQGIRUWKHGXUDWLRQRIWKHVWRUPHYHQWVLQFOXGLQJWKHILUVWIOXVKSHDN
VWRUPIORZDQGUHWXUQWREDVHIORZDQGLQFOXGHVDPSOHVFROOHFWHGGXULQJGHLFLQJ
DFWLYLWLHV
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHGHWHUPLQDWLRQGDWHRI
DSSURYHG70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHUTXDOLW\
FULWHULDLQLWV6:03DQGLVUHOLHYHGRIDQ\DGGLWLRQDOUHTXLUHPHQWVRI$SSHQGL[+SDUW
,9DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
L 7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHGLQ
DFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[+SDUW,9WRGDWHWRUHGXFH
FKORULGHLQLWVGLVFKDUJHVLQFOXGLQJLPSOHPHQWDWLRQVFKHGXOHVIRUQRQ
VWUXFWXUDO%03V
LL 7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[+SDUW
,9UHTXLUHGWREHGRQHE\WKHGDWHRIGHWHUPLQDWLRQGDWHGDWHRIDSSURYHG
70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHUTXDOLW\
FULWHULDLQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQVWUXFWXUDO%03V




$SSOLFDEOHZDWHUTXDOLW\FULWHULDDUHWKHVWDWHVWDQGDUGVWKDWKDYHEHHQIHGHUDOO\DSSURYHGDVRIWKHHIIHFWLYHGDWH
RIWKLVSHUPLWDQGDUHFRPSLOHGE\(3$DWKWWSZZZHSDJRYZDWHUVFLHQFHVWDQGDUGVZTVOLEUDU\
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V. Discharges to water quality limited waterbodies and their tributaries where solids, oil and
grease (hydrocarbons), or metals is the cause of the impairment

 &RQVLVWHQWZLWKSDUWFLRIWKHSHUPLWSHUPLWWHHVWKDWGLVFKDUJHWRZDWHUERGLHVWKDWDUH
ZDWHUTXDOLW\OLPLWHGGXHWRVROLGVPHWDOVRURLODQGJUHDVH K\GURFDUERQV ZLWKRXWDQ(3$
DSSURYHG70'/DUHVXEMHFWWRWKHIROORZLQJDGGLWLRQDOUHTXLUHPHQWVWRDGGUHVVVROLGVPHWDOV
RURLODQGJUHDVH K\GURFDUERQV LQWKHLUVWRUPZDWHUGLVFKDUJHV

 $GGLWLRQDORU(QKDQFHG%03V

D 7KHSHUPLWWHHUHPDLQVVXEMHFWWRWKHUHTXLUHPHQWVRISDUWRIWKHSHUPLWDQGVKDOO
LQFOXGHWKHIROORZLQJHQKDQFHPHQWVWRWKH%03VUHTXLUHGE\SDUWRIWKHSHUPLW

L
3DUW6WRUPZDWHU0DQDJHPHQWLQ1HZ'HYHORSPHQWDQG5HGHYHORSPHQW
VWRUPZDWHUPDQDJHPHQWV\VWHPVGHVLJQHGRQFRPPHUFLDODQGLQGXVWULDOODQG
XVHDUHDGUDLQLQJWRWKHZDWHUTXDOLW\OLPLWHGZDWHUERG\VKDOOLQFRUSRUDWH
GHVLJQVWKDWDOORZIRUVKXWGRZQDQGFRQWDLQPHQWZKHUHDSSURSULDWHWRLVRODWH
WKHV\VWHPLQWKHHYHQWRIDQHPHUJHQF\VSLOORURWKHUXQH[SHFWHGHYHQW(3$
DOVRHQFRXUDJHVWKHSHUPLWWHHWRUHTXLUHDQ\VWRUPZDWHUPDQDJHPHQWV\VWHP
GHVLJQHGWRLQILOWUDWHVWRUPZDWHURQFRPPHUFLDORULQGXVWULDOVLWHVWRSURYLGH
WKHOHYHORISROOXWDQWUHPRYDOHTXDOWRRUJUHDWHUWKDQWKHOHYHORISROOXWDQW
UHPRYDOSURYLGHGWKURXJKWKHXVHRIELRILOWUDWLRQRIWKHVDPHYROXPHRIUXQRII
WREHLQILOWUDWHGSULRUWRLQILOWUDWLRQ

LL
3DUW*RRG+RXVH.HHSLQJDQG3ROOXWLRQ3UHYHQWLRQIRU3HUPLWWHH2ZQHG
2SHUDWLRQVLQFUHDVHGVWUHHWVZHHSLQJIUHTXHQF\RIDOOPXQLFLSDORZQHGVWUHHWV
DQGSDUNLQJORWVWRDVFKHGXOHGHWHUPLQHGE\WKHSHUPLWWHHWRWDUJHWDUHDVZLWK
SRWHQWLDOIRUKLJKSROOXWDQWORDGV7KLVPD\LQFOXGHEXWLVQRWOLPLWHGWR
LQFUHDVHGVWUHHWVZHHSLQJIUHTXHQF\LQFRPPHUFLDODUHDVDQGKLJKGHQVLW\
UHVLGHQWLDODUHDVRUGUDLQDJHDUHDVZLWKDODUJHDPRXQWRILPSHUYLRXVDUHD
3ULRULWL]HLQVSHFWLRQDQGPDLQWHQDQFHIRUFDWFKEDVLQVWRHQVXUHWKDWQRVXPS
VKDOOEHPRUHWKDQSHUFHQWIXOO&OHDQFDWFKEDVLQVPRUHIUHTXHQWO\LI
LQVSHFWLRQDQGPDLQWHQDQFHDFWLYLWLHVLQGLFDWHH[FHVVLYHVHGLPHQWRUGHEULV
ORDGLQJV(DFKDQQXDOUHSRUWVKDOOLQFOXGHWKHVWUHHWVZHHSLQJVFKHGXOH
GHWHUPLQHGE\WKHSHUPLWWHHWRWDUJHWKLJKSROOXWDQWORDGV


 $WDQ\WLPHGXULQJWKHSHUPLWWHUPWKHSHUPLWWHHPD\EHUHOLHYHGRIDGGLWLRQDOUHTXLUHPHQWVLQ
$SSHQGL[+SDUW9DSSOLFDEOHWRLWZKHQLQFRPSOLDQFHZLWKWKLVSDUW

D 7KHSHUPLWWHHLVUHOLHYHGRILWVDGGLWLRQDOUHTXLUHPHQWVDVRIWKHGDWHZKHQRQHRIWKH
IROORZLQJFULWHULDDUHPHW
L 7KHUHFHLYLQJZDWHULVGHWHUPLQHGWREHQRORQJHULPSDLUHGGXHWRVROLGV
PHWDOVRURLODQGJUHDVH K\GURFDUERQV E\0DVV'(3DQG(3$FRQFXUVZLWK
VXFKDGHWHUPLQDWLRQ
LL $Q(3$DSSURYHG70'/IRUWKHUHFHLYLQJZDWHULQGLFDWHVWKDWQRDGGLWLRQDO
VWRUPZDWHUFRQWUROVDUHQHFHVVDU\IRUWKHFRQWURORIVROLGVPHWDOVRURLODQG
JUHDVH K\GURFDUERQV IURPWKHSHUPLWWHH¶VGLVFKDUJHEDVHGRQZDVWHORDG
DOORFDWLRQVDVSDUWRIWKHDSSURYHG70'/
3DJHRI
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LLL 7KHSHUPLWWHH¶VGLVFKDUJHLVGHWHUPLQHGWREHEHORZDSSOLFDEOHZDWHUTXDOLW\
FULWHULDDQG(3$DJUHHVZLWKVXFKDGHWHUPLQDWLRQ 7KHSHUPLWWHHVKDOOVXEPLW
GDWDWR(3$WKDWDFFXUDWHO\FKDUDFWHUL]HVWKHFRQFHQWUDWLRQRIEDFWHULDRU
SDWKRJHQVLQWKHLUGLVFKDUJH7KHFKDUDFWHUL]DWLRQVKDOOLQFOXGHZDWHUTXDOLW\
DQGIORZGDWDVXIILFLHQWWRDFFXUDWHO\DVVHVVWKHFRQFHQWUDWLRQRIEDFWHULDRU
SDWKRJHQVLQDOOVHDVRQVGXULQJVWRUPHYHQWVRIPXOWLSOHVL]HVDQGIRUWKH
GXUDWLRQRIWKHVWRUPHYHQWVLQFOXGLQJWKHILUVWIOXVKSHDNVWRUPIORZDQG
UHWXUQWREDVHIORZ
E ,QVXFKDFDVHWKHSHUPLWWHHVKDOOGRFXPHQWWKHGDWHRIWKHGHWHUPLQDWLRQGDWHRI
DSSURYHG70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHUTXDOLW\
FULWHULDLQLWV6:03DQGLVUHOLHYHGRIDQ\DGGLWLRQDOUHTXLUHPHQWVRI$SSHQGL[+SDUW
9DVRIWKDWGDWHDQGWKHSHUPLWWHHVKDOOFRPSO\ZLWKWKHIROORZLQJ
LY 7KHSHUPLWWHHVKDOOLGHQWLI\LQLWV6:03DOODFWLYLWLHVLPSOHPHQWHGLQ
DFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$SSHQGL[+SDUW9WRGDWHWRUHGXFH
VROLGVPHWDOVRURLODQGJUHDVH K\GURFDUERQV LQLWVGLVFKDUJHVLQFOXGLQJ
LPSOHPHQWDWLRQVFKHGXOHVIRUQRQVWUXFWXUDO%03VDQGDQ\PDLQWHQDQFH
UHTXLUHPHQWVIRUVWUXFWXUDO%03V
Y 7KHSHUPLWWHHVKDOOFRQWLQXHWRLPSOHPHQWDOOUHTXLUHPHQWVRI$SSHQGL[+SDUW
9UHTXLUHGWREHGRQHE\WKHGDWHRIGHWHUPLQDWLRQGDWHGDWHRIDSSURYHG
70'/RUGDWHRI(3$FRQFXUUHQFHWKDWWKHGLVFKDUJHPHHWVZDWHUTXDOLW\
FULWHULDLQFOXGLQJRQJRLQJLPSOHPHQWDWLRQRILGHQWLILHGQRQVWUXFWXUDO%03V
DQGURXWLQHPDLQWHQDQFHDQGUHSODFHPHQWRIDOOVWUXFWXUDO%03VLQDFFRUGDQFH
ZLWKPDQXIDFWXUHURUGHVLJQVSHFLILFDWLRQV



$SSOLFDEOHZDWHUTXDOLW\FULWHULDDUHWKHVWDWHVWDQGDUGVWKDWKDYHEHHQIHGHUDOO\DSSURYHGDVRIWKH
HIIHFWLYHGDWHRIWKLVSHUPLWDQGDUHFRPSLOHGE\(3$DW
KWWSZZZHSDJRYZDWHUVFLHQFHVWDQGDUGVZTVOLEUDU\



3DJHRI









$WWDFKPHQWWR$SSHQGL[+

ATTACHMENT 1 TO APPENDIX H

7KHHVWLPDWHVRIQLWURJHQORDGUHGXFWLRQVUHVXOWLQJIURP%03LQVWDOODWLRQDUHLQWHQGHGIRU
LQIRUPDWLRQDOSXUSRVHVRQO\DQGWKHUHLVQRDVVRFLDWHGSHUPLWWHHVSHFLILFUHTXLUHGQLWURJHQORDG
UHGXFWLRQLQWKH'UDIW3HUPLW1LWURJHQORDGUHGXFWLRQHVWLPDWHVFDOFXODWHGFRQVLVWHQWZLWKWKH
PHWKRGRORJLHVEHORZPD\EHXVHGE\WKHSHUPLWWHHWRFRPSO\ZLWKIXWXUHSHUPLWUHTXLUHPHQWV
SURYLGLQJWKH(3$GHWHUPLQHVWKHFDOFXODWHGUHGXFWLRQVDUHDSSURSULDWHIRUGHPRQVWUDWLQJ
FRPSOLDQFHZLWKIXWXUHSHUPLWUHTXLUHPHQWV7KLVDWWDFKPHQWSURYLGHVWKHPHWKRGDQGDQ
H[DPSOHWRFDOFXODWHWKH%03QLWURJHQORDG DVZHOODV PHWKRGVWRFDOFXODWHQLWURJHQORDG
UHGXFWLRQVIRUVWUXFWXUDO%03VLQDQLPSDLUHGZDWHUVKHG
BMP N Load: 

7KHBMP N LoadLVWKHDQQXDOQLWURJHQORDGIURPWKHGUDLQDJHDUHDWRHDFKSURSRVHGRU
H[LVWLQJ%03XVHGE\SHUPLWWHH7KLVPHDVXUHLVXVHGWRHVWLPDWHWKHDPRXQWRIDQQXDOQLWURJHQ
ORDGWKDWWKH%03ZLOOUHFHLYHRUWUHDW %031/RDG 

7RFDOFXODWHWKH%031/RDGIRUDJLYHQ%03

 'HWHUPLQHWKHWRWDOGUDLQDJHDUHDWRWKH%03DQGVRUWWKHWRWDOGUDLQDJHDUHDLQWRWZR
FDWHJRULHVWRWDOLPSHUYLRXVDUHD ,$ DQGWRWDOSHUYLRXVDUHD 3$ 

 &DOFXODWHWKHQLWURJHQORDGDVVRFLDWHGZLWKLPSHUYLRXVDUHD 1/RDG,$ DQGWKHSHUYLRXV
DUHD 1/RDG3$ E\PXOWLSO\LQJWKH,$DQG3$E\WKHDSSURSULDWHODQGXVHEDVHGQLWURJHQ
ORDGH[SRUWUDWHSURYLGHGLQ7DEOHDQG

 'HWHUPLQHWKHWRWDOQLWURJHQORDGWRWKH%03E\VXPPLQJWKHFDOFXODWHGLPSHUYLRXVDQG
SHUYLRXVVXEDUHDQLWURJHQORDGV

Table 1: Annual nitrogen load export rates
Nitrogen Load
Nitrogen Load
Land Surface
Export Rate,
Export Rate,
Nitrogen Source Category by
Land Use
Cover
lbs/ac/yr
kg/ha/yr
$OO,PSHUYLRXV&RYHU
,PSHUYLRXV


'HYHORSHG/DQG3HUYLRXV
'HY3(59 +6*$
3HUYLRXV


'HYHORSHG/DQG3HUYLRXV
'HY3(59 +6*%
3HUYLRXV


'HYHORSHG/DQG3HUYLRXV
'HY3(59 ±+6*&
3HUYLRXV


'HYHORSHG/DQG3HUYLRXV
'HY3(59 +6*&'
3HUYLRXV


'HYHORSHG/DQG3HUYLRXV
'HY3(59 +6*'
3HUYLRXV


1RWHV)RUSHUYLRXVDUHDVLIWKHK\GURORJLFVRLOJURXS +6* LVNQRZQXVHWKHDSSURSULDWHYDOXH
IURPWKLVWDEOH,IWKH+6*LVQRWNQRZQDVVXPH+6*&'FRQGLWLRQVIRUWKHQLWURJHQORDGH[SRUW
UDWH
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Example 1 to determine nitrogen load to a proposed BMP when the contributing drainage
area is 100% impervious:$SHUPLWWHHLVSURSRVLQJDVWRUPZDWHULQILOWUDWLRQV\VWHPWKDWZLOO
WUHDWUXQRIIIURPDFUHVRILPSHUYLRXVDUHD

Table 1-1: Design parameters for Bio-filtration w/ ISR systems for Example 1
Components of representation

ISR Volume: System Storage Volume

Parameters
0D[LPXPGHSWK
6XUIDFHDUHD
'HSWK
3RURVLW\
+\GUDXOLFFRQGXFWLYLW\
'HSWK
3RURVLW\
+\GUDXOLFFRQGXFWLYLW\
5DWLR

Orifices

'LDPHWHU

Ponding
Soil mix

Stone Reservoir (ISR)

Value
IW
IW
IW

LQFKHVKRXU
IW

LQFKHVKRXU

LQ
,QVWDOOHGDERYHLPSHUPHDEOHVRLO
OD\HU

'HWHUPLQH
A) 3HUFHQWQLWURJHQORDGUHGXFWLRQ %035HGXFWLRQ1 IRUWKHVSHFLILHGELRILOWUDWLRQ
Z,65V\VWHPDQGFRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHDDQG
B) 1LWURJHQUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKHELRILOWUDWLRQZ,65
V\VWHP %035HGXFWLRQOEV1 
Solution:
1) 7KH%03LVDELRILOWUDWLRQZ,65V\VWHPWKDWZLOOWUHDWUXQRIIIURPDFUHVRI
LPSHUYLRXVDUHD ,$ DFUH 

2) 7KHDYDLODEOHVWRUDJHYROXPHFDSDFLW\ IW RIWKHELRILOWUDWLRQZ,65V\VWHP %03
9ROXPH%03IW LVGHWHUPLQHGXVLQJWKHVXUIDFHDUHDRIWKHV\VWHPGHSWKRISRQGLQJWKH
SRURVLW\RIWKHILOWHUPHGLDDQGWKHSRURVLW\RIWKHVWRQHUHVHUYRLU

%039ROXPH%03IW 6XUIDFHDUHD[ SRQGPD[LPXPGHSWK VRLOPL[GHSWK[VRLO
PL[SRURVLW\ VWRQHUHVHUYRLUGHSWK[JUDYHOOD\HUSRURVLW\ 
IW[ IW IW[  IW[ 




IW
3) 7KHDYDLODEOHVWRUDJHYROXPHFDSDFLW\RIWKHELRILOWUDWLRQZ,65V\VWHPLQLQFKHVRI
UXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH,$LQ LVFDOFXODWHGXVLQJ
HTXDWLRQ


%039ROXPH,$LQ  %039ROXPHIW,$ DFUH [LQIW[DFUHIW(Equation
1)
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Example 1 Continued:










%039ROXPH,$LQ  IWDFUH [LQIW[DFUHIW


= 0.22 in
4) 8VLQJWKH5HJLRQDO3HUIRUPDQFH&XUYHVKRZQLQ)LJXUHIRUDELRILOWUDWLRQZ,65
V\VWHPD61%QLWURJHQORDGUHGXFWLRQ %035HGXFWLRQ1 LVGHWHUPLQHGIRUDELR
ILOWUDWLRQZ,65V\VWHPVVL]HGIRULQRIUXQRIIIURPDFUHVRILPSHUYLRXVDUHD
DQG

5) &DOFXODWHWKHQLWURJHQORDGUHGXFWLRQLQSRXQGVRIQLWURJHQIRUWKHELRILOWUDWLRQZ,65
V\VWHP %035HGXFWLRQOEV1 XVLQJWKH%03/RDGFDOFXODWLRQPHWKRGVKRZQDERYHLQ
([DPSOHDQGWKH%035HGXFWLRQ1GHWHUPLQHGLQVWHSE\XVLQJHTXDWLRQ
)LUVWWKH%03/RDGLVGHWHUPLQHGDVVSHFLILHGLQ([DPSOH

%03/RDG ,$ DFUH [OEDF\U

 DFUHV[OEVDFUH\U

 OEV\U
%035HGXFWLRQOEV1 %03/RDG[ %035HGXFWLRQ1 (Equation 2)
%035HGXFWLRQOEV1 OEV\U[  


 12.8 lbs/yr

3DJH3RI12
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Method to determine the nitrogen load reduction for a structural BMP with a known
storage volume when the contributing drainage area has impervious and pervious surfaces
6WDUW
'HWHUPLQH%03W\SHDQGLGHQWLI\
FRQWULEXWLQJLPSHUYLRXVGUDLQDJHDUHD IA 
DQGSHUYLRXVGUDLQDJHDUHD PA LQDFUHV
&DOFXODWHDYDLODEOH%03
VWRUDJHYROXPH BMPVolumeft3 LQFXELFIW
&RQYHUW%03VWRUDJHYROXPHLQWR
UXQRIIIURPFRQWULEXWLQJLPSHUYLRXV
DUHD BMP-VolumeIA-in LQLQFKHV
&DOFXODWHUXQRIIYROXPHIURPDOOSHUYLRXV
VXUIDFHV BMP-VolumePA-ft3 LQFXELFIWIRUDQ
HYHQWZLWKWKHVL]HRIBMP-VolumeIA-in
8SGDWHWKHYDOXHRI
BMP-VolumeIA-in
ZLWKWKDWRIBMPVolume(IA-in)a

&DOFXODWH%03YROXPHDYDLODEOHIRU
WUHDWLQJRQO\LPSHUYLRXVUXQRIIE\
VXEWUDFWLQJBMP-VolumePA-ft3 IURP
%039ROXPHIWDQGFRQYHUW%03
YROXPHLQWRLQFKHVRILPSHUYLRXV
VXUIDFHUXQRII BMP-Volume(IA-in)a 


1R

&DOFXODWHSHUFHQWDJHRI
GLIIHUHQFHVEHWZHHQBMP-Volume(IAin)aDQGBMP-VolumeIA-in

/HVVWKDQ
"
<HV

8VH%03SHUIRUPDQFH
FXUYHWRGHWHUPLQHWKH
SHUFHQWDJHRI1ORDG

&DOFXODWHWKHFXPXODWLYH1ORDG
UHGXFWLRQVE\SURSRVHG%03
BMP-Reductionlbs-N LQOEV
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Flow Chart 2 (previous page). Method to determine the nitrogen load reduction for a BMP
with known storage volume when both pervious and impervious drainage areas are
present.

1) ,GHQWLI\WKHW\SHRIVWUXFWXUDO%03DQGFKDUDFWHUL]HWKHFRQWULEXWLQJGUDLQDJHDUHDWRWKH
VWUXFWXUDO%03E\LGHQWLI\LQJWKHIROORZLQJLQIRUPDWLRQIRUWKHLPSHUYLRXVDQGSHUYLRXV
VXUIDFHV

Impervious area (IA) ±$UHD DFUH DQGH[SRUWUDWH 7DEOH 
Pervious area (PA)±$UHD DFUH DQGUXQRIIGHSWKEDVHGRQK\GURORJLFVRLOJURXS
+6* DQGVL]HRIUDLQIDOOHYHQW7DEOHSURYLGHVYDOXHVRIUXQRIIGHSWKIRUYDULRXV
UDLQIDOOGHSWKVDQG+6*V6RLOVDUHDVVLJQHGWRDQ+6*EDVHGRQWKHLUSHUPHDELOLW\+6*
FDWHJRULHVIRUSHUYLRXVDUHDVLQWKH:DWHUVKHGVKDOOEHHVWLPDWHGE\FRQVXOWLQJORFDOVRLO
VXUYH\VSUHSDUHGE\WKH1DWLRQDO5HVRXUFH&RQVHUYDWLRQ6HUYLFH 15&6 RUE\DVWRUP
ZDWHUSURIHVVLRQDOHYDOXDWLQJVRLOWHVWLQJUHVXOWVIURPWKH:DWHUVKHG,IWKH+6*
FRQGLWLRQLVQRWNQRZQD+6*'VRLOFRQGLWLRQVKRXOGEHDVVXPHG
Table 2: Developed Land Pervious Area Runoff Depths
based on Precipitation depth and Hydrological Soil Groups (HSGs)
Rainfall Depth,
Inches
0.10
0.20
0.40
0.50
0.60
0.80
1.00
1.20
1.50
2.00

Pervious HSG
A/B
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.04
0.11
0.24

Runoff Depth, inches
Pervious HSG Pervious HSG
C
D
0.00
0.00
0.01
0.02
0.03
0.06
0.05
0.09
0.06
0.11
0.09
0.16
0.12
0.21
0.14
0.39
0.39
0.72
0.69
1.08

1RWHV5XQRIIGHSWKVGHULYHGIURPFRPELQDWLRQRIYROXPHWULFUXQRIIFRHIILFLHQWVIURP
7DEOHRISmall Storm Hydrology and Why it is Important for the Design of Stormwater
Control Practices3LWWDQGXVLQJWKH6WRUPZDWHU0DQDJHPHQW0RGHO 6:00 LQ
FRQWLQXRXVPRGHOPRGHIRUKRXUO\SUHFLSLWDWLRQGDWDIRU%RVWRQ0$





2) 'HWHUPLQHWKHDYDLODEOHVWRUDJHYROXPH IW RIWKHVWUXFWXUDO%03 %039ROXPHIW 
XVLQJWKH%03GLPHQVLRQVDQGGHVLJQVSHFLILFDWLRQV HJPD[LPXPVWRUDJHGHSWKILOWHU
PHGLDSRURVLW\ 
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3) 7RHVWLPDWHWKHQLWURJHQORDGUHGXFWLRQRID%03ZLWKDNQRZQVWRUDJHYROXPHFDSDFLW\
LWLVILUVWQHFHVVDU\WRGHWHUPLQHWKHSRUWLRQRIDYDLODEOH%03VWRUDJHFDSDFLW\ %03
9ROXPHIW WKDWZRXOGWUHDWWKHUXQRIIYROXPHJHQHUDWHGIURPWKHFRQWULEXWLQJ
LPSHUYLRXVDUHD ,$ IRUDUDLQIDOOHYHQWZLWKDGHSWKRIiLQFKHV LQ 7KLVZLOOUHTXLUH
NQRZLQJWKHFRUUHVSRQGLQJDPRXQWRIUXQRIIYROXPHWKDWZRXOGEHJHQHUDWHGIURPWKH
FRQWULEXWLQJSHUYLRXVDUHD 3$ IRUWKHVDPHUDLQIDOOHYHQW GHSWKRIiLQFKHV 8VLQJ
HTXDWLRQEHORZVROYHIRUWKH%03FDSDFLW\WKDWZRXOGEHDYDLODEOHWRWUHDWUXQRIIIURP
WKHFRQWULEXWLQJLPSHULRXVDUHDIRUWKHXQNQRZQUDLQIDOOGHSWKRIiLQFKHV VHHHTXDWLRQ
 

 %039ROXPHIW %039ROXPH ,$IW i%039ROXPH 3$IW i (Equation 3)
 
 :KHUH

WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03
 %039ROXPHIW

 %039ROXPH ,$IW i
WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03WKDWZRXOGIXOO\
WUHDWUXQRIIJHQHUDWHGIURPWKHFRQWULEXWLQJLPSHUYLRXV
DUHDIRUDUDLQIDOOHYHQWRIVL]HiLQFKHV

%039ROXPH 3$IW i
WKHDYDLODEOHVWRUDJHYROXPHRIWKH%03WKDWZRXOGIXOO\
WUHDWUXQRIIJHQHUDWHGIURPWKHFRQWULEXWLQJSHUYLRXVDUHD
IRUDUDLQIDOOHYHQWRIVL]HiLQFKHV

 6ROYLQJIRU%039ROXPH ,$IW i

 %039ROXPH ,$IW i %039ROXPHIW%039ROXPH 3$IW i (Equation 4)

7RGHWHUPLQH%039ROXPH ,$IW iUHTXLUHVSHUIRUPLQJDQLWHUDWLYHSURFHVVRIUHILQLQJ
HVWLPDWHVRIWKHUDLQIDOOGHSWKXVHGWRFDOFXODWHUXQRIIYROXPHVXQWLOWKHUDLQIDOOGHSWK
XVHGUHVXOWVLQWKHVXPRIUXQRIIYROXPHVIURPWKHFRQWULEXWLQJ,$DQG3$HTXDOLQJWKH
DYDLODEOH%03VWRUDJHFDSDFLW\ %039ROXPHIW )RUWKHSXUSRVHRIHVWLPDWLQJ%03
SHUIRUPDQFHLWZLOOEHFRQVLGHUHGDGHTXDWHZKHQWKH,$UXQRIIGHSWK LQ LVZLWKLQ
,$UXQRIIGHSWKXVHGLQWKHSUHYLRXVLWHUDWLRQ

)RUWKHILUVWLWHUDWLRQ  FRQYHUWWKH%039ROXPHIWGHWHUPLQHGLQVWHSLQWRLQFKHVRI
UXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH ,$LQ  XVLQJHTXDWLRQ
%039ROXPH ,$LQ   %039ROXPHIW,$ DFUH [ LQIWIWDFUH 
(Equation 5)

)RULWHUDWLRQVWKURXJKQ «Q FRQYHUWWKH%039ROXPH ,$IW QGHWHUPLQHGLQVWHS
DEHORZLQWRLQFKHVRIUXQRIIIURPWKHFRQWULEXWLQJLPSHUYLRXVDUHD
%039ROXPH ,$LQ «Q XVLQJHTXDWLRQ
%039ROXPH ,$LQ Q  %039ROXPH ,$IW Q,$ DFUH [ LQIWIWDFUH 
(Equation 6)
4) )RUWRQLWHUDWLRQVXVHWKHSHUYLRXVUXQRIIGHSWKLQIRUPDWLRQIURP7DEOHDQGHTXDWLRQ
WRGHWHUPLQHWKHWRWDOYROXPHRIUXQRII IW IURPWKHFRQWULEXWLQJ3$ %039ROXPH
3DJH6RI12














%039ROXPH 3$IW Q  3$[ UXQRIIGHSWK
(Equation 7)

3$3$3$Q [

IWDFUHLQ

5) )RULWHUDWLRQHVWLPDWHWKHSRUWLRQRI%039ROXPHWKDWLVDYDLODEOHWRWUHDWUXQRIIIURP
RQO\WKH,$E\VXEWUDFWLQJ%039ROXPH3$IWGHWHUPLQHGLQVWHSIURP%039ROXPH

IW GHWHUPLQHGLQVWHSDQGFRQYHUWWRLQFKHVRIUXQRIIIURP,$ VHHHTXDWLRQVDQG 
%039ROXPH ,$IW   %039ROXPHIW%039ROXPH 3$IW 

(Equation 8)

%039ROXPH ,$LQ   %039ROXPH ,$IW ,$ DFUH [ LQIW[DFUHIW
(Equation 9)

,IDGGLWLRQDOLWHUDWLRQV LHWKURXJKQ DUHQHHGHGHVWLPDWHWKHSRUWLRQRI%03YROXPH
WKDWLVDYDLODEOHWRWUHDWUXQRIIIURPRQO\WKH,$ %039ROXPH ,$LQ Q E\VXEWUDFWLQJ
%039ROXPH 3$IW QGHWHUPLQHGLQVWHSIURP%039ROXPH ,$IW QGHWHUPLQHG
LQVWHSDQGE\FRQYHUWLQJWRLQFKHVRIUXQRIIIURP,$XVLQJHTXDWLRQ 

6) )RULWHUDWLRQ$ DQLWHUDWLRQEHWZHHQDQGQ FRPSDUH%039ROXPH ,$LQ DWR%03
9ROXPH ,$LQ DGHWHUPLQHGIURPWKHSUHYLRXVLWHUDWLRQ D ,IWKHGLIIHUHQFHLQWKHVH
YDOXHVLVJUHDWHUWKDQRI%039ROXPH ,$LQ DWKHQUHSHDWVWHSVDQGXVLQJ%03
9ROXPH ,$LQ DDVWKHQHZVWDUWLQJYDOXHIRUWKHQH[WLWHUDWLRQ D ,IWKHGLIIHUHQFHLV
OHVVWKDQRUHTXDOWRRI%039ROXPH ,$LQ DWKHQWKHSHUPLWWHHPD\SURFHHGWRVWHS

7)





IRUDUDLQIDOOVL]HHTXDOWRWKHVXPRI%039ROXPH ,$LQ GHWHUPLQHGLQVWHS
7KHUXQRIIYROXPHIRUHDFKGLVWLQFWSHUYLRXVDUHDPXVWEHGHWHUPLQHG
3$IW
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'HWHUPLQHWKHQLWURJHQORDGUHGXFWLRQIRUWKHVWUXFWXUDO%03 %035HGXFWLRQ1 
XVLQJWKHDSSURSULDWH%03FXUYHRQ)LJXUHRUDQGWKH%039ROXPH ,$LQ QFDOFXODWHG
LQWKHILQDOLWHUDWLRQRIVWHSDQG

8) &DOFXODWHWKHQLWURJHQORDGUHGXFWLRQLQSRXQGVRIQLWURJHQIRUWKHVWUXFWXUDO%03 %03
5HGXFWLRQOEV1 XVLQJWKH%03/RDGDVFDOFXODWHGDERYHLQ([DPSOHDQGWKHSHUFHQW
QLWURJHQORDGUHGXFWLRQ %035HGXFWLRQ1 GHWHUPLQHGLQVWHSE\XVLQJHTXDWLRQ

%035HGXFWLRQOEV1 %03/RDG[ %035HGXFWLRQ1 (Equation 10)

Example 2: Determine the nitrogen load reduction for a structural BMP with a known
design volume when the contributing drainage area has impervious and pervious surfaces

$SHUPLWWHHLVFRQVLGHULQJDQLQILOWUDWLRQEDVLQWRFDSWXUHDQGWUHDWUXQRIIIURPDSRUWLRQRIWKH
:DWHUVKHGGUDLQLQJWRWKHLPSDLUHGZDWHUERG\7KHFRQWULEXWLQJGUDLQDJHDUHDLVDFUHV
DQGLVLPSHUYLRXV7KHSHUYLRXVGUDLQDJHDUHD 3$ LV+6*'DQG+6*&$Q
LQILOWUDWLRQEDVLQZLWKWKHIROORZLQJVSHFLILFDWLRQVFDQEHSODFHGDWWKHGRZQJUDGLHQWHQGRIWKH
FRQWULEXWLQJGUDLQDJHDUHDZKHUHVRLOWHVWLQJUHVXOWVLQGLFDWHVDQLQILOWUDWLRQUDWH ,5 RI
LQKU
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Example continued:

Bottom
Structure
area
(acre)
,QILOWUDWLRQEDVLQ


Top
surface
area (acre)


Maximum
pond depth
(ft)


Design
storage
volume (ft3)


Infiltration
Rate
(in/hr)



'HWHUPLQHWKH
A) 3HUFHQWQLWURJHQORDGUHGXFWLRQ %035HGXFWLRQ1 IRUWKHVSHFLILHGLQILOWUDWLRQ
EDVLQDQGWKHFRQWULEXWLQJLPSHUYLRXVDQGSHUYLRXVGUDLQDJHDUHDDQG

B) 1LWURJHQUHGXFWLRQLQSRXQGVWKDWZRXOGEHDFFRPSOLVKHGE\WKH%03 %03
5HGXFWLRQOEV1 
Solution:



1) $VXUIDFHLQILOWUDWLRQEDVLQLVEHLQJFRQVLGHUHG,QIRUPDWLRQIRUWKHFRQWULEXWLQJ
LPSHUYLRXV ,$ DQGSHUYLRXV 3$ DUHDVDUHVXPPDUL]HGLQEHORZ
Impervious area characteristics
ID
% Impervious Area (acre)
,$





Pervious area characteristics
Area (acre)
Hydrologic Soil
Group (HSG)
3$

'
3$

&
ID

2) 7KHDYDLODEOHVWRUDJHYROXPH IW RIWKHLQILOWUDWLRQEDVLQ %039ROXPHIW LV
GHWHUPLQHGIURPWKHGHVLJQGHWDLOVDQGEDVLQGLPHQVLRQV%039ROXPHIW IW
3) 7RGHWHUPLQHZKDWWKH%03GHVLJQVWRUDJHYROXPHLVLQWHUPVRIUXQRIIGHSWK LQ IURP
,$DQLWHUDWLYHSURFHVVLVXQGHUWDNHQ


Solution Iteration 1
)RUWKHILUVWLWHUDWLRQ  WKH%039ROXPHIWLVFRQYHUWHGLQWRLQFKHVRIUXQRIIIURPWKH
FRQWULEXWLQJLPSHUYLRXVDUHD %039ROXPH ,$LQ  XVLQJHTXDWLRQ

%039ROXPH ,$LQ   IWDFUH [ LQIWIWDFUH 


 LQ
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Solution Continued:
4-1)7KHWRWDOYROXPHRIUXQRII IW IURPWKHFRQWULEXWLQJ3$ %039ROXPH3$IW IRUD
UDLQIDOOVL]HHTXDOWRWKHVXPRI%039ROXPH ,$LQ GHWHUPLQHGLQVWHSLVGHWHUPLQHG


IRUHDFKGLVWLQFWSHUYLRXVDUHDXVLQJWKHLQIRUPDWLRQIURP7DEOHDQGHTXDWLRQ
,QWHUSRODWLRQZDVXVHGWRGHWHUPLQHUXQRIIGHSWKV

%039ROXPH 3$IW   DFUH[ LQ  DFUH[ LQ [IWDFUHLQ



 IW
5-1))RULWHUDWLRQWKHSRUWLRQRI%039ROXPHWKDWLVDYDLODEOHWRWUHDWUXQRIIIURPRQO\WKH
,$LVHVWLPDWHGE\VXEWUDFWLQJWKH%039ROXPH 3$IW GHWHUPLQHGLQVWHSIURP
%039ROXPHIWGHWHUPLQHGLQVWHSDQGFRQYHUWHGWRLQFKHVRIUXQRIIIURP,$

%039ROXPH ,$IW  IW±IW
 IW
%039ROXPH ,$LQ   IWDFUH [ LQIW[DFUHIW
LQ

6-1)7KHGLIIHUHQFHEHWZHHQ%039ROXPH ,$LQ LQDQG%039ROXPH ,$LQ LQ
LVGHWHUPLQHGDQGIRXQGWREHVLJQLILFDQWO\JUHDWHUWKDQ

'LIIHUHQFH  LQ±LQ LQ [
 
7KHUHIRUHVWHSVWKURXJKDUHUHSHDWHGVWDUWLQJZLWK%039ROXPH ,$LQ  LQ
Solution Iteration 2
4-2)%039ROXPH 3$IW 





5-2)%039ROXPH ,$IW 


 DFUH[LQ  DFUH[LQ [IWDFUHLQ
IW
IW±IW 
IW

%039ROXPH ,$LQ   IWDFUH [ LQIW[DFUHIW
LQ







6-2)'LIIHUHQFH   LQ±LQ LQ [


 

7KHGLIIHUHQFHRILVDFFHSWDEOH
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Solution Continued:
7) 7KHQLWURJHQORDGUHGXFWLRQIRUWKHLQILOWUDWLRQEDVLQ %035HGXFWLRQ1 LV
GHWHUPLQHGE\XVLQJWKH55WUHDWPHQWFXUYHLQ)LJXUHDQGWKHWUHDWPHQWYROXPH %03
9ROXPH1HW,$LQ LQ FDOFXODWHGLQVWHSDQGLVBMP Reduction %-N = 56%
9) 7KHQLWURJHQORDGUHGXFWLRQLQSRXQGVRIQLWURJHQ %035HGXFWLRQOEV1 IRUWKHSURSRVHG
LQILOWUDWLRQEDVLQLVFDOFXODWHGE\XVLQJHTXDWLRQZLWKWKH%03/RDG DVGHWHUPLQHG
E\WKHSURFHGXUHLQ([DPSOH DQGWKH1WDUJHWRI

%035HGXFWLRQOEV1 %031/RDG[ 1WDUJHW 
(Equation 11)



)ROORZLQJH[DPSOHWKH%03ORDGLVFDOFXODWHG
%031/RDG   ,$[LPSHUYLRXVFRYHUQLWURJHQH[SRUWORDGLQJUDWH 
 3$+6*'[SHUYLRXVFRYHUQLWURJHQH[SRUWORDGLQJUDWH+6*'
 3$+6*&[SHUYLRXVFRYHUQLWURJHQH[SRUWORDGLQJUDWH+6*& 


  DFUH[OEVDFUH\U  DFUH[OEVDFUH\U 
 DFUH[OEVDFUH\U 


  OEV\U

%035HGXFWLRQOEV1 OEV\U[ 152.0 lbs/yr
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Figure 1: Regional BMP Performance Curve for Annual Nitrogen Load Removal: System
Design by the University of New Hampshire Stormwater Center (UNHSWC)
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Table 3. Classification of BMP to Determine Nitrogen Reduction1
Structural BMP
Classification
,QILOWUDWLRQ7UHQFK
5XQRII5HGXFWLRQ 55 
,QILOWUDWLRQ%DVLQRURWKHUVXUIDFHLQILOWUDWLRQ
5XQRII5HGXFWLRQ 55 
SUDFWLFH
%LRUHWHQWLRQ3UDFWLFH
5XQRII5HGXFWLRQ 55 
*UDYHO:HWODQG6\VWHP
6WRUPZDWHU7UHDWPHQW 67 
3RURXV3DYHPHQW
5XQRII5HGXFWLRQ 55
:HW3RQGRUZHWGHWHQWLRQEDVLQ
6WRUPZDWHU7UHDWPHQW 67 
'U\3RQGRUGHWHQWLRQEDVLQ
5XQRII5HGXFWLRQ 55 
:DWHU4XDOLW\6ZDOH
5XQRII5HGXFWLRQ 55 
1

Recommendations of the Expert Panel to Define Removal Rates for New State Stormwater Performance Standards
KWWSFKHVDSHDNHVWRUPZDWHUQHWZSFRQWHQWSOXJLQVGRZQORDGPRQLWRUGRZQORDGSKS"LG 5HWULHYHG

Figure 2: Total Nitrogen Removal for RR and ST Practices

$GRSWHGIURP)LQDO&%3$SSURYHG([SHUW3DQHO5HSRUWRQ6WRUPZDWHU5HWURILWV
KWWSFKHVDSHDNHVWRUPZDWHUQHWZSFRQWHQWSOXJLQVGRZQORDGPRQLWRUGRZQORDGSKS"LG 5HWULHYHG
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