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[bookmark: _Toc2603373]Executive Summary
Introduction: The purpose of a Massachusetts Watershed-Based Plan (WBP) is to organize information about Massachusetts' watersheds, and present it in a format that will enhance the development and implementation of projects that will restore water quality and beneficial uses in the Commonwealth. The Massachusetts WBP follows USEPA's recommended format for “nine-element” watershed plans. This WBP was developed by Geosyntec Consultants (Geosyntec) under the direction of the Canton Department of Public Works with funding, input, and collaboration with the Massachusetts Department of Environmental Protection (MassDEP).  
The Neponset River Watershed includes approximately 130 square miles of land southwest of Boston. It drains to the Neponset River which stretches for approximately 30 miles from its headwaters in Foxborough to its outlet near Dorchester and Quincy. This WBP focuses specifically on Pequit Brook and Beaver Meadow Brook and their associated tributaries and waterbodies that ultimately drain to the Neponset River within the Town of Canton.  
[bookmark: _Toc484078133][bookmark: _Toc484078499]Impairments and Pollution Sources: The Neponset River is a category 5 water body on the Massachusetts List of Integrated Waters due to a variety of impairments from multiple sources, including impairments related to fecal coliform and nutrients (phosphorus). Because of these impairments, a TMDL for bacteria was issued for the Neponset River watershed that includes part of the Town of Canton watershed. Pequit Brook and Beaver Meadow Brook are also listed on the Massachusetts List of Integrated Waters for impairments relating to dissolved oxygen. The sources of the impairments for Pequit Brook and Beaver Meadow Brook are unknown; however, stormwater has been identified as a priority concern by past MassDEP WBPs for the Neponset River watershed and the Neponset River TMDL, as well as by other organizations, such as Executive Office of Energy & Environmental Affairs. 
Monitoring data collected by the Citizens Water Monitoring Network, managed by the Neponset River Watershed Association, regularly tracks concentrations of dissolved oxygen, phosphorus, and E. coli in Pequit Brook and Beaver Meadow Brook. Results of this water quality monitoring suggest that the streams often face low levels of dissolved oxygen, high levels of phosphorus, and regularly fail to meet water quality standards for swimming and fishing, following wet weather events. 
Goals, Management Measures, and Funding: Water quality goals for this WBP are focused on addressing the Neponset River Watershed Bacteria TMDL, listed dissolved oxygen impairments, and observed elevated concentrations of phosphorus from ambient monitoring data. It is expected that these reductions will result in improvements to listed impairments throughout the study area. This WBP includes an adaptive sequence to establish and track specific water quality goals. First, an interim goal has been established to reduce phosphorus loading by 10 pounds in the next five years. From there, focus will be shifted to the long-term goal of delisting all assessment units within the study area based on adaptively adjusting goals based on ongoing monitoring results.  
It is expected that goals will be accomplished primarily through installation of structural BMPs to capture runoff and reduce loading, as well as implementation of non-structural BMPs (e.g., street sweeping, catch basin cleaning), and watershed education and outreach. Structural BMPs will first be implemented at Devoll Field and Luce School per a Fiscal Year 2018 Section 319 grant. From there, additional planning and implementation is expected to be performed, focusing on each water body in the study area. 
It is expected that funding for management measures will be obtained from a variety of sources including Section 319 Grant Funding, Town Capital Funds, Volunteer efforts, and other sources. 
Public Education and Outreach: Goals of public education and outreach are to provide information about proposed stormwater improvements and their anticipated benefits and to promote watershed stewardship. The Town of Canton and Neponset River Watershed Association aim to engage watershed residents and businesses through interpretive signage, educational mailing, online resources, school visit programs, and a variety of other means. It is expected that these programs will be evaluated by tracking coverage from local media, number of mailers distributed, activity on online resources, and other tools applicable to the type of outreach performed.
Implementation Schedule and Evaluation Criteria: Project activities will be implemented based on information outlined in the following elements for monitoring, implementation of structural BMPs, and public education and outreach activities. It is expected that water quality monitoring will enable direct evaluation of improvements over time. Other indirect evaluation metrics are also recommended, included quantification of potential pollutant load reductions from non-structural BMPs (e.g., street sweeping). The interim goal of this WBP is to reduce land use-based phosphorus loading by 10 pounds by 2024. The long-term goal of this WBP is to de-list the all waterbodies within the study area from the 303(d) list. The WBP will be re-evaluated and adjusted, as needed, once every three years.  

[bookmark: _Toc532396141][bookmark: _Toc2603374]Introduction
[image: Asking probing questions clipart][bookmark: _Toc486344327][bookmark: _Toc516234971][bookmark: _Toc529539254][bookmark: _Toc532396142][bookmark: _Toc2346719][bookmark: _Toc2596780][bookmark: _Toc2603375]What is a Watershed-Based Plan?





[bookmark: _Toc516234972][bookmark: _Toc529539255][bookmark: _Toc532396143][bookmark: _Toc2603376]Purpose & Need
The purpose of a Massachusetts Watershed-Based Plan (WBP) is to organize information about Massachusetts' watersheds, and present it in a format that will enhance the development and implementation of projects that will restore water quality and beneficial uses in the Commonwealth. The Massachusetts WBP follows USEPA's recommended format for “nine-element” watershed plans, as described below. 
All states are required to develop WBPs, but not all states have taken the same approach. Most states develop watershed-based plans only for selected watersheds. MassDEP's approach has been to develop a tool to support statewide development of WBPs, so that good projects in all areas of the state may be eligible for federal watershed implementation grant funds under Section 319 of the Clean Water Act. 
USEPA guidelines promote the use of Section 319 funding for developing and implementing WBPs. WBPs are required for all projects implemented with Section 319 funds, and are recommended for all watershed projects, whether they are designed to protect unimpaired waters, restore impaired waters, or both.
[bookmark: _Toc516234973][bookmark: _Toc529539256][bookmark: _Toc532396144][bookmark: _Toc2603377]Watershed-Based Plan Outline 
This WBP for Canton’s municipal separate storm sewer system (MS4) watershed includes nine elements (a through i) in accordance with USEPA Guidelines: 
1. An identification of the causes and sources or groups of similar sources that will need to be controlled to achieve the load reductions estimated in this watershed-based plan (and to achieve any other watershed goals identified in the watershed-based plan), as discussed in item (b) immediately below. 
1. An estimate of the load reductions expected for the management measures described under paragraph (c) below (recognizing the natural variability and the difficulty in precisely predicting the performance of management measures over time).
1. A description of the nonpoint source (NPS) management measures needed to achieve the load reductions estimated under paragraph (b) above (as well as to achieve other watershed goals identified in this watershed-based plan), and an identification (using a map or a description) of the critical areas in which those measures will be needed to implement this plan.
1. An estimate of the amounts of technical and financial assistance needed, associated costs, and/or the sources and authorities that will be relied upon, to implement this plan. As sources of funding, States should consider the use of their Section 319 programs, State Revolving Funds, USDA's Environmental Quality Incentives Program and Conservation Reserve Program, and other relevant Federal, State, local and private funds that may be available to assist in implementing this plan.
1. An information/education component that will be used to enhance public understanding of the project and encourage their early and continued participation in selecting, designing, and implementing the NPS management measures that will be implemented.
1. A schedule for implementing the NPS management measures identified in this plan that is reasonably expeditious.
1. A description of interim, measurable milestones for determining whether NPS management measures or other control actions are being implemented.
1. A set of criteria to determine if loading reductions are being achieved over time and substantial progress is being made towards attaining water quality standards and, if not, the criteria for determining whether this watershed-based plan needs to be revised or, if a NPS Total Maximum Daily Load (TMDL) has been established, whether the TMDL needs to be revised.
1. A monitoring component to evaluate the effectiveness of the implementation efforts over time, measured against the criteria established under item (h) immediately above.
[bookmark: _Toc516234974][bookmark: _Toc529539257][bookmark: _Toc532396145][bookmark: _Toc2603378]Project Partners and Stakeholder Input
This WBP was developed by Geosyntec Consultants (Geosyntec) under the direction of the Canton Department of Public Works with funding, input, and collaboration with the Massachusetts Department of Environmental Protection (MassDEP).  This WBP was developed using funds from the Section 319 program to assist grantees in developing technically robust WBPs using MassDEP’s Watershed-Based Planning Tool.  Canton was a recipient of Section 319 funding in Fiscal Year 2018.  
Core project stakeholders included:
· Michael Trotta, Superintendent – Canton Department of Public Works
· Barbara Reardon – Canton Town Engineer
· Town of Canton Board of Selectmen
· Neponset River Watershed Association
· Jane Peirce – MassDEP
This WBP was developed as part of an iterative process. The Geosyntec project team collected and reviewed existing data from the Town of Canton. This information was then used to develop a preliminary WBP for review by core project stakeholders. A stakeholder conference call was then held to solicit input and gain consensus on elements included in the plan (e.g., water quality goals, public outreach activities, etc.). The WBP was finalized once stakeholder consensus was obtained for all elements. 
[bookmark: _Toc516234975][bookmark: _Toc529539258][bookmark: _Toc532396146][bookmark: _Toc2603379]Data Sources 
This WBP was developed using the framework and data sources provided by MassDEP’s Watershed-Based Planning Tool and supplemented by data from additional studies. Supplemental data sources were reviewed and are summarized in subsequent sections of this WBP, if relevant, as listed by Table 1.
Table 1: Supplemental Data Sources
	[bookmark: _Hlk529520221]Title / Description
	Source
	Date

	Neponset River Watershed Association Citizen Water Monitoring Network
	https://www.neponset.org/your-watershed/cwmn-data/ 
	1994-present

	Final Report – FY2016 Sustainable Water Management Initiative Grant
	Town of Canton
	2016



[bookmark: _Toc529539259][bookmark: _Toc532396147][bookmark: _Toc2603380]Summary of Past and Ongoing Work
Mitigation and Minimization Alternatives to Improve Streamflow in the Neponset River Watershed
In 2016, the Town of Canton was awarded funding through the Sustainable Water Management Initiative Grant to perform a study to evaluate water management alternatives for improving streamflow in the Neponset River watershed. The study focused on estimates of water volumes available for mitigation, listing costs associated with mitigation measures, evaluating effectiveness of mitigation measures for improving streamflow, and comparison of costs and overall basin impacts. The study also identified and prioritized 128 sites for stormwater retrofits. 
Neponset River Watershed Association Citizen Water Monitoring Network
The Citizen Water Monitoring Network (CWMN), led by the Neponset River Watershed Association and partially funded by the Town of Canton, has been collecting water quality data throughout the Neponset River Watershed since 1994. Refer to the website or Element A.3 for more details. 
Town of Canton Stormwater Requirements for Site Plans
The Town of Canton is working to establish water quality bylaws with town-wide water quality criteria for new subdivisions. The effort is aimed at integrating stormwater criteria into the requirements for site plans that are reviewed. 
Town of Canton Stormwater Infrastructure Maintenance
The Town of Canton has mapped stormwater infrastructure, such as outfalls, since 2003 and has also tracked stormwater maintenance (catch basin cleaning, street sweeping, outfall maintenance, etc.) since 2008.  Town efforts have also included outfall sampling, most recently in 2010. 


[bookmark: _Toc2603381]Element A: Identify Causes of Impairment & Pollution Sources
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[bookmark: _Toc2603382]General MS4 Watershed Information
The Neponset River Watershed includes approximately 130 square miles of land southwest of Boston. It drains to the Neponset River which stretches for approximately 30 miles from its headwaters in Foxborough to its outlet near Dorchester and Quincy. The Town of Canton is located at the heart of the Neponset River Watershed and includes major tributaries to the Neponset River, such as Pequid Brook (a.k.a. Pequit Brook) and Beaver Meadow Brook (which both converge at the East Branch of the Neponset River). 
This WBP focuses specifically on Pequit Brook and Beaver Meadow Brook and their associated tributaries and waterbodies that ultimately drain to the Neponset River within the Town of Canton. Since these waterbodies are all located within Canton’s regulated Municipal Separate Storm Sewer System (MS4), the Watershed-Based Planning Tool’s MS4 module was used to develop this plan to enable computation of statistics for these waterbodies specific to the Town of Canton.  
Table A-1 presents the general watershed information within the applicable MS4 subwatersheds[footnoteRef:1] and Figure A-1 includes a map of subwatershed boundaries. [1:  MS4 subwatersheds are defined by the WBP-tool by intersecting MassGIS drainage sub-basins with regulated MS4 areas.] 

Table A-1: General Subwatershed Information
	[bookmark: ELEMA_GENINFO_TBL]MS4 Subwatershed #
	Waterbody Names (Assessment Unit ID)
	Subwatershed Area (ac)
	Major Basin

	CANTON_01
	Glen Echo Pond (MA73022);  Pequit Brook (MA73-22);  York Brook
	2336.6 (ac)
	BOSTON HARBOR

	CANTON_05
	Pequit Brook (MA73-22);  Reservoir Pond (MA73048)
	1064.3 (ac)
	BOSTON HARBOR

	CANTON_08
	Beaver Meadow Brook (MA73-20);  Bolivar Pond (MA73005);  East Branch (MA73-05);  East Branch Neponset River;  Forge Pond (MA73020);  Massapoag Brook (MA73-21);  Pequit Brook (MA73-22)
	909.6 (ac)
	BOSTON HARBOR

	CANTON_11
	Beaver Meadow Brook (MA73-20)
	706.8 (ac)
	BOSTON HARBOR




[image: ]
Figure A-1: MS4 Subwatershed Boundary Map Canton_08
Approximate Watershed Boundary
Beaver Meadow Brook
Pequit Brook
Canton_05
Canton_11
Canton_01

(MassGIS, 2007; MassGIS, 1999; MassGIS, 2001; USGS, 2016)


[bookmark: _Toc2603383]MassDEP Water Quality Assessment Report and TMDL Review
The following reports are available:
· Neponset River Watershed 2004 Water Quality Assessment Report
· Northeast Regional Mercury Total Maximum Daily Load Final Addendum for Massachusetts 
· Total Maximum Daily Loads of Bacteria for Neponset River Basin 
[bookmark: ELEMA_WQLTYRPTS_TBL]Select excerpts from these documents relating to the water quality in the Canton subwatershed are included below (note: relevant information is included directly from these documents for informational purposes and has not been modified). Additional information on the TMDL for Bacteria in the Neponset River Basin is included in Appendix A. 
	Neponset River Watershed 2004 Water Quality Assessment Report (MA73022 - Glen Echo Pond )

	Aquatic Life
A non-native species (Myriophyllum heterophyllum) has been observed in Glen Echo Pond.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
Insufficient data were available to assess the Primary Contact Use.

Secondary Contact
Insufficient data were available to assess the Secondary Contact Use.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



	Neponset River Watershed 2004 Water Quality Assessment Report (MA73-20 - Beaver Meadow Brook )

	Aquatic Life
Insufficient data were available to assess the Aquatic Life Use.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
NepRWA collected E. coli samples at one site in 2007 and 2008. The annual geometric means of the samples collected at the site during the primary contact season were 49 CFU/100ml and 48 CFU/100ml. These results do not violate the geometric mean criterion (126 CFU/100ml) for E. coli.

Secondary Contact
NepRWA collected E. coli samples at one site in 2007 and 2008. The annual geometric means of the samples collected at the site were 49 CFU/100ml and 48 CFU/100ml. These results do not violate the geometric mean criterion (630 CFU/100ml) for E. coli.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



	Neponset River Watershed 2004 Water Quality Assessment Report (MA73-05 - East Branch Neponset River )

	Aquatic Life
Insufficient data were available to assess the Aquatic Life Use.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
NepRWA collected E. coli samples at one site in 2008. The annual geometric mean of the samples collected at the site during the primary contact season was 179 CFU/100ml. This result violates the geometric mean criterion (126 CFU/100ml) for E. coli.

Secondary Contact
NepRWA collected E. coli samples at one site in 2007 and 2008. The annual geometric means of the samples collected at the site were 179 CFU/100ml and 183 CFU/100ml. These results do not violate the geometric mean criterion (630 CFU/100ml) for E. coli.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



	Neponset River Watershed 2004 Water Quality Assessment Report (MA73-22 - Pequit Brook )

	Aquatic Life
NepRWA measured dissolved oxygen at two sites in 2007 and 2008 (n=20) and found eight violations of the dissolved oxygen criterion (5.0 mg/L). The violations ranged from 3.3 mg/L to 4.9 mg/L.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
NepRWA collected E. coli samples at one site in 2007 and 2008. The annual geometric means of the samples collected at each site during the primary contact season ranged from 33 CFU/100ml to 123 CFU/100ml. These results do not violate the geometric mean criterion (126 CFU/100ml) for E. coli. An Alert Status is identified for this use due to spikes in E. coli concentrations.

Secondary Contact
NepRWA collected E. coli samples at two sites in 2007 and 2008. The annual geometric means of the samples collected at each site ranged from 33 CFU/100ml to 175 CFU/100ml. These results do not violate the geometric mean criterion (630 CFU/100ml) for E. coli.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



	Neponset River Watershed 2004 Water Quality Assessment Report (MA73-21 - Massapoag Brook )

	Aquatic Life
Non-native species (Cabomba caroliniana, Marsilea quadrifolia) have been observed in Manns Pond which is part of this segment.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
NepRWA collected E. coli samples at two sites in 2007 and 2008. The annual geometric means of the samples collected at each site during the primary contact season ranged from 10 CFU/100ml to 65 CFU/100ml. These results do not violate the geometric mean criterion (126 CFU/100ml) for E. coli.

Secondary Contact
NepRWA collected E. coli samples at two sites in 2007 and 2008. The annual geometric means of the samples collected at each site ranged from 10 CFU/100ml to 65 CFU/100ml. These results do not violate the geometric mean criterion (630 CFU/100ml) for E. coli.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



	Neponset River Watershed 2004 Water Quality Assessment Report (MA73048 - Reservoir Pond )

	Aquatic Life
Non-native species (Myriophyllum heterophyllum, Cabomba caroliniana) have been observed in Reservoir Pond.

Fish Consumption
This waterbody does not have a site-specific fish consumption advisory. All applicable statewide fish consumption advisories issued by MA DPH due to mercury contamination apply to this waterbody (See Special Note 2).

Primary Contact
Insufficient data were available to assess the Primary Contact Use.

Secondary Contact
Insufficient data were available to assess the Secondary Contact Use.

Aesthetics
Insufficient data were available to assess the Aesthetic Use.

Report Recommendations:
NA



[bookmark: _Toc2603384]Additional Water Quality Data
[bookmark: _Hlk1740790]The Neponset River Watershed Association’s Citizen Water Monitoring Network (CWMN) has been collecting water quality data throughout the Neponset River Watershed since 1994. Sampling sites are visited on a monthly basis and are assessed for: 
· Depth of the water body 
· Rate of water flow
· Clarity, color, and odor of the water
· Temperature of the air & water 
· Current and prior weather
· Dissolved oxygen levels 
· Analytical tests for pH, bacteria (e. coli), total phosphorus, total nitrogen, ammonia, chlorophyll-a, and other parameters
The CWMN includes four sites relative to the study area presented by this WBP (See Figure A-2). Results suggest that Pequit Brook and Beaver Meadow Brook suffer from high levels of phosphorus regularly exceeding 50 µg/L. Results also suggest that Pequit Brook (upstream of Reservoir Pond) often experiences levels of dissolved oxygen less than 5 mg/L, not sustainable for supporting fish. In addition, Pequit Brook and Beaver Meadow Brook regularly fail to meet water quality standards for swimming and fishing following wet weather events. In 2018, the geometric mean concentrations for E.coli were 324 CFU/100mL (PQB036) and 266 CFU/100mL (PQB040) in Pequit Brook and 498 CFU/100mL in Beaver Meadow Brook.
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(BMB026) 
Pequit Brook
(PQB036) 
 East Branch
(EAB010) 
Pequit Brook
(PQB040) 

Figure A-2. CWMN Water Quality Monitoring Locations within the focus area of this WBP. 
(Source: https://www.neponset.org/your-watershed/cwmn-data/)
[bookmark: _Toc2603385]
Water Quality Impairments
The Neponset River is listed under category 5 of the Massachusetts List of Integrated Waters due to over 30 impairments including sedimentation/siltation, dissolved oxygen, fecal coliform, total phosphorus, turbidity, excess algal growth, and DDT, among others. A TMDL has been established for the Neponset River watershed for bacteria. In addition, Pequit Brook and Beaver Meadow Brook are both listed under category 5 of the Massachusetts List of Integrated Waters due to dissolved oxygen. Additional tributaries and waterbodies within the study area of this Watershed-Based Plan as delineated by MS4 boundaries are also listed on the Massachusetts List of Integrated Waters for a range of impairments including non-aquatic native plants, turbidity, total phosphorus, and others. 
Refer to Table A-2 for applicable integrated waters categories and to Tables A-3 for a summary of impairments and sources within the study area. The sources of the impairments listed in Table A-3 for Pequit Brook and Beaver Meadow Brook are unknown; however, stormwater has been identified as a priority concern by past MassDEP WBPs for the Neponset River watershed, by the Executive Office of Energy & Environmental Affairs’ (EEA) Boston Harbor Watershed Assessment and Action Plan, and by the Neponset River TMDL (Town of Canton, 2017). 
Table A-2: 2012 MA Integrated List of Waters Categories
	Integrated List Category
	Description

	1
	Unimpaired and not threatened for all designated uses.

	2
	Unimpaired for some uses and not assessed for others.

	3
	Insufficient information to make assessments for any uses.

	4
	Impaired or threatened for one or more uses, but not requiring calculation of a Total Maximum Daily Load (TMDL), including:
     4a: TMDL is completed
     4b: Impairment controlled by alternative pollution control requirements
     4c: Impairment not caused by a pollutant - TMDL not required

	5
	Impaired or threatened for one or more uses and requiring preparation of a TMDL.



Tables A-3: Water Quality Impairments
	[bookmark: ELEMA_WQIMPAIRMENTS_TBL]MS4 Subwatershed #: CANTON_01

	Assessment
Unit ID
	Waterbody
	Integrated
List
Category
	Designated Use
	Impairment Cause
	Impairment Source

	MA73022
	Glen Echo Pond
	4C
	Fish, other Aquatic Life and Wildlife
	Non-Native Aquatic Plants
	Introduction of Non-native Organisms (Accidental or Intentional)

	MA73-22
	Pequit Brook
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown



	MS4 Subwatershed #: CANTON_05

	Assessment
Unit ID
	Waterbody
	Integrated
List
Category
	Designated Use
	Impairment Cause
	Impairment Source

	MA73-22
	Pequit Brook
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown

	MA73048
	Reservoir Pond
	4A
	Fish Consumption
	Mercury in Fish Tissue
	Atmospheric Deposition - Toxics

	MA73048
	Reservoir Pond
	4A
	Fish, other Aquatic Life and Wildlife
	Non-Native Aquatic Plants
	Introduction of Non-native Organisms (Accidental or Intentional)



	MS4 Subwatershed #: CANTON_08

	Assessment
Unit ID
	Waterbody
	Integrated
List
Category
	Designated Use
	Impairment Cause
	Impairment Source

	MA73005
	Bolivar Pond
	5
	Primary Contact Recreation
	Turbidity
	Source Unknown

	MA73005
	Bolivar Pond
	5
	Fish, other Aquatic Life and Wildlife
	Non-Native Aquatic Plants
	Introduction of Non-native Organisms (Accidental or Intentional)

	MA73020
	Forge Pond
	5
	Primary Contact Recreation
	Turbidity
	Source Unknown

	MA73-05
	East Branch
	5
	Fish Consumption
	DDT
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Aquatic Macroinvertebrate Bioassessments
	Contaminated Sediments

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Aquatic Macroinvertebrate Bioassessments
	Impacts from Hydrostructure Flow Regulation/modification

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Aquatic Macroinvertebrate Bioassessments
	Industrial Point Source Discharge

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Aquatic Macroinvertebrate Bioassessments
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Low flow alterations
	Contaminated Sediments

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Low flow alterations
	Impacts from Hydrostructure Flow Regulation/modification

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Low flow alterations
	Industrial Point Source Discharge

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Low flow alterations
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Other
	Contaminated Sediments

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Other
	Impacts from Hydrostructure Flow Regulation/modification

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Other
	Industrial Point Source Discharge

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Other
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Contaminated Sediments

	MA73-22
	Pequit Brook
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown

	MA73-21
	Massapoag Brook
	5
	Primary Contact Recreation
	Turbidity
	Source Unknown

	MA73-21
	Massapoag Brook
	5
	Aesthetic
	Turbidity
	Source Unknown

	MA73-21
	Massapoag Brook
	5
	Fish, other Aquatic Life and Wildlife
	Aquatic Macroinvertebrate Bioassessments
	Source Unknown

	MA73-21
	Massapoag Brook
	5
	Fish, other Aquatic Life and Wildlife
	Non-Native Aquatic Plants
	Introduction of Non-native Organisms (Accidental or Intentional)

	MA73-21
	Massapoag Brook
	5
	Fish, other Aquatic Life and Wildlife
	Phosphorus (Total)
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Impacts from Hydrostructure Flow Regulation/modification

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Industrial Point Source Discharge

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	PCB in Fish Tissue
	Source Unknown

	MA73-05
	East Branch
	5
	Fish, other Aquatic Life and Wildlife
	Temperature, water
	Impacts from Hydrostructure Flow Regulation/modification

	MA73-05
	East Branch
	5
	Primary Contact Recreation
	Escherichia coli
	Source Unknown

	MA73-05
	East Branch
	5
	Primary Contact Recreation
	Fecal Coliform
	Unspecified Urban Stormwater

	MA73-20
	Beaver Meadow Brook
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown

	MA73-21
	Massapoag Brook
	5
	Secondary Contact Recreation
	Turbidity
	Source Unknown



	MS4 Subwatershed #: CANTON_11

	Assessment
Unit ID
	Waterbody
	Integrated
List
Category
	Designated Use
	Impairment Cause
	Impairment Source

	MA73-20
	Beaver Meadow Brook
	5
	Fish, other Aquatic Life and Wildlife
	Oxygen, Dissolved
	Source Unknown



[bookmark: _Toc2603386]Water Quality Goals
Water quality goals may be established for a variety of purposes, including the following:
a.)	For waterbodies with known impairments, a Total Maximum Daily Load (TMDL) is established by MassDEP and the United States Environmental Protection Agency (USEPA) as the maximum amount of the target pollutant that the waterbody can receive and still safely meet water quality standards. If the waterbody has a TMDL for total phosphorus (TP) or total nitrogen (TN), or total suspended solids (TSS), that information is provided below and included as a water quality goal.
b.)	For waterbodies without a TMDL for total phosphorus (TP), a default water quality goal for TP is based on target concentrations established in the Quality Criteria for Water (USEPA, 1986) (also known as the “Gold Book”).  The Gold Book states that TP should not exceed 50 ug/L in any stream at the point where it enters any pond, lake, or reservoir, nor 25 ug/L within a pond, lake, or reservoir. For the purposes of developing WBPs, MassDEP has adopted 50 ug/L as the TP target for all streams at their downstream discharge point, regardless of which type of water body the stream discharges to.
c.)	Massachusetts Surface Water Quality Standards (314 CMR 4.00, 2013) prescribe the minimum water quality criteria required to sustain a waterbody’s designated uses. Table A-4 lists the Class for each Assessment Unit ID within the Canton subwatersheds. The water quality goal(s) for bacteria are based on the Massachusetts Surface Water Quality Standards. 
Tables A-4: Surface Water Quality Classification by Assessment Unit ID
	[bookmark: ELEMA_WQSTANDARDS_TBL]MS4 Subwatershed #: CANTON_01

	Assessment
Unit ID
	Waterbody
	Class

	MA73022
	Glen Echo Pond
	B

	MA73-22
	Pequit Brook
	B



	MS4 Subwatershed #: CANTON_05

	Assessment
Unit ID
	Waterbody
	Class

	MA73048
	Reservoir Pond
	B

	MA73-22
	Pequit Brook
	B



	MS4 Subwatershed #: CANTON_08

	Assessment
Unit ID
	Waterbody
	Class

	MA73005
	Bolivar Pond
	B

	MA73020
	Forge Pond
	B

	MA73-05
	East Branch
	B

	MA73-20
	Beaver Meadow Brook
	B

	MA73-21
	Massapoag Brook
	B

	MA73-22
	Pequit Brook
	B



	MS4 Subwatershed #: CANTON_11

	Assessment
Unit ID
	Waterbody
	Class

	MA73-20
	Beaver Meadow Brook
	B



d.)  Other water quality goals set by the community (e.g., protection of high quality waters, in-lake phosphorus concentration goal to reduce recurrence of cyanobacteria blooms, etc.).
[bookmark: _Hlk1740634]Refer to Table A-5 for a list of water quality goals. There are multiple impairments for tributaries and waterbodies within the Town of Canton subwatersheds; however, because there is an impairment in the Neponset River for nutrients and a pathogens TMDL for the greater Neponset River watershed, water quality goals are focused on reducing these common nonpoint source pollutants. Dissolved Oxygen (DO) has also been added as a parameter because the Town of Canton is currently working to install management measures in Pequit Brook and Beaver Meadow Brook, both of which are impaired for DO. See Element C for a description of ongoing management measures.
[bookmark: _Hlk1740936]Note that it is outside the scope of this WBP to establish water quality goals for all impairments within all waterbodies in the town subswatershed study area. However, it is expected that efforts to reduce phosphorus and bacteria loading will also result in improvements to other listed impairments for waterbodies within the Town of Canton subwatersheds. For example, excess nutrients, including phosphorus and nitrogen, can cause eutrophication which depletes dissolved oxygen. Effective management of nutrients can limit eutrophication and allow dissolved oxygen to naturally replenish (USEPA, 2015). 
Table A-5: Water Quality Goals
	[bookmark: ELEMA_WQGOALS_TBL]Pollutant
	Waterbody Name
(Assessment Unit ID(s))
	Goal
	Source

	Total Phosphorus (TP)
	
	Total phosphorus should not exceed:
--50 ug/L in any stream
--25 ug/L within any pond, lake, or reservoir[footnoteRef:2] [2:  An initial goal of 50 µg/L for all waterbodies within the watershed will be established. If this goal is achieved, a goal of 25 µg/L for ponds within the watershed will be considered per EPA Gold Book Criteria. ] 

	Quality Criteria for Water (USEPA, 1986)

	Bacteria
	All Assessment Units within the Subwatershed
	Class B Standards
• Public Bathing Beaches: For E. coli, geometric mean of 5 most recent samples shall not exceed 126 colonies/ 100 ml and no single sample during the bathing season shall exceed 235 colonies/100 ml. For enterococci, geometric mean of 5 most recent samples shall not exceed 33 colonies/100 ml and no single sample during bathing season shall exceed 61 colonies/100 ml; 
• Other Waters and Non-bathing Season at Bathing Beaches: For E. coli, geometric mean of samples from most recent 6 months shall not exceed 126 colonies/100 ml (typically based on min. 5 samples) and no single sample shall exceed 235 colonies/100 ml. For enterococci, geometric mean of samples from most recent 6 months shall not exceed 33 colonies/100 ml, and no single sample shall exceed 61 colonies/100 ml.
	Massachusetts Surface Water Quality Standards (314 CMR 4.00, 2013)

	Dissolved Oxygen (DO)
	All Assessment Units within the Subwatershed
	Dissolved oxygen saturation should not be less than 5 mg/L in warm water fisheries or less than 6 mg/L in cold water fisheries. 
	Massachusetts Surface Water Quality Standards (314 CMR 4.00, 2013)


Note: There may be more than one water quality goal for bacteria due to different Massachusetts Surface Water Quality Standards Classes for different Assessment Units within the watershed.

[bookmark: _Toc2603387]Land Use Information
Land use information and impervious cover is presented by the below tables and figures. Land use source data is from 2005 and was obtained from MassGIS (2009b). 
Watershed Land Uses
As summarized by Table A-6, land use in the Canton subwatersheds are mostly forested (approximately 54 percent); approximately 23 percent of the watershed is residential; approximately 12 percent of the watershed is commercial or industrial; approximately 9 percent of the watershed is residential; approximately 2 percent is agricultural; and less than 0.5% percent is devoted to highways. 
Table A-6: Subwatershed Land Uses
	Total Combined Canton Watersheds

	Land Use
	Area (acres)
	% of Watershed

	Agriculture
	89.37
	2%

	Commercial
	118.1
	2%

	Forest
	2719.68
	54%

	High Density Residential
	91.82
	2%

	Highway
	19.44
	0%

	Industrial
	478.95
	10%

	Low Density Residential
	488.7
	10%

	Medium Density Residential
	569.53
	11%

	Open Land
	133.54
	3%

	Water
	308.06
	6%

	TOTAL
	5017.19
	100%


[bookmark: ELEMA_LANDUSES_TBL]
	MS4 Subwatershed #: CANTON_01

	Land Use
	Area (acres)
	% of Watershed

	Agriculture
	6.53
	0.3

	Commercial
	19.88
	0.9

	Forest
	1614.54
	69.1

	High Density Residential
	17.2
	0.7

	Highway
	12.8
	0.5

	Industrial
	154
	6.6

	Low Density Residential
	408.37
	17.5

	Medium Density Residential
	41.08
	1.8

	Open Land
	48.56
	2.1

	Water
	13.59
	0.6



	MS4 Subwatershed #: CANTON_05

	Land Use
	Area (acres)
	% of Watershed

	Agriculture
	70.77
	6.6

	Commercial
	53.51
	5

	Forest
	302.89
	28.5

	High Density Residential
	1.71
	0.2

	Highway
	0
	0

	Industrial
	147.07
	13.8

	Low Density Residential
	34.32
	3.2

	Medium Density Residential
	170.03
	16

	Open Land
	23.53
	2.2

	Water
	260.43
	24.5



	MS4 Subwatershed #: CANTON_08

	Land Use
	Area (acres)
	% of Watershed

	Agriculture
	10.29
	1.1

	Commercial
	44.63
	4.9

	Forest
	361.9
	39.8

	High Density Residential
	60.04
	6.6

	Highway
	6.64
	0.7

	Industrial
	39.59
	4.4

	Low Density Residential
	23.86
	2.6

	Medium Density Residential
	294.17
	32.3

	Open Land
	34.71
	3.8

	Water
	33.74
	3.7



	MS4 Subwatershed #: CANTON_11

	Land Use
	Area (acres)
	% of Watershed

	Agriculture
	1.78
	0.3

	Commercial
	0.08
	0

	Forest
	440.35
	62.3

	High Density Residential
	12.87
	1.8

	Highway
	0
	0

	Industrial
	138.29
	19.6

	Low Density Residential
	22.15
	3.1

	Medium Density Residential
	64.25
	9.1

	Open Land
	26.74
	3.8

	Water
	0.3
	0



[image: ]
Figure A-3: MS4 Subwatershed Land Use Map Pequit Brook
Beaver Meadow Brook
Approximate Watershed Boundary
Canton_08
Canton_05
Canton_01
Canton_11

(MassGIS, 2007; MassGIS, 2009b; MassGIS, 1999; MassGIS, 2001; USGS, 2016)


Watershed Impervious Cover
There is a strong link between impervious land cover and stream water quality. Impervious cover includes land surfaces that prevent the infiltration of water into the ground, such as paved roads and parking lots, roofs, basketball courts, etc. Impervious area within the Town of Canton subwatershed is concentrated in the central portion of the watershed, between Pequit Brook and Beaver Meadow Brook near Reservoir Pond, as illustrated in Figure A-4 below. 
Impervious areas that are directly connected (DCIA) to receiving waters (via storm sewers, gutters, or other impervious drainage pathways) produce higher runoff volumes and transport stormwater pollutants with greater efficiency than disconnected impervious cover areas which are surrounded by vegetated, pervious land. Runoff volumes from disconnected impervious cover areas are reduced as stormwater infiltrates when it flows across adjacent pervious surfaces.
An estimate of DCIA for the area was calculated based on the Sutherland equations. USEPA provides guidance (USEPA, 2010) on the use of the Sutherland equations to predict relative levels of connection and disconnection based on the type of stormwater infrastructure within the total impervious area (TIA) of a watershed. Within each subwatershed, the total area of each land use were summed and used to calculate the percent TIA (Table A-7).
[bookmark: ELEMA_IMPCOVER_TBL]Table A-7: TIA and DCIA values for the subwatersheds
	[bookmark: _Hlk533083256]MS4 Subwatershed #
	Estimated TIA (%)
	Estimated DCIA (%)

	CANTON_01
	12.6
	8.9

	CANTON_05
	20.2
	15.5

	CANTON_08
	21.1
	14.1

	CANTON_11
	20.4
	16.2



The relationship between TIA and water quality can generally be categorized as listed by Table A-8 (Schueler et al. 2009). The TIA values for the subwatershed range from 12.5% to 21.1%; therefore, tributaries and waterbodies can be expected to show fair to good water quality. 
Table A-8: Relationship between Total Impervious Area (TIA) and water quality (Schueler et al. 2009)
	% Watershed
Impervious Cover
	Stream Water Quality

	0-10%
	Typically high quality, and typified by stable channels, excellent habitat structure, good to excellent water quality, and diverse communities of both fish and aquatic insects.

	11-25%
	These streams show clear signs of degradation. Elevated storm flows begin to alter stream geometry, with evident erosion and channel widening. Streams banks become unstable, and physical stream habitat is degraded. Stream water quality shifts into the fair/good category during both storms and dry weather periods. Stream biodiversity declines to fair levels, with most sensitive fish and aquatic insects disappearing from the stream.

	26-60%
	These streams typically no longer support a diverse stream community. The stream channel becomes highly unstable, and many stream reaches experience severe widening, downcutting, and streambank erosion. Pool and riffle structure needed to sustain fish is diminished or eliminated and the substrate can no longer provide habitat for aquatic insects, or spawning areas for fish. Biological quality is typically poor, dominated by pollution tolerant insects and fish. Water quality is consistently rated as fair to poor, and water recreation is often no longer possible due to the presence of high bacteria levels.

	>60%
	These streams are typical of “urban drainage”, with most ecological functions greatly impaired or absent, and the stream channel primarily functioning as a conveyance for stormwater flows.





[image: ]Pequit Brook
Canton_08
Approximate Watershed Boundary
Beaver Meadow Brook
Canton_05
Canton_01
Canton_11

Figure A-4: MS4 Subwatershed Impervious Surface Map 
(MassGIS, 2007; MassGIS 2009a; MassGIS, 1999; MassGIS, 2001; USGS, 2016) 


[bookmark: _Toc2603388]Pollutant Loading
The land use data (MassGIS, 2009b) was intersected with impervious cover data (MassGIS, 2009a) and United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) soils data (USDA NRCS and MassGIS, 2012) to create a combined land use/land cover grid. The grid was used to sum the total area of each unique land use/land cover type.
The amount of DCIA was estimated using the Sutherland equations as described above and any reduction in impervious area due to disconnection (i.e., the area difference between TIA and DCIA) was assigned to the pervious D soil category for that land use to simulate that some infiltration will likely occur after runoff from disconnected impervious surfaces passes over pervious surfaces.
Pollutant loading for key nonpoint source pollutants in the study area was estimated by multiplying each land use/cover type area by its pollutant load export rate (PLER). The PLERs are an estimate of the annual total pollutant load exported via stormwater from a given unit area of a particular land cover type. The PLER values for TN, TP and TSS were obtained from USEPA (Voorhees, 2016b) (see documentation provided in Appendix A) as follows:
Ln = An * Pn
Where Ln = Loading of land use/cover type n (lb/yr); An = area of land use/cover type n (acres); Pn = pollutant load export rate of land use/cover type n (lb/acre/yr)

The estimated land use-based phosphorus to receiving waters within the study area is 1,726 pounds per year, as presented by Table A-9. The largest contributors of land use-based phosphorus load originates from areas designated as industrial (35% of the total phosphorus load) and forested (22% of the total phosphorus load). Phosphorus generated from forested areas is a result of natural process such as decomposition of leaf litter and other organic material and generally represent a “best case scenario” with regards to phosphorus loading, meaning that those portions of the watershed are unlikely to provide opportunities for nutrient load reductions through best management practices.
Table A-9: Estimated Pollutant Loading for Key Nonpoint Source Pollutants
	Total Combined Canton Subwatershed

	Land Use Type
	Pollutant Loading1

	
	Total
Phosphorus (TP)
(lbs/yr)
	Total
Nitrogen (TN)
(lbs/yr)
	Total
Suspended Solids (TSS)
(tons/yr)

	Agriculture
	47
	284
	4.18

	Commercial
	136
	1,160
	14.52

	Forest
	385
	1,988
	94.02

	High Density Residential
	94
	620
	9.28

	Highway
	15
	126
	7.46

	Industrial
	608
	5,203
	65.08

	Low Density Residential
	165
	1,624
	22.33

	Medium Density Residential
	236
	2,025
	28.17

	Open Land
	40
	427
	8.47

	TOTAL
	1,726
	13,457
	253.51

	1These estimates do not consider loads from point sources or septic systems.



	[bookmark: ELEMA_PLOADING_TBL]MS4 Subwatershed #: CANTON_01

	Land Use Type
	Pollutant Loading1

	
	Total
Phosphorus (TP)
(lbs/yr)
	Total
Nitrogen (TN)
(lbs/yr)
	Total
Suspended Solids (TSS)
(tons/yr)

	Agriculture
	6
	38
	0.93

	Commercial
	25
	213
	2.66

	Forest
	225
	1,158
	60.12

	High Density Residential
	18
	121
	1.81

	Highway
	12
	97
	6.14

	Industrial
	201
	1,720
	21.51

	Low Density Residential
	140
	1,385
	18.93

	Medium Density Residential
	17
	152
	2.06

	Open Land
	14
	178
	3.27

	TOTAL
	657
	5,060
	117.42

	1These estimates do not consider loads from point sources or septic systems.



	MS4 Subwatershed #: CANTON_05

	Land Use Type
	Pollutant Loading1

	
	Total
Phosphorus (TP)
(lbs/yr)
	Total
Nitrogen (TN)
(lbs/yr)
	Total
Suspended Solids (TSS)
(tons/yr)

	Agriculture
	35
	208
	2.79

	Commercial
	55
	469
	5.88

	Forest
	44
	227
	8.23

	High Density Residential
	1
	7
	0.10

	Highway
	0
	0
	0.00

	Industrial
	192
	1,647
	20.60

	Low Density Residential
	10
	95
	1.40

	Medium Density Residential
	68
	587
	8.16

	Open Land
	6
	31
	0.79

	TOTAL
	410
	3,271
	47.95

	1These estimates do not consider loads from point sources or septic systems.



	MS4 Subwatershed #: CANTON_08

	Land Use Type
	Pollutant Loading1

	
	Total
Phosphorus (TP)
(lbs/yr)
	Total
Nitrogen (TN)
(lbs/yr)
	Total
Suspended Solids (TSS)
(tons/yr)

	Agriculture
	5
	32
	0.38

	Commercial
	56
	477
	5.97

	Forest
	52
	270
	11.85

	High Density Residential
	57
	377
	5.62

	Highway
	3
	29
	1.32

	Industrial
	52
	442
	5.53

	Low Density Residential
	8
	77
	1.06

	Medium Density Residential
	132
	1,129
	15.70

	Open Land
	9
	130
	2.24

	TOTAL
	374
	2,964
	49.66

	1These estimates do not consider loads from point sources or septic systems.



	MS4 Subwatershed #: CANTON_11

	Land Use Type
	Pollutant Loading1

	
	Total
Phosphorus (TP)
(lbs/yr)
	Total
Nitrogen (TN)
(lbs/yr)
	Total
Suspended Solids (TSS)
(tons/yr)

	Agriculture
	1
	6
	0.08

	Commercial
	0
	1
	0.01

	Forest
	64
	333
	13.82

	High Density Residential
	18
	115
	1.75

	Highway
	0
	0
	0.00

	Industrial
	163
	1,394
	17.44

	Low Density Residential
	7
	67
	0.94

	Medium Density Residential
	19
	157
	2.25

	Open Land
	11
	88
	2.17

	TOTAL
	283
	2,161
	38.45

	1These estimates do not consider loads from point sources or septic systems.




[bookmark: ELEMB_HEADER][bookmark: _Toc2603389]Element B: Determine Pollutant Load Reductions Needed to Achieve Water Quality Goals
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[bookmark: _Toc2603390]Water Quality Goals
[bookmark: _Hlk1741054][bookmark: _Hlk1740710]There are many methodologies that can be used to set pollutant load reduction goals for a WBP. Goals can be based on water quality criteria, surface water standards, existing monitoring data, existing TMDL criteria, or other data. As discussed by Section A.4, water quality goals for this WBP are focused on addressing the Neponset River Watershed Bacteria TMDL, listed dissolved oxygen impairments, and observed elevated concentrations of phosphorus from ambient monitoring data. A description of criteria for each water quality is described by Table B-1.
The following adaptive sequence is recommended to establish and track water quality goals. 
1. Establish an interim goal to reduce land use-based phosphorus by 10 pounds over the next 5 years (by 2024) within the study area subwatersheds. 
2. Consider establishing realistic long-term phosphorus reduction goals by developing water-body specific watershed-based plans or incorporating estimates into a future iteration of this watershed-based plan. Element B of the Watershed Based Planning Tool provides guidance on how to calculate required phosphorus load reductions based on annual watershed discharge. For example, the tool calculates that phosphorus loading from the headwaters of Pequit Brook (just upstream of Reservoir Pond) is approximately 885 lbs/year and that a reduction of approximately 14 lbs/yr is required to consistently meet water quality goals of 50 µg/L for streams.  
3. Continue to maintain and expand, as feasible, the Citizen Water Monitoring Network in accordance with recommendations from Elements H&I.  Use monitoring results to perform trend analysis to identify if proposed Element C management measures are resulting in improvements and to identify site candidates to be sampled as indicator sites. 
4. Establish long-term goals to meet all applicable water quality standards, leading to the delisting of all assessment units within the study area subwatersheds from the 303(d) list. 

Table B-1: Pollutant Load Reductions Needed
	[bookmark: _Hlk534202439][bookmark: ELEMB_PLREDUCTIONS_TBL]Pollutant
	Existing Estimated Total Load
	Water Quality Goal
	Planned Load Reduction

	Total Phosphorus1
	1,726 lbs/yr (From Section A.6)
	Total phosphorus should not exceed:
--50 ug/L in any stream
--25 ug/L within any pond, lake, or reservoir
	10 lbs/yr initially

	Bacteria2
	N/A – Concentration Based
	Class B. Class B Standards
• Public Bathing Beaches: For E. coli, geometric mean of 5 most recent samples shall not exceed 126 colonies/ 100 ml and no single sample during the bathing season shall exceed 235 colonies/100 ml. For enterococci, geometric mean of 5 most recent samples shall not exceed 33 colonies/100 ml and no single sample during bathing season shall exceed 61 colonies/100 ml; 
• Other Waters and Non-bathing Season at Bathing Beaches: For E. coli, geometric mean of samples from most recent 6 months shall not exceed 126 colonies/100 ml (typically based on min. 5 samples) and no single sample shall exceed 235 colonies/100 ml. For enterococci, geometric mean of samples from most recent 6 months shall not exceed 33 colonies/100 ml, and no single sample shall exceed 61 colonies/100 ml.
	N/A – Concentration Based

	Dissolved Oxygen3
	N/A – Concentration Based 
	Dissolved oxygen saturation should not be less than 5 mg/L in warm water fisheries or less than 6 mg/L in cold water fisheries. 
	N/A – Concentration Based 


Notes:
1. A default target TP concentrations is provided which is based on guidance provided by the USEPA in Quality Criteria for Water (1986), also known as the “Gold Book”. An initial goal of 50 µg/L for all waterbodies within the watershed will be established. If this goal is achieved, a goal of 25 µg/L for ponds within the watershed will be considered per EPA Gold Book Criteria.
2. For all waterbodies, including impaired waters that have a pathogen TMDL, the water quality goal for bacteria is based on the Massachusetts Surface Water Quality Standards (314 CMR 4.00, 2013) that apply to the Water Class of the selected water body. See Appendix A for additional information from the Neponset River Watershed Bacteria TMDL.
3. Dissolved oxygen criteria are based on the Massachusetts Surface Water Quality Standards (314 CMR 4.00, 2013)




[bookmark: ELEMC_HEADER][bookmark: _Toc2603391]Element C: Describe management measures that will be implemented to achieve water quality goals
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[bookmark: _Toc2603392]Current and Ongoing Management Measures
The Town of Canton was awarded funding through the Fiscal Year 2018 Section 319 Nonpoint Source Pollution Grant Program to install the proposed structural BMPs listed in Table C-1. The Devoll Field BMP is located in the Beaver Meadow Brook watershed and the Luce School BMPs are located in the Pequit Brook watershed. BMPs were planned during the application process and are in the process of detailed design and construction. It is anticipated that these BMPs will result in a combined annual load reduction of 921.05 pounds of total suspended solids, 8.93 pounds of total nitrogen, 113,070 billion colonies of bacteria, and 2.28 pounds of total phosphorus (Reardon, 2019). The Town of Canton also has plans related to street sweeping and catch basin cleaning to implement as part of the current management measures. Annual public education and outreach is also completed by the Neponset Stormwater Partnership. Details of BMP design are included in Appendix B. 
Table C-1: Summary of Proposed BMPs
	
BMP Description
	Location

	One rain garden and a constructed swale
	Devoll Field

	Two rain gardens
	Luce School Bus Loop

	Catch basin with a beehive grate that directs flow to a raingarden
	Luce School Playground

	Four demonstration rain gardens
	Luce School Front

	One bioretention cell
	Luce School Side


[bookmark: ELEMD_HEADER]
[bookmark: _Toc2603393]Future Management Measures
In 2016, the Town of Canton prepared a final report on Mitigation and Minimization Alternatives to Improve Streamflow in the Neponset River Watershed, which identified and ranked 128 sites with opportunity for retrofits (Figure C-1). Future management measures will first focus on implementing BMPs from the report in the Town of Canton subwatersheds. Once the options identified in the report have been exhausted, Canton may consider additional investigation with the following recommended general sequence to identify and implement future structural BMPs. 
1. Identify Potential Implementation Locations: Perform a desktop analysis using aerial imagery and GIS data to develop a preliminary list of potentially feasible implementation locations based on soil type (i.e., hydrologic soil groups A and B); available public  open space (e.g., lawn area in front of a police station); potential redevelopment sites where additional public-private partnerships may be leveraged; and other factors such as proximity to receiving waters, known problem areas, or publicly owned right of ways or easements. Additional analysis can also be performed to fine-tune locations to maximize pollutant removals such as performing loading analysis on specifically delineated subwatersheds draining to single outfalls and selecting those subwatersheds with the highest loading rates per acre. 
2. Visit Potential Implementation Locations: Perform field reconnaissance, preferably during a period of active runoff-producing rainfall, to evaluate potential implementation locations, gauge feasibility, and identify potential BMP ideas. During field reconnaissance, assess identified locations for space constraints, potential accessibility issues, presence of mature vegetation that may cause conflicts (e.g., roots), potential utility conflicts, site-specific drainage patterns, and other factors that may cause issues during design, construction, or long-term maintenance. 
3. Develop BMP Concepts: Once potential BMP locations are conceptualized, use the BMP-selector tool of the watershed-based planning tool to help develop concepts. Concepts can vary widely. One method is to develop 1-page fact sheets for each concept that includes a site description, including definition of the problem, a description of the proposed BMPs, annotated site photographs with conceptual BMP design details, and a discussion of potential conflicts such as property ownership, O&M requirements, and permitting constraints. The fact sheet can also include information obtained from the BMP-selector tool including cost estimates, load reduction estimates, and sizing information (i.e., BMP footprint, drainage area, etc.). 
4.  Rank BMP Concepts: Once BMP concepts are developed, perform a priority ranking based on site-specific factors to identify the implementation order. Ranking can include many factors including cost, expected pollutant load reductions, implementation complexity, potential outreach opportunities and visibility to public, accessibility, expected operation and maintenance effort, and others. 
Prioritized BMP concepts should focus on reducing total phosphorus and bacteria loading as summarized by the water quality goals (Element B, Section 4). 
Note that planned BMPs can also be non-structural (e.g., street sweeping, catch basin cleaning, illicit discharge detection and elimination). Section 2.3.7 of the 2016 Massachusetts Small MS4 General Permit includes requirements for implementation of enhanced street sweeping and catch basin cleaning programs. It is recommended that these municipal programs be evaluated and potentially optimized. First, it is recommended that potential pollutant load removals from ongoing activities be calculated in accordance with Element HI. Next, it is recommended that ongoing activities be evaluated to see if potential improvements can be implemented to achieve higher pollutant load reductions such as increased frequency or improved technology.
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Figure C-1: Stormwater BMP Retrofit Opportunities (Town of Canton, 2017)

[bookmark: _Toc2603394]Element D: Identify Technical and Financial Assistance Needed to Implement Plan
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Current and Ongoing Management Measures
[bookmark: _GoBack]The funding needed to implement the proposed management measures presented in this watershed plan is based on estimates provided by the Town of Canton. The total construction cost for the structural BMPs is estimated at approximately $130,280, as detailed by Table D-1, with a project total capital cost (including engineering design, survey, public outreach, and Town DPW construction participation, etc.) of $241,992. 

Table D-1: Summary of Proposed BMP Costs
	Task/Objective
	Cost

	Devoll Field BMPs
	$50,220

	Luce School BMPs
	$80,060

	Total
	$130,280



Future Management Measures 
Funding for future BMP installations to further reduce loads within the watershed may be provided by a variety of sources, such as the Section 319 Nonpoint Source Pollution Grant Program, town capital funds, or other grant programs such as hazard mitigation funding. The Town of Canton has previously been successful with and will continue to pursue securing grant funding through the MassDEP Sustainable Water Management Initiative (SWMI). Guidance is available to provide additional information on potential funding sources for nonpoint source pollution reduction efforts[footnoteRef:3]. 
 [3:  Guidance on funding sources to address nonpoint source pollution: http://prj.geosyntec.com/prjMADEPWBP_Files/Guide/Element%20D%20-%20Funds%20and%20Resources%20Guide.pdf] 
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Step 1: Goals and Objectives
The goals and objectives for the watershed information and education program. 
1. Provide information about proposed stormwater improvements and their anticipated water quality benefits.
2. Provide information to promote watershed stewardship.
Step 2: Target Audience
Target audiences that need to be reached to meet the goals and objectives identified above.
1. All watershed residents.
2. Businesses within the watershed. 
3. Watershed organizations and other user groups. 
Step 3: Outreach Products and Distribution
The outreach product(s) and distribution form(s) that will be used for each.
1. Distribute a press release on proposed BMPs to local media. 
2. Develop and distribute a town-wide educational mailing.  
3. Develop and post interpretive signage with the structural BMPs. 
4. Post a project summary online and email links to the summary to residents and local officials. 
5. Regular stormwater related outreach messaging from the Neponset Stormwater Partnership, including but not limited to fertilizer outreach, stormwater hotline, educational website, dog waste outreach, fall leaf litter outreach, septic system outreach, green infrastructure technical assistance, etc. 
6. Semi-annual visits by Neponset River Watershed Association to Luce School to educate children. 
Step 4: Evaluate Information/Education Program
Information and education efforts and how they will be evaluated.
1. Track coverage from local media.
2. Track number of educational mailers distributed. 
3. Track webpage activity on the online project summary. 
4. Luce School Elementary School Outreach: Staff from the Neponset River Watershed Association visit the Luce school 5 grade classes for two days each year. During the visit, students are taught about the water cycle, ground water conservation, and stormwater runoff. Once proposed Element C BMPs are completed from the FY 2018 s.319 grant, an outdoor component will be added to the regular curricula so that the students can visit the BMPs and experience hands-on learning. The Canton Town Engineer may also join for the visit to explain the design elements and how the installations work. In addition to the classroom visit, interpretive signage will be placed at the school entrance that explain how the structures work, why stormwater management is important, and suggestions of ways students can reduce their stormwater impacts. 


[bookmark: ELEMFG_HEADER][bookmark: _Toc2603396]Elements F & G: Implementation Schedule and Measurable Milestones

	[image: ]
	[image: ]



Table FG-1 provides a preliminary schedule for implementation of recommendations provided by this WBP. It is expected that the WBP will be re-evaluated and updated in 2022, or as needed, based on ongoing monitoring results and other ongoing efforts.
Table FG-1: Implementation Schedule and Interim Measurable Milestones
	[bookmark: ELEMFG_BMP_TBL]Category
	Action
	Year(s)

	Goal Adjustments
	Consider establishing realistic water-body specific long-term phosphorus reduction goals be developing water-body specific WBPs or incorporating estimates in a future iteration of this WBP 
	2024

	Monitoring / Vegetation
	Consider expanding or adjusting Citizen Water Monitoring Network to additional or alternative waterbodies / sampling locations as resources allow – see Element H&I for suggestions. 
	Annual

	
	Continue to perform volunteer water quality sampling and analysis 
	Annual

	Structural BMPs
	Complete installation of BMPs at Luce School and Devoll Field
	2020

	
	Obtain funding and implement 2-3 additional BMPs within the subwatershed
	2022

	
	Obtain funding and implement 2-3 additional BMPs within the subwatershed
	2024

	
	Obtain funding and implement 2-3 additional BMPs within the subwatershed
	2026

	Nonstructural BMPs
	Document potential pollutant removals from ongoing non-structural BMP practices (i.e., street sweeping, catch basin cleaning, IDDE) 
	2020

	
	Evaluate ongoing non-structural BMP practices and determine if modifications can be made to optimize pollutant removals (e.g., increase frequency). 
	2021

	
	Routinely implement optimized non-structural BMP practices and track progress 
	Annual

	Public Education and Outreach 
(See Element E)
	Periodically post project updates to website and social media profiles, including completed WBP and updates of progress
	Annual

	
	Distribute a press release on proposed BMPs
	2020

	
	Post interpretive signage with the proposed BMPs
	2020

	
	Distribute a town-wide educational mailing on proposed BMPs
	2020

	
	Post project summary online and email link to residents and local officials
	2020

	
	Distribution of various educational materials on multiple topics by Neponset Stormwater Partnership
	Annual

	Adaptive Management 
and Plan Updates
	Establish working group comprised of stakeholders and other interested parties to implement recommendations and track progress. 
	2020

	
	Re-evaluate Watershed-Based Plan at least once every three (3) years and adjust, as needed, based on ongoing efforts (e.g., based on monitoring results, 319 funding, etc.). 
	 2022

	
	Reach interim goal to reduce land-based phosphorus by 10 pounds
	2024

	
	Reach long-term goal to de-list all subwatershed waterbodies from the 303(d) list
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The water quality target concentration(s) is presented under Element A of this plan. To achieve this target concentration, the annual loading must be reduced to the amount described in Element B. Element C of this plan describes the various management measures that will be implemented to achieve this targeted load reduction. The evaluation criteria and monitoring program described below will be used to measure the effectiveness of the proposed management measures (described in Element C) in improving the water quality of the Neponset River.
[bookmark: _Toc2603398]Indirect Indicators of Load Reduction
Non-structural BMPs
Potential load reductions from non-structural BMPs (e.g., street sweeping, catch basin cleaning, IDDE) can be estimated from indirect indicators, such as the number of miles of streets swept or the number of catch basins cleaned. Appendix F of the 2016 Massachusetts Small MS4 General Permit provides specific guidance for calculating phosphorus removal from these practices. As indicated by Element C, it is recommended that potential phosphorus removal from these ongoing actives be estimated. Next, it is recommended that ongoing activities be evaluated to see if potential improvements can be implemented to achieve higher pollutant load reductions such as increased frequency or improved technology.  
Phosphorus load reductions can be estimated in accordance with Appendix F of the 2016 Massachusetts Small MS4 General Permit as summarized by Figure HI-1 and HI-2. Additionally, since there is a bacteria TMDL in the study area, it is recommended that IDDE efforts required by the NPDES Small MS4 Permit be tracked.
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Figure HI-1. Street Sweeping Calculation Methodology
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Figure HI-2. Catch Basin Cleaning Calculation Methodology

[bookmark: _Toc2603399]Project-Specific Indicators
Number of BMPs Installed and Pollutant Reduction Estimates
Anticipated pollutant load reductions from existing, ongoing (i.e., under construction), and future BMPs will be tracked as BMPs are installed. Once ongoing BMPs are installed, the anticipated phosphorus load reduction is estimated to be 2.9 pounds per year. 
[bookmark: _Toc2603400]TMDL Criteria
TMDL requirements include the continuation of the Neponset River Watershed Association’s monitoring program during both wet and dry weather. In addition, the TMDL requires development of a detailed monitoring plan and sampling associated with illicit discharge detection. 
[bookmark: _Toc2603401]Direct Measurements
Direct measurements are generally expected to be performed in accordance with existing monitoring activities by the Citizen Water Monitoring Network (CWMN) of the Neponset River Watershed Association, as summarized below, along with additional recommendations to supplement sampling[footnoteRef:4]. The CWMN includes a collection of core sampling sites, which are sampled regularly, and indicator sites, which are alternated based on anticipated needs. These indicator sites can be used to investigate areas of interest, such as in-lake locations, with minimal additional cost and effort.  [4:  A full explanation of the CWMN, including sampling frequencies, parameters, and locations is provided at this link: https://www.neponset.org/your-watershed/cwmn-data/.] 

River Sampling
Continue regular sampling in accordance with the CWMN. 
In-Lake Phosphorus and Water Quality Monitoring
Consider developing sampling programs specific for the contributing ponds (Reservoir Pond, Forge Pond, and Bolivar Pond) within the watershed to enable tracking of improvements over time.  Since tributaries are already covered by the CWMN river sampling, monitoring locations should, at minimum, include the deepest “in-lake” location[footnoteRef:5]. It is recommended that sampling be performed at minimum three times per year, once in the spring (late April/early May, once in mid-summer (early to mid-July), and once in late-summer (early- to mid- September). Sampling parameters can include nutrients (nitrogen and phosphorus), dissolved oxygen, temperature, chlorophyll-a, and turbidity. These parameters will enable tracking relative to Carlson’s Trophic State Index to evaluate improvements over time. [5:  Additional guidance is provided at: https://www.epa.gov/sites/production/files/2015-06/documents/lakevolman.pdf] 

[bookmark: _Toc2603402]Adaptive Management
As discussed by Section 3 of Element F&G, this WBP, including interim and long-term goals, will be re-evaluated at least once every three years and adaptively adjusted based on additional monitoring results and other indirect indicators. If monitoring results and indirect indicators do not show improvement to the total phosphorus concentrations and other indicators (e.g., dissolved oxygen) measured within the town subwatershed, the management measures and loading reduction analysis (Elements A through D) will be revisited and modified accordingly.
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	[bookmark: _Hlk533081467]Total Maximum Daily Loads of Bacteria for Neponset River Basin
 (MA73-20 - Beaver Meadow Brook and MA73-22 - Pequit Brook)

	Problem Assessment
Extensive water quality data are available for the Neponset River and tributaries. In 1994 the Massachusetts Department of Environmental Protection (MADEP), in cooperation with several other state agencies and citizen monitoring groups, initiated a comprehensive assessment of the Neponset River Basin. The results of this work identified that numerous waterbody segments, including lakes and ponds, in the Neponset River Basin were not attaining the State’s water quality standards. The most pervasive water quality problem identified was, and remains, due to excessive levels of fecal coliform indicator bacteria.
Since the 1994 study, the Neponset River Watershed Association (NepRWA), a non-profit organization, has collected annual water quality data at numerous locations throughout the basin. Beginning in 1996, all of NepRWA’s monitoring activities have been conducted according to EPA approved Quality Assurance Project Plans (QAPP) developed by NepRWA. Establishing a QAPP represents a significant accomplishment by NepRWA that has resulted in the collection of credible data used to identify waterbody segments that do not attain water quality standards, and identify specific pollutant sources requiring control measures. The following figures (originally Figures 4 and 5 of the “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) provide the locations of
MADEP (1994) and the NepRWA (1997 through 1999) sampling stations, respectively. 
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Fecal Contamination of the Neponset River Basin
The NepRWA annual water quality monitoring program and the 1994 MADEP monitoring efforts provide an extensive bacterial monitoring coverage through out the basin. Between 1997 and 1999, NepRWA established and monitored 57 surface water stations, and MADEP monitored 41 stations for bacteria in 1994. The locations of the MADEP and NepRWA (1997-1999) bacteria monitoring stations are provided in the figures above (originally Figures 4 and 5 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002), respectively, illustrating the extensive coverage of the monitoring programs. Individual data may be found in The Neponset River Watershed, 1994 Resource Assessment Report, dated October 1995 and the NepRWA annual monitoring reports. The figures illustrate the extent of non-attainment of the fecal coliform standards in the Neponset River and tributaries. Monitoring stations are depicted where the geometric means exceed 200 organisms per 100 ml and/or where more than 10 % of the samples have values exceeding 400 organisms per 100ml. For the NepRWA stations (1997 –1999), Figure 5 indicates the highest geometric mean of the three years. As indicated, the entire length of the Neponset River, starting near Route 1 in Foxborough downstream to the estuary, and several tributaries do not meet the fecal coliform standards. Also, numerous tributaries were found to be in non-attainment. Exceedences of the fecal coliform criteria were observed at 60% of the NepRWA stations for one or more years, and at 51% of the 1994 MADEP stations. The high percentage of NepRWA stations exceeding fecal coliform criteria is not surprising, considering that, to aid in source identification efforts, NepRWA targeted its monitoring activities in areas with known or suspected problems.
The following tables (originally Tables 4 through 7 of the “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) present the calculated geometric means and percent of samples exceeding 400 organisms per 100 ml for each location in 1994, 1997, 1998, and 1999. 

[image: ]
[image: ]
[image: ]
[image: ]
Consistent with the Water Quality Standards for fecal coliform, data are summarized and presented in terms of a geometric mean, which is often used as a measure of central tendency for bacteria data. Review of these data reveal that many of the same segments continuously exceed standards indicating the presence of relatively consistent bacteria sources. These data clearly illustrate the impacts of urbanization on ambient bacteria levels since the more developed areas of the watershed typically have the higher bacteria levels. By contrast, low fecal coliform levels are observed in the less developed subwatersheds (i.e., Mine Brook). These data are useful for estimating the natural background contribution for both dry and wet weather conditions.
The majority of the existing data represent dry weather conditions. These data are valuable for identifying dry weather sources of bacteria such as leaking sewers and illicit sewer connections, but are limited for assessing the overall quality of surface waters because there are also impacts associated with wet weather sources. NepRWA was successful in monitoring four wet weather events during the 1998 sampling season. These data are extremely useful to begin documenting the magnitude of wet weather impacts, and give a more complete assessment of the waterbodies during all weather and flow conditions. To illustrate the relative magnitudes of dry and wet weather bacteria levels, the 1998 data table (originally Table 6 of the “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) provides separate geometric means for dry and wet weather conditions. As expected, the wet weather geometric means are typically significantly greater than the dry weather geometric means reflecting the inputs of wet weather sources such as storm water runoff and the flushing of materials from piped drainage systems.
Also, the 1997 data are particularly informative because they are representative of drought-like conditions when river flows and the pollutant assimilative capacity were very low. Comparison of the 1997 and 1998 dry weather geometric means reveals that, for most stations, the 1997 dry weather geometric means are notably higher than the 1998 dry weather geometric means.
Stream Base Flow and In-Stream Fecal Coliform Levels 
The Neponset River Basin fecal coliform data illustrate the relationship between stream base flow quantity and in-stream bacteria concentrations. As stream base flow (flow in stream channel during dry weather conditions) declines bacteria concentrations typically increase. This relationship is due primarily to the fact that stream base flow is composed mostly of ground water flow entering the stream channel.
The very low concentrations of bacteria in ground water due to the natural filtering action of the soil matrix through which ground water flows effectively dilutes bacterial wastes from other sources that may be entering the stream during dry weather conditions. Individual bacteria data collected from the Meadow Brook system in Norwood clearly illustrate this relationship. 
Small urbanized watershed systems like Meadow Brook are particularly vulnerable to declining base flows following extended dry weather conditions. In the case of Meadow Brook the highly impervious cover of the watershed and the presence of an antiquated sewer system which carries sanitary sewage and ground water infiltration out of the basin to the MWRA's Deer Island Wastewater Treatment Facility contribute to reduced base flow. The high percentage of impervious cover in the watershed significantly reduces the opportunity for rainwater to percolate into the ground and recharge ground water which in turn recharges stream base flow. Instead much of the rainfall is converted to storm water runoff which quickly passes out of the system.
The importance of maintaining and restoring stream base flow through protecting and enhancing ground water recharge to protect and improve water quality as well as effectively manage municipal storm water will be discussed in the TMDL implementation section of this document.
Identification of Fecal Coliform Bacteria Sources
Largely through the efforts of the NepRWA, the stream teams (citizen monitoring groups active in several subwatersheds of the Neponset River watershed), and MADEP field staff, numerous point and nonpoint sources of fecal contamination have been identified. The following table (originally Table 8 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) summarizes the river segments impaired due to measured fecal coliform contamination and identifies suspected and known sources. Dry weather sources include leaking sewer pipes, storm water drainage systems (illicit connections of sanitary sewers to storm drains), and failing septic systems. Wet weather sources include storm water runoff and sanitary sewer overflows.
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The NepRWA has effectively used its monitoring program to identify bacteria sources and initiate the implementation of necessary controls. For example, the elevated fecal coliform levels in Meadow Brook have been traced to leaking sewers with under-drains that transport sewage to the storm drainage system and to Meadow Brook. Norwood has corrected portions of the faulty sewer system and obtained additional funding to continue repair work.
There are no permitted point source discharges of fecal coliform within the Neponset River Basin. However, a number of nonpoint and non-permitted point pollutant sources do exist. Nonpermitted point sources include piped storm water drainages systems and sanitary sewer overflows. Possible nonpoint sources include, diffuse storm water runoff, leaking sewers, and failing or inadequate septic systems depending on the nature of the discharge to surface waters (discrete or diffuse).
It is difficult to provide accurate quantitative estimates of fecal coliform contributions from the various sources in the Neponset River Basin because many of the sources are diffuse and intermittent, and extremely difficult to monitor or accurately model. Therefore, a general level of quantification according to source category is provided. This approach is suitable for the TMDL analysis because it indicates the magnitude of the sources and illustrates the need for controlling them. Additionally, many of the sources (failing septic systems, leaking sewer pipes, sanitary sewer overflows, and illicit sanitary sewer connections) are prohibited because they indicate a potential health risk and, therefore, must be eliminated. However, estimating the magnitude of overall bacteria loading (the sum of all contributing sources) is achieved for wet and dry conditions using the extensive ambient data available that define baseline conditions. 
Leaking sewer pipes, illicit sewer connections, sanitary sewer overflows (SSOs), and failing septic systems represent a direct threat to public health since they result in discharges of partially treated or untreated human wastes to the surrounding environment. Quantifying these sources is extremely speculative without direct monitoring of the source because the magnitude is directly proportional to the volume of the source and its proximity to the surface water. Typical values of fecal coliform in untreated domestic wastewater range from 104 to 106 MPN/100ml. 
Illicit sewer connections into storm drains result in direct discharges of sewage via the storm drainage system outfalls. The existence of illicit sewer connections to storm drains is well documented in many urban drainage systems, particularly older systems that may have once been combined. In collecting information to support its Municipal Storm Water NPDES Permit application, the Boston Water and Sewer Commission (BWSC) identified and eliminated fifty seven illicit connections within the Neponset Basin during 1994 and 1995 (MADEP, 1995).
Since 1997 BWSC has corrected nine illicit connections eliminating an estimated 12,550 gallons per day of sanitary sewage from the storm drainage system and there are two additional illicit connections that have been assigned to a contract for repair (BWSC, 2000). It is probable that numerous other illicit sewer connections exist in storm drainage systems serving the older developed portions of the basin. Monitoring of storm drain outfalls during dry weather is needed to document the presence or absence of sewage in the drainage systems. NepRWA has been active in monitoring storm drain outfalls that has led to the identification of several illicit connections. All communities in the Neponset Basin are subject to the Storm water Phase II Final Rule that will require the development and implementation of an illicit discharge detection and elimination plan.
Storm water runoff is another significant contributor of fecal coliform pollution. During rain events, fecal matter from domestic animals and wildlife are readily transported to surface waters via the storm water drainage systems and/or overland flow. The natural filtering capacity provided by vegetative cover and soils is dramatically reduced as urbanization occurs because of the increase in impervious areas (i.e., streets, parking lots, etc.) in the watershed.
Extensive storm water data have been collected and compiled both locally and nationally in an attempt to characterize the quality of storm water. Bacteria are easily the most variable of storm water pollutants, with concentrations often varying by factors of 10 to 100 during a single storm. The following table (originally Table 9 and 10 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) summarizes wet weather sampling results of five storm drain outfalls in the Neponset River Basin and provides observed ranges of fecal coliform in storm water from different land uses during two storms monitored in the Wachusett Reservoir. 
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Considering this variability, storm water bacteria concentrations are difficult to accurately predict. Caution must be exercised when using values from single wet weather grab samples to estimate the magnitude of bacteria loading because it is often unknown whether the sample is representative of the “true” mean. To gain an understanding of the magnitude of bacterial loading from storm water and avoid overestimating or underestimating bacteria loading, event mean concentrations (EMC) are often used. Typical storm water event mean densities for various indicator bacteria are provided in the following tables (originally Table 11 and 12 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002). These EMCs illustrate that storm water bacteria concentrations from certain land uses (i.e., residential) are typically at levels sufficient to cause water quality problems.
NepRWA has begun to quantify the magnitude and extent of fecal contamination in the Neponset Basin during wet weather conditions. With the exception of two sampling stations, Mine Brook (MIB060) and the Neponset River at Hollingsworth and Vose (NER075), excessive levels of fecal coliform were observed at all stations highlighting the need for improved storm water management. The extent of urbanized land cover in the Neponset Basin in conjunction with the fecal coliform EMCs in the following tables (originally Tables 11 and 12 respectively of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002), supports the assertions that storm water runoff is a significant cause contributing to the non-attainment of designated uses, and that reductions of wet weather bacteria sources are warranted. However, since wet weather data in the Neponset Basin remains limited, a progressive implementation of the TMDL is proposed to address wet weather bacteria sources. This approach requires estimating the pollutant reductions necessary to meet water quality standards using the best available information and allows controls to be implemented while additional data are collected.
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Septic systems designed, installed and maintained in accordance with 310 CMR 15.000: Title 5, are not significant sources of fecal coliform bacteria. Studies demonstrate that wastewater located four feet below properly functioning septic systems contain on average less than one fecal coliform bacteria organism per 100 ml (Ayres Associates, 1993). Failed or non-conforming septic systems, however, can be a major contributor of fecal coliform to the Neponset River and tributaries. Wastes from failing septic systems enter surface waters either as direct overland flow or via groundwater. Wet weather events typically increase the rate of transport of pollutant loadings from failing septic systems to surface waters because of the wash-off effect from runoff and the increased rate of groundwater recharge.


TMDL Information
	Pathogen (MA73-27, MA73-22, MA73-02, MA73-01, MA73-05, MA73-20)

	Total Maximum Daily Load Development
Section 303 (d) of the Federal Clean Water Act (CWA) requires states to place water bodies that do not meet the water quality standards on a list of impaired waterbodies. The CWA requires each state to establish Total Maximum Daily Loads (TMDLs) for listed waters and the pollutant contributing to the impairment(s). TMDLs determine the amount of a pollutant that a waterbody can safely assimilate without violating the water quality standards. Both point and nonpoint pollution sources are accounted for in a TMDL analysis. Point sources of pollution (those discharges from discrete pipes or conveyances) receive a wasteload allocation (WLA) specifying the amount of pollutant each point source can release to the waterbody. Nonpoint sources of pollution (all sources of pollution other than point) receive a load allocation (LA) specifying the amount of a pollutant that can be released to the waterbody by this source. In accordance with the CWA, a TMDL must account for seasonal variations and a margin of safety, which accounts for any lack of knowledge concerning the relationship between effluent limitations and water quality. Thus: 
TMDL = WLAs + LAs + Margin of Safety
Where:
WLA = Waste Load Allocation which is the portion of the receiving water’s loading capacity that is allocated to each existing and future point source of pollution.

LA = Load Allocation which is the portion of the receiving water’s loading capacity that is allocated to each existing and future nonpoint source of pollution. 
FECAL COLIFORM TMDL
Loading Capacity. The pollutant loading that a waterbody can safely assimilate is expressed as either mass-per-time, toxicity or some other appropriate measure (40 C.F.R. § 130.2(i)). Typically, TMDLs are expressed as total maximum daily loads. However, MADEP believes it is appropriate to express bacteria TMDLs in terms of concentration because the fecal coliform standard is also expressed in terms of the concentration of organisms per 100 ml. Since source concentrations may not be directly added, the previous equation does not apply. To ensure attainment with Massachusetts’ water quality standards for bacteria, all sources (at their point of discharge to the receiving water) must be equal to or less than the standard. Expressing the TMDL in terms of daily loads is difficult to interpret given the very high numbers of bacteria and the magnitude of the allowable load is dependent on flow conditions and, therefore, will vary as flow rates change. For example, a very high number of bacteria are allowable if the volume of water that transports the bacteria is high too. Conversely, a relatively low number of bacteria may exceed water quality standard if flow rates are low. For all the above reasons the TMDL is simply set equal to the standard and may be expressed as follows:
TMDL = Fecal Coliform Standard = WLA(p1) = LA(n1) = WLA(p2) = etc. 
Where:
WLA(p1) = allowable concentration for point source category (1)
LA(n1) = allowable concentration for nonpoint source category (1)
WLA(p2) = allowable concentration for point source category (2) etc.
For Class B surface waters the fecal coliform TMDL includes two components: (1) the geometric mean of a representative set of fecal coliform samples shall not exceed 200 organisms per 100 ml; and (2) no more than 10 % of the samples shall exceed 400 organisms per 100 ml. For Class SB surface Waters the fecal coliform TMDL is more restrictive to protect the shellfish use goal and also includes two components: (1) the geometric mean of a representative set of fecal coliform samples shall not exceed 88 organisms per 100 ml; and (2) no more than 10 % of the samples shall exceed 260 organisms per 100 ml.
The goal to attain water quality standards at the point of discharge is environmentally protective, and offers a practical means to identify and evaluate the effectiveness of control measures. In addition, this approach establishes clear objectives that can be easily understood by the public and individuals responsible for monitoring activities. Also, the goal of attaining standards at the point of discharge minimizes human health risks associated with exposure to pathogens because it does not consider losses due to die-off and settling that are known to occur. 
Wasteload Allocations (WLAs) and Load Allocations (LAs). Although, there are no permitted discharges of fecal coliform into the Neponset River and its tributaries, direct storm water discharges from numerous storm drainage systems occur. Piped discharges are, by definition, point sources regardless of whether they are currently subject to the requirements of NPDES permits. Therefore, a WLA set equal to the fecal coliform standard will be assigned to the portion of the storm water that discharges to surface waters via storm drains.
WLAs and LAs are identified for all known source categories including both dry and wet weather sources for Class B and SB segments within the Neponset River Basin. Establishing WLAs and LAs that only address dry weather bacteria sources would not ensure attainment of standards because of the significant contribution of wet weather bacteria sources to fecal coliform criteria exceedences. Illicit sewer connections and deteriorating sewers leaking to storm drainage systems represent the primary dry weather point sources of bacteria, while failing septic systems and possibly leaking sewer lines represent the nonpoint sources. Wet weather point sources include discharges from storm water drainage systems, sanitary sewer overflows (SSOs) and, until recently, combined sewer overflows (CSOs). Wet weather nonpoint sources primarily include diffuse storm water runoff. 
The following table (originally Table 13 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002) presents the fecal coliform bacteria WLAs and LAs for the various source categories. Source categories representing discharges of untreated sanitary sewage to receiving waters are prohibited, and therefore, assigned WLAs and LAs equal to zero. There are two sets of WLAs and LAs, one for Class B waters and the other for Class SB waters. The WLA and LA for storm water discharging to the lower fresh water portion of the Neponset River (Boston, Milton and Quincy) is set equal to the fecal coliform standard for SB waters in order to ensure that standards for restricted shellfish harvesting are met in the estuary. 
[image: ]
The TMDL should provide a discussion of the magnitudes of the pollutant reductions needed to attain the goals of the TMDL. Since accurate estimates of existing sources are generally unavailable, it is difficult to estimate the pollutant reductions for specific sources. For the illicit sources, the goal is complete elimination (100% reduction). However, overall wet weather bacteria load reductions can be estimated using typical storm water bacteria concentrations, and the magnitude of the wet weather data observed in the Neponset Basin. This information indicates that two to three orders of magnitude (99 to 99.9%) reductions in storm water fecal coliform loadings will be necessary, especially in the developed areas draining to small tributaries. 
In addition, overall reductions needed to attain water quality standards can be estimated using the extensive ambient fecal coliform data that are available from the Neponset Basin. Using ambient data is beneficial because it provides more realistic estimates of existing conditions and the magnitude of cumulative loading to the surface waters. Reductions are calculated using data from both wet weather conditions and combined wet and dry conditions and are presented in the following table (originally Table 14 of “Total Maximum Daily Loads of Bacteria for Neponset River Basin” report, 2002). Data from 1998 are used since it includes the greatest number of observations at a given location and includes the most wet weather observations. Examining wet weather data separately provides estimates of the magnitude of reductions from all sources during wet weather conditions. As indicated before, bacteria reductions of one to two orders of magnitude are needed to attain water quality standards. For example, when viewing the data in the table below at station MEB001 it would take a 98.9% reduction in fecal coliform during wet weather conditions to meet water quality standards. The 90% observation listed in the table means that 90% of the samples collected at that station fall below the value of 35,000 organisms per 100 ml. That value would have to be reduced to 400 organisms per 100 ml to meet water quality standards criteria (or stated another way a reduction of 98.9 % would be necessary). 
[image: ]
Margin of Safety: For this analysis, margin of safety is implied. First, the TMDL does not account for mixing in the receiving waters and assumes that zero dilution is available. Realistically, influent water will mix with the receiving water and become diluted provided that the influent water concentration does not exceed the TMDL concentration. Second, the goal of attaining standards at the point of discharge does not account for losses due to die-off and settling that are known to occur.
Seasonal Variability: TMDLs must also account for seasonal variability. This TMDL has set WLAs and LAs for all known and suspected source categories equal to the fecal coliform criteria independent of seasonal conditions. This will ensure the attainment of water quality standards regardless of seasonal and climatic conditions. Any controls that are necessary will be in place throughout the year, and, therefore, will be protective of water quality year round.
Total Maximum Daily Loads of Bacteria for Neponset River Basin 




[bookmark: _Toc2603406]Appendix B – Proposed BMPs (Town of Canton, 2017)
[image: ]
Site location Map for Proposed BMPs


[image: ]Engineering Plans for Proposed Devoll Field BMPs
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Engineering Plans for Proposed Luce School BMPs (Part I)
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Engineering Plans for Proposed Luce School BMPs (Part II)
[bookmark: _Toc2603407]Appendix C – Pollutant Load Export Rates (PLERs)
	[bookmark: REFAPPDX_PLERS_TBL]Land Use & Cover1
	PLERs (lb/acre/year)

	
	(TP)
	(TSS)
	(TN)

	AGRICULTURE, HSG A
	0.45
	7.14
	2.59

	AGRICULTURE, HSG B
	0.45
	29.4
	2.59

	AGRICULTURE, HSG C
	0.45
	59.8
	2.59

	AGRICULTURE, HSG D
	0.45
	91.0
	2.59

	AGRICULTURE, IMPERVIOUS
	1.52
	650
	11.3

	COMMERCIAL, HSG A
	0.03
	7.14
	0.27

	COMMERCIAL, HSG B
	0.12
	29.4
	1.16

	COMMERCIAL, HSG C
	0.21
	59.8
	2.41

	COMMERCIAL, HSG D
	0.37
	91.0
	3.66

	COMMERCIAL, IMPERVIOUS
	1.78
	377
	15.1

	FOREST, HSG A
	0.12
	7.14
	0.54

	FOREST, HSG B
	0.12
	29.4
	0.54

	FOREST, HSG C
	0.12
	59.8
	0.54

	FOREST, HSG D
	0.12
	91.0
	0.54

	FOREST, HSG IMPERVIOUS
	1.52
	650
	11.3

	HIGH DENSITY RESIDENTIAL, HSG A
	0.03
	7.14
	0.27

	HIGH DENSITY RESIDENTIAL, HSG B
	0.12
	29.4
	1.16

	HIGH DENSITY RESIDENTIAL, HSG C
	0.21
	59.8
	2.41

	HIGH DENSITY RESIDENTIAL, HSG D
	0.37
	91.0
	3.66

	HIGH DENSITY RESIDENTIAL, IMPERVIOUS
	2.32
	439
	14.1

	HIGHWAY, HSG A
	0.03
	7.14
	0.27

	HIGHWAY, HSG B
	0.12
	29.4
	1.16

	HIGHWAY, HSG C
	0.21
	59.8
	2.41

	HIGHWAY, HSG D
	0.37
	91.0
	3.66

	HIGHWAY, IMPERVIOUS
	1.34
	1,480
	10.2

	INDUSTRIAL, HSG A
	0.03
	7.14
	0.27

	INDUSTRIAL, HSG B
	0.12
	29.4
	1.16

	INDUSTRIAL, HSG C
	0.21
	59.8
	2.41

	INDUSTRIAL, HSG D
	0.37
	91.0
	3.66

	INDUSTRIAL, IMPERVIOUS
	1.78
	377
	15.1

	LOW DENSITY RESIDENTIAL, HSG A
	0.03
	7.14
	0.27

	LOW DENSITY RESIDENTIAL, HSG B
	0.12
	29.4
	1.16

	LOW DENSITY RESIDENTIAL, HSG C
	0.21
	59.8
	2.41

	LOW DENSITY RESIDENTIAL, HSG D
	0.37
	91.0
	3.66

	LOW DENSITY RESIDENTIAL, IMPERVIOUS
	1.52
	439
	14.1

	MEDIUM DENSITY RESIDENTIAL, HSG A
	0.03
	7.14
	0.27

	MEDIUM DENSITY RESIDENTIAL, HSG B
	0.12
	29.4
	1.16

	MEDIUM DENSITY RESIDENTIAL, HSG C
	0.21
	59.8
	2.41

	MEDIUM DENSITY RESIDENTIAL, HSG D
	0.37
	91.0
	3.66

	MEDIUM DENSITY RESIDENTIAL, IMPERVIOUS
	1.96
	439
	14.1

	OPEN LAND, HSG A
	0.12
	7.14
	0.27

	OPEN LAND, HSG B
	0.12
	29.4
	1.16

	OPEN LAND, HSG C
	0.12
	59.8
	2.41

	OPEN LAND, HSG D
	0.12
	91.0
	3.66

	OPEN LAND, IMPERVIOUS
	1.52
	650
	11.3

	1HSG = Hydrologic Soil Group
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Element A: Identify the causes and sources or groups of similar sources that
need to be controlled to achieve the necessary pollutant load reductions

estimated in the watershed based plan (WBP).
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Element B of your WBP should:
Determine the pollutant load reductions needed to achieve the water
quality goals established in Element A. The water quality goals should

incorporate Total Maximum Daily Load (TMDL) goals, when applicable. For
impaired water bodies, a TMDL establishes pollutant loading limits as
needed to attain water quality standards.
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Element C: A description of the nonpoint source management measures
needed to achieve the pollutant load reductions presented in Element B, and

a description of the critical areas where those measures will be needed to
implement this plan.
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Element D: Estimate of the amounts of technical and financial assistance

needed, associated costs, and/or the sources and authorities that will be
relied upon to implement this plan.
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Element E: Information and Education (I/E) component of the watershed
plan used to:
1. Enhance public understanding of the project; and

2. Encourage early and continued public participation in selecting,
designing, and implementing the NPS management measures
that will be implemented.
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Element F: Schedule for implementing the nonpoint source management
measures identified in this plan that is reasonably expeditious.

Element G: A description of interim measurable milestones for determining
whether nonpoint source management measures or other control actions are
being implemented.
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Element H: A set of criteria used to determine (1) if loading reductions are
being achieved over time and (2) if progress is being made toward attaining
water quality goals. Element H asks "how will you know if you are making
progress towards water quality goals?" The criteria established to track
progress can be direct measurements (e.g., E. coli bacteria concentrations) or
indirect indicators of load reduction (e.g., number of beach closings related

to bacteria).

Element I: A monitoring component to evaluate the effectiveness of
implementation efforts over time, as measured against the Element H
criteria. Element | asks "how, when, and where will you conduct
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Credit smens = IA st X PLE it X PRE sy X AF (Equation 2-1)

Where:

Credit e = Amount of phosphorus load removed by enhanced sweeping
program (Ib/year)

TA quepe = Areaof impervious surface that is swept under the enhanced
sweeping program (acres)

PLE (cimdwe = Phosphorus Load Export Rate for impervious cover and specified
land use (Ibfacrefyr) ~(see Table 2-1)

PRF spne = Phosphorus Reduction Factor for sweeping based on sweeper type
and frequency (see Table 2-3).

AF =

Annual Frequency of sweeping. For example, if sweeping does
not oceur in Dec/Jan/Feb, the AF would be 9 mo./12 mo. = 0.75.
For year-round sweeping, AF=1.0'

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
(PRFiuecpiog) for sweeping impervious areas

Frequency’ ‘Sweeper Technology PRE
2fyear (spring and fll*_| Mechanical Broom 001
vear (spring and fall)* | Vacuum Assisted 002

2year (spring and fall _| High-Effciency Regenerative Air-Vacuum | 0.02

Monih Mechanical Broom 0.03
Monihl Vacuum Assisted 0.04
Monihl High Efficiency Regenerative Air-Vacuum | 0.08
Weekly Mechanical Broom 0.05
Weekly Vacuum Assisted 0.08

Weekly High Efficiency Regenerative Air-Vacuum | 0.10
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Credit cn = [Aca X PLE ic.um e X PRFca (Equation 2-2)

Where:

Creditcs = Amount of phosphorus load removed by catch basin cleaning
(lb/year)

1A cy = Impervious drainage area to catch basins (acres)

PLEicuwe =  Phosphorus Load Export Rate for impervious cover and specified
land use (Ib/acre/yr) (see Table 2-1)

PRF cy = Phosphorus Reduction Factor for catch basin cleaning

(see Table 2-4)

‘Table 2-4: Phosphorus reduction efficiency factor (PRF cx) for semi.
basin cleaning

nual catch

Frequency Practice PRF oy

‘Semi-annual ‘Caich Basin Cleaning 0.02
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TABLE 1993 DEP

NEPONSET RIVER SURVEY
FECAL COLIFORM
0. oF W or
STATION STATION LOCATION SAMPLES | GEOMETRICMEAN | SAMPLES
™ COLLECTED > 400 (w100

mh
NEoz eponset River,oulet of Crackrock Pond. Foxborough 3 3 3
NEG2A ‘Neponset River, Route 1. Foxboron 2 - o
NEOs ‘Neponset River, Sumaer Sreet. Walpole. ) fET) o0
NEOY Neponset River. South Sseet, Walpole 3 37 o
2802 Mine Brook Mil Pond Road. Walpole 3 =0 o
2801 Mine Brook Elm Stret Medield 3 106 o
‘B0t ‘Spring Brook off Route 27 near pliyround, Walpole 2 2 o
B0 ‘Spring Brook. Washingion Stieet, Walpole 3 ] o
NEGS Hawes Brook Wshington Street. Norwood. 3 217 5
4801 Germany Brook.Inlt Ellis Pood, Nichol Steet Norwood 3 10 &
1802 Ml Brook._inlet Pttee Pond off Cleanvater Drive, Brook Steet, Westwood 5 o
NEI0 Neponset River, Pleasaat Srcet Bridge, Norwood 3 00
B0t ‘Meadow Brook.off Meadow Brook Road Pleasant Srcet Norwood ) 100
<80t Traphole Brook. Cooney Sucet, Walpole 3 5
12801 Unnamed Traphole wibutary Union Street 10d Edge Fill Road Sharen 3 )
13801 Cnnamed Traphole wibutary Usion Street Walpole 3 o
11801 ‘Unnamed Neponset butay. Edge Hill Road. Sharon 1 = o
NEL East Branch Neponset Rver, Neponset Sicet, Canion 3 30 o
5802 ‘Massapoas Brook, Walnu Street off Washingion Sseet Canton 3 20 o
10801 Beaver Biook. Upland Road. Sharon. 3 78 o
801 ‘Massaposg Brook. outlet of Massapoag Lake. Sharon (Cedar, East & 3 6] g

Massapoag Seect)
750z Pequd Brook: Sherman Stseet Canton 3 205 3
7801 Pequid Brook York Sizeer, Canton. 1 5 o
sB02 ‘Beaver Meadow Brook, P Stseet Canton 3 E] o
‘sBot Beaver Meadow Brook. Route 138, Canton 3 28 o
3801 Purgatory Brook. Route 1 near Exeret Sizeet Norwood 3 154 55
NEIZA Neponset River, Dedham Steet Brudge, Canton. 3 156 )
T5B00 Pecunit Brook Elm Steet Canton 3 & 0
17802 Ponksposg Brook. Elm Street, Canton 3 95 )
17801 Poukapoas Brook Washngton Seet Canton 3 E3 o
16802 ‘Mofher Brook. Hyde Park Aveave. Hyde Park ) 01 3
16801 ‘Mother Brook Washington Stret, Dedham 2 S0
1480+ Pine Tree Brook: Central Avenue, Milon Village 3 20 &
14803 Pune Tree Brook Centrl Avenue, Milton 3 768 &
14802 Pune Tree Brook. Blue Hils Parkway. Milion 3 1 o
13801 Pune Tree Brook. Unquity Road and Harland Stvcet Viion 3 5 0
NEI6 ‘Nepouset River,downstream of Baker Dam, Adams Stree, Milioa Boston 3 93 @
e

15801 ‘Gulliver Creek. Chistopher Aveue, Milon 3 GE) &
15803 ‘Unquity Brook. Adams Steet. Milion 2 - o
15802 “Unquity Brook. Brook Road. Milton 3 - o0
15801 Unquity Brook. Gun Fill Strce off Kandolph Avenve Viion ] B 0
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TABLE 1997 NEPONSET RIVER

FECAL COLIFORM DATA
NO.OF SAMPLES % OF SAMPLES
STATION STATION LOCATION COLLECTED | GEOMETRIC MEAN | > 400 (cfu/100 m)
™

SMBOOL School Meadow Brook at Pine Street, Walpole 3 5 0
SMBO13 School Meadow Brook at Washington Street, Walpole 3 123 67
SPBOOS Spring Brook at Washinglon Sireet, Walpole 3 m 0
SPBO12 Spring Brook at Stone Street, Walpole 3 7 o
GEBOOS ‘Germany Brook at Syeamore Drive, Westwood 3 30 o
GEB020 ‘Germany Brook at inlet of Ellis Pond. Norwood s S61 50
NEROTS Neponset River at Hollingsworth and Vose Dam. Walpole 5 3 [
HAB002 | Hawes Brook at Walpole Street. Norwood 3 E5) 167
HABO0G | Fawes Brook at Railioad Bridge/Endean Park, Norwood 3 77 533
HABO10 | Hawes Brook at Washington Street. Norwood s 651 80
MEBO01 | Meadow Brook at Sunnyside Road, Norwood. 3 5432 100
MEB00G | Meadow Brook at Dean Street, Norwood s 1278 60
THBOOS “Traphole Brook at High Plain Street. Sharon 2 51 50
THB020 Traphole Brook at Coney Street. Walpole 3 87 167
THBO26 Traphole Brook at Sumaer Street, Norwood. 3 141 167
NER09S Neponset River at Neponset Street, Canton 4 24 50
MOBOOT | Mother Brook at Route One Dam. Dedham 3 123 333
MOBO10___| Mother Brook at Bussey Street, Dedham ) 74 0
MOB020 | Mother Brook at River Street, Hyde Park/Boston 3 391 33
NER130 ‘Neponset River at Green Lodge Street, Canton 4 2 o
NERI50 ‘Neponset River at Paul's Bridge, Milton ] 89 o
NERI65 Neponset River at Dana Aveaue, Hyde Park/Boston 3 655 00
NER175 ‘Neponset River at Truman Parkway. Mattapan/Boston 1 110 [
NERISS Neponset River at Ryan Playground. Mattapan/Boston 3 1168 53
PTBOI Pine Tree Brook at Unquity Road. Milton s 168 0
PTBO2 Pine Tree Brook at Canton Avenue, Milton s 194 20
PTB03S Pine Tree Brook at Brook Road. Milton [ 418 50
PTB04T Pine Tree Brook at Eliot Street. Milton 5 645 50
UNB002 | Unquity Brook at Randolph Aveaue, Milton s 668 60
UNB009 | Unquity Brook at Brook Road. Milton 5 76 )
UNBO16 | Unduity Brook at Squantum Street, Milton 3 1533 100
NER200 Neponset river at Adams Street Bridge, MiliowBoston Line 3 523 667
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TABLE

1998 NEPONSET RIVER SURVEY

FECAL COLIFORM DATA
Station Dy | No.ofDry Wet [ No.ofWet Overall Overall %
i) Station Description Weather | Sumples | Weather | Samples | Geometric Mean | =400
Geometric Geometric ctu100mt)
Mean Mean
NERO2I | Neponset River a Sumaer Stret, 132 s 247 0 70 0
Walpole
MIB060_| Mine Brook at Mill Pond Road. Walpole 10 s ) ) i [
NERO7S | Neponset Rver at Hollingsworth and 7 s B 3 7 o
Vose Dam, Walpole
GEBO20_ | Germany Brook at et of Elis Pond. 16 3 i 3 5 57
Norwood.
FABO0G | Hawes Brook 2t Rallioad Bridge Endean | 290 3 ED T £ &
Park, Norwood
HABOIO | Hawes Brook 1 Washington Sirect, 156 1 g ) w
Norwood.
MEBOGT | Meadow Brook t Suanyside Rowd. 757 g 513 0 00 100
Norwood
MEBOGG | Meadow Brook at Dean Street. 5 3 £ 0 e
Norwood
NERI30 | Neponset River at Green Lodge Street, 1358 s BN b 08 Eg
Canton
EABOI0 | East Branch at Neponset Street Canton 26 B 17 ] ) )
NER150_| Neponset River at Paul's Brdge, Milton 115 s 825 ] 281 W
NERIGS | Neponset River at Dana Avenue 265 s 718 0 395 50
Mar
NERITS | Neponset river t Monponset Stect. £ T =3 B W
Mar
NERISS | Neponset River at Ryan Playaiound 507 s 20 ) 1) T}
PTBO22 | Pine Tree Brook at Canton Aveae, 7 s 307 3 172 30
Milton
PTB02S | Pine Tree Book at Blue Fill Parkway. 28 T E ¥ E3 50
Milon
PTBO035 | Pine Tree Brook at Brook Road Milton 215 B 3] 3 311 3
'UNB0OZ | Unquity Brook at Randolph Aveave, 309 s 204 4 704 50
Milton
TNBOT4 | nquity Brook st Adams Street, Milion 05 T 5 T £ 50
UNBOI6 | aquity Brook at Squantum Street, 87 s w491 g 293 5
Mitton
NERI00 | Neponset River at Adams Stret Brdee. i 3 1060 0 g 6
Mo
NERZIS | Neponsetriver af Grante Avemm, 0 3 £ 0 &0 £
Milton
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TABLE 1999 NEPONSET RIVER

FECAL COLIFORM DATA.
No.OF % OF SAMPLES
STATION SAMPLES | GEOMETRIC MEAN > 400 (c£u/100 ml)
Y COLLECTED
PUB022 | Purgatory Brook at Rie 1A near Everett St. Westwood £l %57 £
NERI2S | Neponset River at Dedham St Bridge. Canton £l i6 o
PEB00S | Pecunit Brook at Elm St Canton 4 %0 o
POB024 | Ponkapoag Brook at Washington St Canton ] 15 o
NERIS0 | Neponset River at Paul's Bridge. Milton 3 95 o
'MOBOOI | Mother Brook At Route One Dam, Dediam ) 358 S0
NERIGS | Neponset River at Dana Avenue. Hyde ParkBoston £} 197 25
NERISS | Neponset River at Ryan Playground, Mattspan/Boston Kl 338 50
PTBO02S | Pine Tree Brook at Blue Hill Parkway, Milton. 4 71 o
PTB03S | Pine Tree Brook at Brook Road. Milton 5 125 o
PTBO047 | Pine Tree Brook at Central Ave.. Milton ] 259 35
NER200 | Neponset River at Adams Street Bridge Milton ] 369 50
UNB0O2 | Unquity Brook at Randolph Avenue, Milton 7 972 7
UNBOL4 | Unquity Brook at Adams Street 5 309 40
UNBOIS | Unquity Brook at Squantum Steeet. Milton 3 452 o7
NER002 | Neponset River at Outlet of Cracksock Pond Walpole 3 7 0
NER040 | Neponset River at South St_Walpole 3 185 o
MIB037 | Mine Brook at Elm St Medfield El 125 25
SMBO13 | School Meadow Brook at Washingion Street, Walpole El 173 o
SPBO16 | Spring Brook at Rie. 27, Walpole ) 165 o
NER075 | Neponset River at Hollingsworth 2ad Vose Dam. ¥ 55 o
Walpole
MLB024 | Ml Brook at et of Petee s Pond, Westwood ) £ 35
WIP0O1 | Willett Pond. northern site, Walpole E] 53 o
WIP00) | Willett Pond. Southen Site. Walpole E] 17 o
WIP003 | Willett Pond. Eastern site, Walpole 4 i o
GEB020 | Gemmany Brook at et of Ellis Pond, Norwood £} 53 [
HAB00? | Hawes Brook at Walpole Street, Norwood rl 60 o
HAB0O6 | Hawes Brook at Railroad Bridge Endean Park. 3 7 g
Norwood

HABOT0 | Hawes Brook at Washingion Sreet. Norwood 3 33 [
NER0S0 | Neponset River at Pleasant St Bridge, Norwood r} 152 o
MEB00L | Meadow Brook at Sunnyside Road. Norwood r 3086 100
THB020 | Traphole Brook at Coney Street, Walpole. 4 55 o
BEBO13 | Beaver Brook at Upland Road, Sharon ) 39 o
MPB00Y | Massapoag Brook at outlet Lake Massapoag. Sharon ] Tor 25
MPBOSS | Massapoag Brook at Walnut St Canton 2 5 o
SHBO021 | Steep Hil Brook. at Central St & West St. Stoughton £l ) o
BMB026__| Beaver Meadow Brook at Pine St._ Canton + 166 o
PQBO40 | Pequit Brook at Sherman St.. Canton £l 184 25
EABO10__| Fast Branch at Neponset St. Canton £l 188 %
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Table : Summary of Fecal Coliform Contamination in the
Neponset River Watershed

Location

Known and Suspected Sources

Upper Neponsel River

Storm water runoff and failing septic systems and

Hawes and Germany Brooks,

Tilicit sewer connections, sanitary sewer overflows, and storm water
runoff.

East Branch Neponset River,
Pequid & Beaver Meadow
Brooks

licit sewer connections, storm water runofY, and failing sepic systems.

Steep Hill Brook

Tilicit sewer connections, storm water runofY, and failing seplic systems.

Middle Neponset River and
Meadow Brook

Leaking sewers, llicil sewer connections, storm water runoff, and failing
septic systems.

Traphole Brook

Tilicit sewer connections, storm water runofY, and failing seplic systems.

Purgalory Brook

Tilicit sewer connections, sanitary sewer overflows, storm water runoft,
and failing septic svstems

Ponkapoag Brook

ilicit sewer connections, storm water runofY, and failing septic systems.

Lower Neponset River

Tilicit sewer connections and storm waler runoff

Mother Brook

Tilicit sewer connections and storm waler runofl

Pine Tree Brook

Sanitary sewer overflows, ilicil sewer connections, storm water runoff,
and failing septic systems.

Neponset River Estuary,
Unquity & Gullivers Brooks

Tilici sewer connections, sanitary sewer overflows, storm water runoff,
and failing septic systems.
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| Table  Wet Weather Storm Drain Sampling — Neponset River Basin (1) (MA DEP, 2000)

Land Use Category Fecal _Coliform Enterococcus E.Coli
Organisms /100 mi

Residential <16-25.000 340 -70.000 16— 4.000

Forest/Urban Open 410 31,000 2.50045.000 41-22,000

Commercial 16 — 5.600 120— 2300 <16- 1200

Industrial 600 — 3.600 880 11,000 130-3.000

(1) Grab samples coll

[ Table

Land Use Category

Wachusett Reservoir Storm Water Sampling
i MDC-CDM Wachusett Storm Water Study (June 1997)

forfour storms between September 15, 1989 and June 7, 2000.

Fecal Coliform Bacteria (1)
Organisms / 100 mi

systems), Storm 2

Agriculture, Storm 1 110 21200
Agriculture, Storm 2 200 - 56.400
“Pristine” (not developed, fores0). Storm 1 0-5
“Pristine” (not developed, forest). Storm 2 3-760

‘High Density Residential (not sewered, on septic 20~ 29:600
systems), Storm 1

High Density Residential (aof sewered, on septic 430 - 122.000





image36.jpeg
Table: Storm Water Event Mean Bacteria Concentrations (2)
The Lower Basin of the Charles River

Land Use Category Fecal Coliform Bacte: Enterococcus Bacteria
Organisms /100 m!

Single Family Residential 2.845-93.950 5456 86,679

Multifamily Residential 2,185 30,624 3,176 - 49.405

Commercial 68227670 213435489

(2) Event Mean Densites for eight storms sampled during 2000 by USGS

Table: Storm Water Event Mean Fecal Coliform Concentrations (3)

Land Use Category Fecal Coliform Bacteria (3)
Organisms /100 ml

Single Family Residential 37,000

Multifamily Residential 17,000

Commercial 16,000

Industrial 14,000

(3) Derived from NURP study event mean concentrations and nationvide pollutant buildup data
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Fecal Coliform Waste Load Allocations (WLAs) and Load Allocations (LAs) for the
Neponset River and Identified Tributary Streams

Surface Water _ Bacteria Source Category WLA LA
(organisms per 100 mi)
B Tllicit Discharges to Storm Drains 0 N/A
B Leaking Sanitary Sewers 0 0
B Failing Septic Systems N/A 0
B Storm Water Runoff GM <200 GM <200
90%< 400  90%< 400
B Sanitary Sewer Overflows 0 0
SB llcit Discharges to Storm Drains 0 N/A
SB Failing Septic Systems N/A 0
SB Storm Water Runoff GM < 88 GM < 88
(Boston, Milton and Quincy) 90% < 260 90% < 260
SB Sanitary Sewer Overflows 0 )
SB Combined Sewer Overflows 0 NIA

‘GM means geometric mean
N/A means not applicable
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Table: Estimates of Fecal Coliform Loading Reductions to the Neponset River
and Tributaries

Station MEB00L TNB00Z NERISS
Wet Weather %13 2424 1202
Geo. Mean

% reduction (1) 98 92 83
Overall Geo. Mean 8,400 704 822
% reduction (1) 98 7 76
90 % observation 35,000 3,500 58,000
% reduction (2) 98.9 8.6 993

(1) Geometric mean to be less than or equal to 200 organisms per 100 ml.
(2) No more than 10 % of the samples shall exceed 400 organisms per 100 ml.
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BMP Site Locations: Canton, MA ‘
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